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A MESSAGE FROM THE COORDINATOR
The European Network of Excellence on Superconductivity SCENET started officially on October 1, 1996 for a
duration of three years. As stated in Annex I of the contract it will be directed by a 15 member Steering
Committee chaired by me. I am also the coordinator of SCENET for the day to day organisation and am aided
in this task by a bureau consisting of a scientific manager, (Dr. Andrea Gauzzi) a technical assistant (Dr.
Edmondo Gilioli), and an administrative assistant (Ms. Angela Fontana). The manager and the technical
assistant are employed by SCENET.
Continue
_____________________________________

Summary of the 1st workshop in Kassel, April 10-12,
1997
The primary goal of all SCENET workshops is to establish common guidelines for both academic and industrial
http://orchidea.imem.cnr.it/newsletters/news_1_97.html (1 of 14) [5/4/2007 5:59:21 PM]

http://orchidea.imem.cnr.it/newsletters/news_1_97.html

research laboratories to achieve short and medium term objectives in the field of materials and applications of
superconductivity. The attention of contributors and participants in these workshops is expected to be focused
more on problems and open questions, rather than on results already achieved. Thus, before every workshop
takes place, participants should be aware of the latest developments and achievements in their field of activity in
order to establish coherent work plans and collaboration programs with other groups. During the first inaugural
workshop in Kassel (Germany), April 10-12, 1997, more attention was paid to assessing the present status of
materials research for high-power applications in Europe and to seeking a common strategy of research.
Nevertheless, important points concerning new developments of materials research have been identified.
We summarise the relevant issues discussed during the workshop and the perspectives for the future as follows:
1) Scientific program;
2) State of the art on materials;
3) Perspectives for the preparation of materials;
4) Perspectives for new materials.
Continue
__________________________________

Database of doctoral thesis
SCENET wishes to favour employment of young and highly qualified people in Europe and to preserve
and enrich their cultural, scientific and technological background. For this purpose, SCENET is
preparing a database of the doctoral thesis on superconductivity and related areas of research that have
been carried out in Europe since 1993. This database will be available on-line on the SCENET internet
site "www.maspec.bo.cnr.it". We encourage all european universities, research centers and industries to
provide us with new entries in our database. Organisations of non-european countries which would like
to share the above objectives in the field of culture and research are also invited to participate in this
activity.
New entries should be sent by fax or conventional mail as well as the preferred e-mail as an ASCII file to:
SCENET, MASPEC-CNR
Via Chiavari 18/A, I-43100 Parma, Italy
Phone: ++39/521/29 30 09; Fax: ++39/521/29 29 32
e-mail: scenet@maspec.bo.cnr.it
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Every entry should contain the following data:
i) Name, biographical data and coordinates of the graduate student;
ii) Title and abstract of thesis;
iii) Organisation where the thesis has been carried out;
iv) Year of doctoral degree.
Thank you in advance for your cooperation.
SCENET
_____________________________________

Workshop on High Power Applications in Barcelona, November 6-8, 1997
The 2nd workshop of SCENET on "High Power Applications of Superconductivity" will take place November 68, in Barcelona (Spain). The partial list of members of the program committee is as follows:
T. Beales, BICC-Cables (Chester);
P. Komarek, (Forschungzentrum-Karlsruhe);
M. Marezio, (SCENET);
X. Obradors, Chairman (CSIC-Barcelona);
F. Vivaldi, Ansaldo Ricerche (Genova);
I. McDougall, Oxford Instruments (Oxford);
H.-W. Neumüller, Siemens (Erlangen);
GEC-Alsthom (Belfort).

Update will be given on our internet site at "www.maspec.bo.cnr.it"
_____________________________________

Workshop on Superconducting Materials for Electronic Applications in
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Rome, January 15-17, 1998
The 3rd workshop of SCENET on "Superconducting Materials for Electronic Applications" will take place on
January 15-17, in Rome (Italy). The partial list of members forming the program committee is as follows:
J.-P. Contour, Thomson-CSF/CNRS (Orsay);
A. M. Cucolo, Univ. Salerno (Salerno);
C. Gough, Chairman, U. Birmingham (Birmingham);
A. Gauzzi, MASPEC-CNR (Parma);
H. Rogalla, Univ. Twente (Enschede);
GEC Marconi;
Cryoelectra.

Update will be given on our internet site at "www.maspec.bo.cnr.it"
__________________________________

A MESSAGE FROM THE COORDINATOR
Continued
The idea of establishing a network on superconductivity was conceived during a meeting organized by Dr. Peter
Kind and his collaborators of the TMR program on February 3, 1995. The participants at this meeting were the
coordinators of all HC&M networks concerned with superconductivity and related subjects. One suggestion,
motivated by the common goal of the networks, which was made during the conclusions of the meeting, was that
all the laboratories in this 'cluster' of HC&M networks should stay in contact or even better form a larger entity
within the European Commission. Dr. Pierpaolo Malinverni of the ESPRIT-LTR program, who was present at
the 'cluster' meeting as an observer, pointed out that the Network of Excellence program could be a very good
solution to meeting our needs.
It was clear from the very beginning that such a Network could become a reality only if the central themes were
on applications of superconductivity and the related physics and materials science. The decision to apply for a
Network of Excellence was seriously discussed for the first time at the EUCAS Conference held in Edinburgh in
July of 1995. Subsequently, Colin Gough took the initiative to organise a meeting in Brussels with two scientific
officers of the ESPRIT program, Drs. Kostas Glinos and Pierpaolo Malinverni. This meeting took place in
Brussels on October 6, 1995 with the participation of H. Freyhardt, C. Gough, K.-P. Juengst (representing P.
Komarek), I. McDougall, H. Rogalla and me. The message from the Commission was that the Network of
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Excellence should cover all aspects of superconductivity (low and high Tc) and special emphasis should be
given to industrial applications. The most important goal of the Network was the establishment of links between
academic laboratories and industry. The six-member committee proposed that the network should be managed
by a Steering Committee, which would include, in addition to themselves, A. Barone, T. Claeson, R. Fluekiger,
T. Freltoft, P. Kes, H.-W. NeNueller, X. Obradors and B. Raveau.
The list of possible nodes was put together by taking into consideration the two latest conferences on applied
superconductivity, the European dimension and a balance between academia and industry. This resulted in 60
nodes, 20 of which are industrial. The membership of the Network is open and we should uphold this policy. In
the future, the Network may include active and non-active nodes. Also, we would have to decide upon the
criteria for admission of new nodes. The geographical criterion alone may not be so valid, especially for
industries. Today, the list of nodes has increased to 63 nodes, 21 of which are industrial. The Swedish industry
Ericsson is on the verge of joining the network as well. As stated above, the first goal of the network is to create
links between the nodes of the network, trying to avoid the formation of dipoles. These links should help industry
to use the ideas of academia, which should generate collaborations. These could receive support from research
contracts either within the framework of national or European programs.
The many activities of the network are:
1) the organization of workshops,
2) short visits and
3) publication of tri-annual newsletters.
Nine monographic workshops are to be organized in order to facilitate exchange of knowledge and expertise
within Europe and to help identify key areas for future collaborations. At the first meeting held in Parma in
October 1996 the Steering Committee decided the subjects of the first three workshops. That of the first
workshop, which has already been held in Kassel (Germany) on April 10-12, 1997, was on materials for power
applications up to wires, tapes and films. The second, to be held in Barcelona next November, 1997, will be on
power applications, while the third, to be held in Rome in January 1998, will be on materials for device
applications.
One point that is very important to clarify here is the motivating spirit of these workshops. Participants should
not come to the workshop to inform others of their latest results and to be informed of the others' results. The
participants should come to the workshop already knowing what the others are doing so that links among the
nodes can be created. These links are the channels through which the information will circulate and by which
the collaborations will be established. We will have to be able to draw a map of Europe showing where the
expertise in superconductivity is and develop the strategies to establish the links, and consequently the
collaborations. The Kassel workshop was quite a success. Every comment I heard, except one, has been very
positive. This success was mainly due to the nearly perfect organization, (and I take this opportunity to thank
our Goettingen colleagues for their great help) to the nice facilities (many thanks for their kind hospitality to
EAM and particularly to Mrs. Simone Voos, Mr. Cahn von Seelen and Mr. Hans-Uwe Stiebale) and to the
speakers, chairmen and all participants in general, who kept the level of the workshop very high. However, if I
take into consideration what I just wrote as to what we should expect from the workshops, the one in Kassel did
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not actually fulfill the aims of the Network, that is to look toward the future rather than to talk about the
present. Only during the roundtable chaired by Ian McDougall some discussion covered, for example, what can
be done to avoid the intrinsic limitations of the currently used materials such as Bi-2212, Bi-2223 and YBCO.
An important detail that I would like to discuss in this first message is the scheduling of the workshops. In the
proposal that was sent in to Brussels in February, 1996 I stated that in order to benefit from the cheap weekend
airfare the workshops would be scheduled on Friday and Saturday with travel on Thursday and Sunday
morning. The budget for the workshops is based on this feature. The first draft of the proposal was circulated
among the members of the Steering Committee. I did not receive any comment about this aspect of the
workshops. Instead, I heard quite a few complaints when the first Steering Committee meeting and the Kassel
workshop were scheduled. Some members wrote me stating that they do not work on Saturdays. However, a
commitment to the Network demands only 2 or 3 Saturdays per year. On the other hand, I fully understand that
this policy may create problems especially for our industrial colleagues. As I stated above, the budget is based
on full reimbursement of apex airfares. A solution to avoid the Saturday night stay would be to accept the
reimbursement of half of the airfare. Usually a full fare is more than half of the apex fare, but we could use two
apex fares, one for each way. However, when I asked our industrial colleagues whether they were ready to pay
half of the travel costs their grimaces showed clearly that they would be reluctant to do so. Another solution
would be to cut the number of participants by almost a factor of two. In any case, we may take a referendum
and settle this issue.
Another activity of the network is the 'short visits'. In the three year budget there are 60,000 ECU that can fund
60 short visits of one week each. These are for young researchers from academia for spending a week in an
industrial laboratory with which his group has a collaboration or is on the verge of establishing one. One
thousand ECU is allocated to each visit, and this allocation includes travel and local expenses. The candidate
should send a letter of intention to me, including his brief curriculum vitae and a somewhat detailed scientific
program justifying the visit. The final approval will be made by the Steering Committee via e-mail or fax.
Starting with the next newsletter we plan to publish a resume in English of all the doctoral theses presented in
one of the countries belonging to the TMR program. This project needs some coordination and I am planning to
discuss this issue during the Eindhoven EUCAS meeting. The publication of the theses resumes should help the
employment of young researchers either by industry or by those laboratories whose leadership is searching for
a postdoctoral fellow. This plan may generate some interaction with the TMR program that likes to learn about
the future of employment. This program gives fellowships and it is important for their members to know which
areas are saturated, where the fellowships should be given and where there are job opportunities. The ESPRITLTR program that is funding the Network is surely planning, after a given period, to evaluate the work of the
Network. However, I would very much like to find some criteria that would allow us to evaluate ourselves and
see how we are doing, without waiting for a formal panel review. I would like to discuss this topic at the
meeting at the EUCAS conference in Eindhoven. The last issue I would like to point out concerns the attendance
at the Steering Committee meetings. So far we have had two SC meetings and the attendance has not been as
assiduous as I would have expected. I realize that the SC members are all very busy as they are very active
scientists and this is also the reason why they belong to the Steering Committee. Their attendance at a meeting
depends highly on the priorities they set in their schedule. I believe that the Steering Committee should give
very high priority for matters concerning the Network. This Network of ours is a big responsibility and, if
successful, it will have a very positive effect on the future of superconductivity. Thus, it deserves our greatest
effort. Thank you again to all who made the Kassel workshop a success and let us continue the good work.
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Summary of the workshop in Kassel
Continued
1. Scientific program
Thursday, April 10th
__________________________________
15:15 Welcome
M. Marezio (SCENET)
R. Compañó (European Commission)
H. U. Stiebale (EAM)
H. C. Freyhardt (Universität Göttingen)
16:00 D. A. Cardwell, Cambridge (45')
HTS Materials: Potential for Power
Applications
16:45 H. C. Freyhardt, Göttingen (45')
High-amperage conductors: YBCO
17:45 R. Flükiger, Geneva (45')
High amperage conductors: Bi- and Tl-based
HTS
18:30 H.-W. Neumüller - Siemens (30')
HTSC - Material Development for Applications
in Power Engineering: Status at Siemens
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Friday, April 11th
__________________________________ ___
8:30 I. L. McDougall - Oxford Instruments (45')
HTS materials for Magnetic Fields; Industrial
Problems
9:15 L. Martini - CISE (30')
The role of precursors powders in the
synthesis of oxide superconductors
9:45 J. L. Driscoll, London (30')
Importance of phase diagrams and kinetics
for superconductor processing
10:30 R. Tournier, Grenoble (30')
YBCO and Bi2223 texturation processing
11:00 S. Gauss - Hoechst (30')
Development of HTS Products for High
Power Engineering at Hoechst
11:30 X. Obradors, Barcelona (30')
Bulk superconducting materials and
alternative materials
13:30 Poster Presentation (60')
14:30 Poster Session (60')
15:30 L. Bargioni - Europa Metalli (45')
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Requirements for Industrial Applications of
Conventional and HTSC Superconductors
16:15 F. Weiss, Grenoble (30')
HTS thin films by innovative MOCVD
processes
16:45 Coffee Break and posters (15')
17:00 F. M. Sauerzopf, Vienna (30')
Radiation effects in high temperature
superconductors
17:30 H. Zandbergen, Delft (30')
Microstructural investigations
Saturday, April 12th
__________________________________ ___
8:30 A. D. Caplin, London (45')
Physical properties of HTS tapes
9:15 W. Goldacker, Karlsruhe (30')
Properties of BPSCCO-tapes with alloyed
sheath and changed geometry
9:45 K. Kwasnitza, PSI, Villigen (30')
AC losses in multifilament high-Tc superconductors
10:45 C. Benvenuti, CERN, Geneva (30')
Superconducting RF accelerating cavities for LEP II at CERN
http://orchidea.imem.cnr.it/newsletters/news_1_97.html (9 of 14) [5/4/2007 5:59:21 PM]

http://orchidea.imem.cnr.it/newsletters/news_1_97.html

11:15 P. F. Herrmann - Alcatel (30')
Development of high Tc superconductors for AC and DC applications
14:00 P. Vase - NKT (30')
Bi-2223 tapes for Power Applications
14:30 Poster session (60')
15:30 Round table I (60')
17:00 Round table II (60')
18:00 W. Y. Liang, IRC, Cambridge (30')
Conclusions I
18:30 H. Krauth, Vacuumschmelze (30')
Conclusions II
__________________________________
2. State of the art on materials
During the past years we have observed an encouraging steady progress of the performances of BiSrCaCuOand YBaCuO-based conductors for large scale applications. In particular, the critical current density jc and the
mechanical properties have been improved, the AC losses have been reduced, the operating length of the
conductors is continuously increasing and the production costs are constantly diminishing. As a result,
prototypes of cables and tapes are already on the market. The introduction of simple applications of the above
superconducting materials, such as fault current limiters, seem to be in the near future. On the other hand, the
perspective for applications requiring higher currents or higher fields, such as magnets, superconducting
magnetic storage systems (SMES) and motors appears to be feasible in the medium term. Indeed, the further
requirements to make the new type of conductors competitive with respect to conventional conductors based on
copper or on low-Tc materials. These requirements are, among others, to further increase jc and to improve the
mechanical performances of the BiSrCaCuO-based conductor and to reduce the production costs of the
YBaCuO-based conductors for technical length scales. At this stage, it is important to establish whether it is
convenient to continue following the learning curve of the last years, which shows a promising tendency, or to
invest more in innovation. Two issues touche on innovative aspects: the development of new preparation
methods and the search for and development of alternative superconducting materials.
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State of the art of superconducting materials for highpower applications
Material
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Data provided by H.-W. Neumueller (Siemens), R. Fluekiger (University of Geneva), H. C. Freyhardt
(University of Goettingen), L. Bargioni (Europa Metalli), P. Herrmann (Alcatel), X. Obradors (ICMABCSIC).

3. New preparation methods
After the traditional powder in tube (PIT) method to prepare tapes and cables based on high-Tc materials, a
second generation of conductors is now being studied. These conductors are based on YBaCuO thick films
prepared by ion beam assisted deposition (IBAD) or deposited on rolling-assisted biaxially textured substrates
(RABiTS). These two preparation methods make it possible to have high values of jc thanks to the high degree
of texturation of the superconducting layer. The challenge for these innovative techniques is to allow high
deposition rates and to develop a lower preparation cost.
As an alternative to the above methods, the MOCVD process appears to be promising with respect to both,
potentially high deposition rates suitable for industrial production and low production costs. High values of jc
for YBaCuO have been already obtained.
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4. Necessity for new materials: less anisotropic and with higher Tc's
As pointed out by Guy Deutscher (Tel Aviv University) during the round table discussion, the improvements of
material performances required for a convenient application of cuprate superconductors are linked to two
fundamental limitations of the currently used high-Tc materials, such as BiSrCaCuO and YBaCuO: a critical
temperature Tc rather close to the expected temperature of operation at liquid nitrogen (77 K) and the strong
anisotropy characterised by a poor conductivity of all cuprate conductors along the c-axis direction. In
particular, the enhancement of jc required especially in the presence of a magnetic field of industrial interest (15 T) appears to be possible only in the optimised case of highly textured materials. The complexity and the cost
of the processing required to achieve such a high degree of orientation over a length of possibly tens of kms
might seriously delay the large-scale use of HTS-based conductors. Moreover, in the presence of a magnetic
field, the marginal reduction of jc per tesla is much higher than in conventional superconductors, which implies
a limited design freedom even in the most optimistic case of the nearly ideal, textured conductor with high
values of jc at zero field. Several difficulties related to achieving high values of jc would be overcome by using
less anisotropic materials. These materials would require a smaller degree of texturation, thus reducing greatly
the overall costs of production and enhancing the jc. Some of these materials already exist, such as the Hg:1223
compound, so it would be important to include these materials in the list of compounds currently investigated. A
second possibility for extending the range of materials currently studied would be the investigation, from a
fundamental point of view, of the mechanism of reducing the anisotropy along the c-axis; as to the latter, a few
reports have been published recently on Bi:2212 compound by intercalation of Pb and I along the c-axis. We
believe that it would be worth pursuing this line of research. About the question of the rapid decrease of the jc
as a function of magnetic field at 77 K, we think that the compounds with higher Tc's would exhibit a slower
decrease, since the superconducting gap decreases very rapidly above temperatures 9 Tc/2. Materials with
higher Tc's would also offer the additional advantage of an easier and safer refrigeration at 77 K, especially in
case of local degradation of the material and in the presence of hot spots.
From this point of view the research activity currently carried out at the ICMAB in Barcelona appears to be
particularly promising, since it is focused on the Re-doped Hg:1223 compound which combines both the
aforementioned advantages of reduced anisotropy and higher Tc (135 K) with respect to the commonly studied
compounds. Additional advantages are a high jc and a relatively high irreversibility line.

_____________________________________
This newsletter has been realised by:
Massimo Marezio
Andrea Gauzzi
Edmondo Gilioli
SCENET, MASPEC-CNR
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Steering Committee MeetingVeldhoven, July 1st 1997 (During EUCAS97)

An Investment Analysis for Applications of
Superconductivity
By Ian McDougall, Oxford Instruments Ltd.

1. Drivers and Constraints on the use of Superconductivity
Superconductivity allows higher electrical current densities and lower losses in cables, machines and
electronic devices than can be achieved using conventional conductors. This makes possible more
powerful and efficient electrical machines and power engineering applications and increased
performance electronic and microwave devices and system.
By the end of the 1970's many superconducting machines and devices had been demonstrated using
liquid helium as a refrigerant. Furthermore, the microscopic BCS and phenomenological GinsburgLandau theories accounted for almost all known properties of conventional metallic superconductors.
Nevertheless commercialisation was initially rather slow, mainly because of the inconvenience and cost
of operating at liquid helium temperatures.
The first products were superconducting magnets for scientific research, including "big science". Indeed,
the use of superconducting magnets underpins almost all PPARC activities involving high energy
accelerators. However, the major commercial application for superconducting magnets has been for
magnetic resonance imaging (MRI). The MRI market, in which Oxford Instruments is a major world
player, is currently around ~$2 billion a year.
In Japan, major investment in a magnetically levitated train system using relativity light-weight
superconducting magnets was also initiated in the 70's. It has now reached the pre-commercialisation
stage with passenger-carrying tests on a 27 Km section of what will be extended to become a 350 Km/hr
rapid rail connection between Osaka and Tokyo. As in most large applications, the superconductor
enables the engineering concept but remains a relativity low component of the overall cost. The costs of
materials and refrigeration may be insignificant compared with the overall cost of major projects
involving superconductors.
The superconducting transition temperature of ceramic high temperature superconductors (HTS)
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discovered in 1986 has now been raised to above 130K under ambient pressure and above 150K under
pressure. Nevertheless, most materials likely to be used in the immediate future will need cooling to at
least liquid nitrogen temperatures. However, cooling technology has undergone major advances in
recent years, and it is now relativity easy to cool ceramic superconductors to 77K or below for HTS
power or device applications. Raising superconducting transitions from liquid helium to nitrogen
temperatures has greatly simplified and reduced the cost of refrigeration and also led to more stable
operation of the superconductors themselves.
The discovery of HTS encouraged many over optimistic early predictions their rapid deployment
throughout the electrical, electronic, IT, and communications industries. Initial optimism was quickly
dashed by the poor performance of early granular ceramic HTS materials. However, over the last 10
years, materials performance has improved by many orders of magnitude. A number of microwave and
device applications based on epitaxial thin film technologies have already been commercialised and
progress on wires and tapes has already led to successful demonstrations of high field magnets, motor
windings, magnetic bearings and power carrying cables.
2. HTS Materials, Strengths and Weaknesses
Unlike conventional superconductors, there is still no universally accepted microscopic theory for high
temperature superconductors. Moreover, the chemistry, which presents major problems for the synthesis
and processing for materials into devices, wires, tapes and bulk artefacts. Fortuitously, the extremely
anistropic nature of these materials enables high quality, epitaxial films to be grown relativity easily on
single crystal substrates.
The remarkable progress in understanding, materials synthesis, progressing and performance over the
last ten years has been achieved through considerable investment word-wide. The current annual
government spend on superconductivity research is estimated to be -$227M in Japan, - $227M in USA,
and - $126M in Europe.
The manufacture of superconducting wires and tapes that retain the optimised superconducting
properties over very great lengths remains a major technological challenge. Nevertheless, km lengths of
HTS wires are already commercially available in the States, and liquid nitrogen-cooled flexible power
cables are being produced in the USA and Japan, with cables already demonstrated carrying 3000A at
56KV over 100 m lengths, intended to replace conventional underground, oil-cooled, copper, power
distribution cables.
HTS current leads, using superconductors fabricated in the UK, carrying in excess of 15,000 A have
already been demonstrated. These will be used to significantly reduce the power input to large, helium
cooled, superconducting magnets.
High performance thin films for microwave and communications applications can be relatively easily
realised by a wide variety of deposition processes. Although HTS-SQUIDs and high performance
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microwave filters are already commercially available, the development of a highly-reproducible HTS
junction technology for larg scale integration of devices, has still to be solved. A deeper understanding of
fundamental science and materials synthesis and processing is required to underpin all areas of
technological development.
3. Exploitation of HTS
The exploitation of HTS materials for power applications, electrical machines and electronic devices is
still in the development phase. Apart from SQUIDs and microwave devices, there are as yet no major
HTS products to compare with the MRI applications of conventional superconductors. Nevertheless,
more than a 100 companies world-wide have reported HTS demonstrators, which have helped to drive
the development of higher performance materials and have established the engineering principals for
potential applications. 30 major companies with annual turnovers of greater than $1 billion support HTS
R&D programmes, often in close collaboration with academic groups.
Fig 1 shows the status of "product" development by sector and territory. Much of this data was prepared
in Japan. It is important to note that although EU countries are often considered to be lagging in the
development of HTS applications, they are definitely not out of the race, particularly in Germany.
The size of the larger company programmes is typically in the rage $0.5 - 2.0M per year, amounting to a
"corporate" spending world-wide in the region of $100 - 150M.
The development of HTS material for power applications is being focused on applications where HTS
wire tape and thick-film performance is already sufficient to achieve acceptable performance levels
within a narrow set of requirements. Early applications will include "boosters" for high field magnets,
MRI magnets, magnets for magnetic separators, windings for electric motors, fault current limiters, and
DC magnets for MRI and Magnetic separation.
The high performance of existing HTS thin films has led to many novel applications in microwave
engineering, cellular telephone system and radio communications. Large area (9") thin films are also
being considered for some power applications. Other commercialised products include HTS SQUIDS for
medical diagnostics and non-destructive testing and superconducting "pick-up" coils to enhance sole
sensitivily of MRI and research NMR systems.
It is important to appreciate that progress towards applications in all areas is evolutionary rather than
revolutionary.

_____________________________________
ISIS market estimates 1996 (billion $ )
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___________________________________
YEAR 1995 2000 2010 2020
___________________________________
USA4.6 18 62
EU 1.0 3 18
Japan 2 16 42
TOTAL *1.7 7.6 37 122
___________________________________

FIGURE 1. *The 1995 figure is for MRI systems. The published estimates carried the cautionary note "The total
future market estimates for products and systems based on superconductivity depend critically on achieving a
number of technological targets and successful industrial demonstration, particularly in the field of high
temperature superconductivity. Moreover, it is also necessary that industries which are targeted as large potential
users of superconducting products welcome the opportunities offered by superconducting technology and actively
support programmes for introducing superconducting equipment when it is shown to meet all the required
operational requirements".

4. Market Survey
The International Superconductivity Industrial Summit has been publishing forecasts of world markets
for low and high temperature superconductivity, (see Table 1) for five years. The figures are based on a
top-down analysis, where the total value of the enabled system is considered. Adoption rates assume the
current materials processing problems will been overcome.
The figures clearly represent a best possible case. Achievement of targets may well require a longer time
table than forecast. However, even reducing the figures by a factor of ten, to allow additional time for
solving outstanding materials processing problems, would still leave large potential markets for
superconductivity.
The ISIS estimates for US and Japan assume similar ratios for industrial R&D investment, while Europe
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assumes a high rate in relation to is forecast domestic market.. Since both Europe and Japan expect to
export a significant fraction of their high technology products, there is almost certainly an element of
double coating in the ISIS estimates.
Superconductor demonstrator projects have mainly been directed towards proving technical capability
rather than demonstrating a clear economic benefit to the end user.Because it is not always easy to drive
a clear assessment of economic benefits, the rate of adoption of a superconductivity-based technology
could be slower than anticipated by the ISIS forecast. However, the industrial sectors most likely to
benefit from superconductivity are without exception in the top quarter of he OCED list of investors in
innovation/ aerospace, pharmaceuticals, computers, communications, scientific instruments, motor
chemicals, industrial chemicals, and electrical machinery. Given that these industries invest between 312% of their turnover to R&D, compared with an overall industrial sector average of 2.5% one ca
reasonably anticipate a relatively rapid convergence of demonstrated technical feasibility and take up
for product commercialisation.This may go some way to justifying the absolute market size of the ISIS
forecast, even if the eventual time table is extended somewhat.
Is must now be asked whether current funding and strategic research policies will enable the EU to
remain competitive and ultimately to benefit from the commercial opportunities now realistically
achievable .The problem is essentially one of long term strategies and commitment and the scale of
funding required.A commonly accepted rule of thumb states that, if it costs one unit to provide the ideas
and underlying research for a new product, it will cost ten unites to develop the prototype, and one
hundred to bring it to market. Given the very wide range of potential product applications and the
challenging scientific and technical problems that must be overcome to realise any one of them, it is
obvious that there must be a degree of focus in the National programmes for Superconductivity.
Furthermore unless we are able to achieve a higher degree of collaboration, co-ordination and strategic
direction within our national programmes we will inevitably lose out to our main competitors, who
alreadly have strategically focused co-ordinated, industrial / academic programmes in place.
The way forward may well include establishing wider networks of co-operation to pool information,
expertise and resources as is already the model in Japan, US and Germany.
The challenge will then be to address the materials and processing problems set by technological
requirements and to achieve a deeper understanding of all aspects of the enabling science in parallel
with the development of all aspects of the engineering design including refrigeration. The EU has
established its present competitive position with a considerably smaller absolute spend than its main
competitors. While further efficiencies can possibly be made by modifying the way the EU
superconductivity research in academia and industry is organised, current levels of funding must at least
be maintained to meet long term objectives.
As an example of how such funds might be distributed between sector, GEC in the States splits its R&D
budget as follows: 15% to support existing products, 35% to develop new products, 35% for general
research allied to active areas of business, and 15% for blue sky research. The appropriate partition
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within the academic sector might be 15% for development of demonstrators, 35% for applied research,
35% for enabling science, and 15% for curiosity driver fundamental research. Every possible effort
should be made to involve industry, including formal academic/industrial procedures for strategic
research planning and dissemination of knowledge.
Industry for its part needs to clarify its goals and to translate these with help form academics into a
strategy setting agenda? The European dimension should not be forgotten. A recent European
development has the setting up of a Network of Excellece in Superconductivity (SCENET) under an
ESPRIT-initiative. This is intended to help define and support a strategy for Superconductivity within
Europe, including the strengthening of academic/industrial and multi industrial collaborations across
Europe. It will organise a number of workshops to highlight progress and to consider appropriate
European responses in important areas starting with meeting on Superconducting Materials for Power
Applications (Kassel), Power Applications of Superconductivity (Barcelona) and Superconducting
Materials for Electronic Applications (Rome).

STATUS OF SUPERCONDUCTOR APPLICATIONS
SECTOR OF ELECTRONICS
___________________________________________________________________________
APPLICATION LST HTS
___________________________________________________________________________
ACTIVITY STUDY RES. & DEV. PROTOTYPE PRODUCT STUDY RES. & DEV. PROTOTYPE
PRODUCT
___________________________________________________________________________
SQUID xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx x
ooooooooooooooooooooooooooooooo oooooooooooooooooooo
###################################### ################################# #
___________________________________________________________________________
HIGH xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx
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SPEED oooooooooooooo oooooooooooooo
DEVICES ############ ####################
___________________________________________________________________________
MICROW xxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
PARTS ooo oooooooooooooooooooooo
### ###########################
___________________________________________________________________________
CIRCUITS xxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxx
ooooooooooooooo oooooooooooooo
############# #####################
___________________________________________________________________________
MAGNETS MRI xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxx
oooooooooooooooooooooooooooooooooooooooooooo oooooooooooooooo
######################################### ##################
___________________________________________________________________________
RESEARCH xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxx
oooooooooooooooooooooooooooooooooooooooooooo ooooooooooooooooooooo
########################################### ##########################
___________________________________________________________________________
INDUSTRY xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxx

http://orchidea.imem.cnr.it/newsletters/news_2_97.html (8 of 24) [5/4/2007 5:59:29 PM]

http://orchidea.imem.cnr.it/newsletters/news_2_97.html

ooooooooooooooooooooooooooooooooooooo oooooo
##################################### ######
___________________________________________________________________________
SECTOR OF POWER
___________________________________________________________________________
APPLICATION LST HTS
___________________________________________________________________________
ACTIVITY STUDY RES. & DEV. PROTOTYPE PRODUCT STUDY RES. & DEV. PROTOTYPE
PRODUCT
___________________________________________________________________________
GENERATOR xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx
oooooooooooooo ooo
######################## #############
___________________________________________________________________________
MOTOR xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx
ooooo ooo
##### ###
___________________________________________________________________________
TRANSF. xxxxxxxxxxxx xxxxxxxxxxxxxxx
ooooooooo ooooooooooooooooo
######### ######
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___________________________________________________________________________
SMES xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx
ooooooooooooooooooo oooooooooooooooo
########################## ##############
___________________________________________________________________________
CABLE xxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxx
oooooooooooo ooooooooooooooooooo
############ #####################
___________________________________________________________________________
FUSION xxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx
oooooooooooooooooo oooooooooooooooooo
################### ###############
___________________________________________________________________________
ooooo Europe ##### Japan xxxxx USA
TABLE 1.

A message from the European Commission
By Ramón Compañó*, European Commission
When Bednorz and Müller discovered high temperature superconductivity (HTS) in 1986, similar to the
gold rush of 1849, a large number of scientists abandoned their activities attracted by the new challenge
of understanding the new phenomenon and of participating in the race for pushing up the limit of the
critical temperature. People started to dream of fast computers, non resistance electrical power
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transmissions, innovative communications technology and high-speed trains. Industrialists and public
funding agencies invested relatively large amounts of money so as to be at the far front of the
"superconductivity rush" and not to loose the competitive advantage when superconducting products
would invade the markets.
What has occurred? Scientists, industrialists and politicians have been confronted with an old finding that
there is a considerable time delay between the discovery of a new physical phenomenon and the
marketing of applications. High Tc Superconductivity has proved to be no exception in the long list of
examples: Carlson conceived the process he called electro-photography in 1937, while the first
photocopy machine was produced by Xerox in 1959. The injection laser, first realized in 1962, took over
two decades to reach widespread use in the reading of compact disks and in communication lines.
Douglas Engelbart presented the concept of the "mouse" thirty years ago, but only recently it has become
an indispensable tool for personal computers.
Furthermore, a new technology has all sorts of difficulties in replacing an established one. For example,
when levitated trains become a reality, conventional train services will have to be interrupted during the
construction of the new facilities which will replace the old track. Alternatively, new land would have to
be found for the new trains in crowded urban settings, provoking the protest of environmentalists and
neighbors. New technologies need tangible advantages to overcome such obstacles.
Now that the initial, but justified enthusiasm for superconductivity is over, there is a new chance for the
research community. Scientists have realized that the new HTS constitute a highly complex subject that
requires the combination of advanced technological capabilities and interdisciplinary academic and
industrial expertise. We are lucky because this expertise is available within Europe, although spread
throughout many Member States. The challenge is then to put together the mosaic of expertise into a
European infrastructure that would cover all aspects of superconductivity. This is the context of
SCENET, the European Network of Excellence in superconductivity, that comprises 42 academic and 21
industrial centers of excellence in 14 European States, funded by the European Commission through the
Esprit programme. The objective is to create an organization for the European superconductivity research
community, that gathers and disseminates information, performs studies and forecasts in
superconductivity, offers a platform for technical and scientific discussions, promotes technology
transfer and enhances communication between industry and academia.
The Commission plays a catalytic role in setting up and supporting these networks. It involves funding of
travel, subsistence, the administration of the network as a single organism, and some infrastructure
support where needed, but it does not finance the creation of new competence, research or training
actions. Within this framework possible activities of the network are multiple, only limited by financial
resources. SCENET, however, is asked to make the best use of the funds by setting priorities and then
justifying the selection through a democratic and transparent decision making process that answers the
following questions:
1. where do we stand (situation report)?
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2. how might superconductivity evolve (vision)?
3. how do we get there (strategy plan) ?
Situation report. A meaningful situation report of the superconducting activities would require the
monitoring of the world-wide state of the art and a listing of the expertise and the capabilities of the
European centers. This type of information is already available in multiple national and international
reports and databases, but is generally fragmented or incomplete. By collecting systematically
information about the activities of its members and monitoring regularly the world wide progress,
SCENET might evolve into a European technology forum for superconductivity.
Is a realistic vision possible? The discovery of HTS had incited very high expectations and the failure to
accomplish these expectations has had negative effects, such as reductions of industrial and public
research supports. The lesson to be learned is that any prediction for the future of HTS applications
(power and device) must be made cautiously, based on reliable grounds and on a consensus of a large
number of academic and industrial experts in the field. SCENET, being an organization which comprises
nearly all major industrial and academic laboratories in Europe, is probably the only forum where a
continuous and critical discussion can be held on the future of superconductivity.
Technological strategy plan. Due to the limited financial resources SCENET is asked to restrict the
activities to potential breakthrough areas. The management shall present a yearly plan of the activities,
such as workshops, short term visits, support of school and conferences, etc. As an example, let me
present the objectives of monographic workshops, which are aimed at investigating specific industrially
relevant problems. In these workshops the state of the art in Europe shall be presented and compared to
the world wide situation. Industrial members will inform people about market trends in specific areas and
highlight technological problems to be solved. The objective is to offer a platform for making progress in
the particular area by providing a forum for technical discussions, by creating new links between
SCENET members, by developing innovative research projects/ approaches and by promoting
technology transfer between the partners (exchange of junior and senior scientists, ideally from academic
to industrial laboratories or vice versa).
Let me conclude saying that SCENET was born under a good star, with the major centers of excellence
in Europe as members and with an open structure to attract new members. In its short life, it has shown
the capability to put forward several events with concrete results. These are assets that may permit
SCENET to evolve in the future into an independent organization of the European superconducting
research community, thus being the reference point for researchers, industrialists and governmental
decision makers and where SCENET's "brand" name stands for a neutral and reliable information source
as well as for the quality of its services. For this to happen, however, there must be a willingness amongst
the research community to co-ordinate their research and training activities, and to recognize the longterm benefits without, at the same time, having to sacrifice short-term gains. A crucial role weighs upon
the steering committee, responsible for SCENET's strategy and management. In terms of strategy, its
members are in charge of outlining the future of superconductivity and drawing the conclusions for an
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operational strategy/activity plan for SCENET. In terms of management, they are responsible for an
effective communication and information infrastructure that should reinforce the ability of a network to
function as a single entity and be at the service of the academic and industrial community.
*Dr. Ramon Compañó is Project Officer at the European Commission and contact point for SCENET at the ESPRIT
Programme. His message represents his personal view and does not necessarily stand for the opinion of the Commission
or any other organization.

Database of doctoral theses
SCENET wishes to favour employment of young and highly qualiÞed people in Europe and to
preserve and enrich their cultural, scientiÞc and technological background. For this purpose,
SCENET is preparing a database of the doctoral thesis on superconductivity and related areas of
research that have been carried out in Europe since 1993. This database will be available on-line
on the SCENET internet site "www.maspec.bo.cnr.it". We encourage all european universities,
research centers and industries to provide us with new entries in our database. Organisations of
non-european countries which would like to share the above objectives in the Þeld of culture and
research are also invited to participate in this activity.
New entries should be sent by conventional mail as well as the preferred e-mail as an ASCII Þle to:
SCENET, MASPEC-CNR
Via Chiavari 18/A, I-43100 Parma, Italy
Phone: ++39/521/29 30 09; Fax: ++39/521/29 29 32
e-mail: scenet@maspec.bo.cnr.it
Every entry must contain the following data (in english):
i) Name, biographical data and coordinates of the graduate student;
ii) Title and abstract of thesis (one A4 page);
iii) Organisation where the thesis was carried out;
iv) Year of doctoral degree.
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Thank you in advance for your cooperation.
SCENET

2nd workshop of SCENET on
Power Applications of Superconductivity
Barcelona, FECSA Center, November 6-8, 1997
Program Committee
Prof. X. Obradors, ICMAB-CSIC, Bellaterra (Barcelona) (chairman)
Drs. L. Le Lay and W. Blendl, BICC Cables
Dr. P. Herrmann, Alcatel Alsthom, Marcoussis
Prof. P. Komarek, Forschungszentrum, Karlsruhe
Prof. M. Marezio, MASPEC - CNR, Parma
Dr. A. Matrone, Ansaldo - CRIS, Naples
Dr. I. McDougall, Oxford Instruments, Oxon
Dr. H.-W. Neumüller, Siemens, Erlangen
Coordinator
Prof. Massimo Marezio, MASPEC-CNR, Parma
ScientiÞc staff
Dr. Andrea Gauzzi
Dr. Edmondo Gilioli
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Dr. Teresa Puig

SCIENTIFIC PROGRAM
Thursday, November 6th
____________________________________________
15:30 Welcome
____________________________________________
15:45 P. Komarek (45')
Outcome from the last conferences on power
applications
____________________________________________
16:30 H.-W. Neumüller - Siemens (45')
Present status of power applications and market prospects
____________________________________________
17:15 Coffee Break (15')
____________________________________________
17:30 R. Blaugher (45')
Perspectives for superconducting electric power applications
____________________________________________
18:15 O. Tønnesen (45')
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Perspectives and open questions for HTS cables
____________________________________________
Friday, November 7th
____________________________________________
9:00 S. Akita - CRIEPI (45')
Status and trends of power applications in Japan
____________________________________________
9:45 J.-F. Picard - EDF (30')
Energy storage, part I: Advantages and perspectives of SMES
____________________________________________
10:15 J. T. Eriksson (30')
A prototype of a microSMES
____________________________________________
10:45 Coffee Break (30')
____________________________________________
11:15 H. Weh (30')
Energy storage, part II: Flywheels
____________________________________________
11:45 V. Boffa - ENEA (30')
Perspectives for fusion applications
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____________________________________________
12:15 L. García-Tabarés (30')
Development of a low Tc SMES and
a high Tc FCL
____________________________________________
13:15 Lunch
____________________________________________
15:00 Poster Presentation (60')
____________________________________________
16:00 Poster Session (60')
____________________________________________
17:00 D. Bonmann - ABB (30')
Design optimisation of transformers
____________________________________________
17:30 Coffee Break and posters (30')
____________________________________________
18:00 L. Kovalev (30')
Motor design
____________________________________________
18:30 P. Herrmann - Alcatel (30')
Current leads
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____________________________________________
Saturday, November 8th
____________________________________________
9:00 P. Grant - EPRI (45')
Perspectives for the combined storage and transmission of energy
____________________________________________
9:45 J. Gerhold (30')
Design optimisation of fault current limiters
part I: inductive FCL
____________________________________________
10:15 G. Ries - Siemens (30')
Design optimisation of fault current limiters
part II: resistive FCL
____________________________________________
10:45 Coffee Break and posters (30')
____________________________________________
11:15 H. Jones (30')
HTS magnets
____________________________________________
11:45 C. Friend - BICC cables (30')
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Towards the Commercialisation of HTS cables
____________________________________________
12:15 A. Matrone - Ansaldo (30')
Refrigeration and design aspects
for large systems
____________________________________________
13:15 Lunch
____________________________________________
15:00 Poster session (60')
____________________________________________
16:00 Round table I (45')
Chair: I. McDougall, Oxford Instruments
____________________________________________
16:45 Coffee Break and posters (30')
____________________________________________
17:15 Round table I (45')
Chair: I. McDougall, Oxford Instruments
____________________________________________
18:00 R. Garrè- Europa Metalli (30')
Conclusions I
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____________________________________________
18:30 W. Garlick - GEC Alsthom (30')
Conclusions II
____________________________________________

3rd workshop of SCENET on

Superconducting Materials for Electronic Applications
Rome, Hotel "Villa Pamphili", January 15-17, 1998
Program Committee
A. Barone, University of Naples, Naples
J.P. Contour and D. Crété, Thomson-CSF/CNRS
A. -M. Cucolo, University of Salerno
A. Gauzzi, MASPEC-CNR, Parma
C. Gough, U. of Birmingham, (Chairman)
R. G. Humphreys, DERA, Malvern
D. Jedamzik, GEC materials, Hirst Laboratories
H. Rogalla, University of Twente, Enschede
Y. Q. Shen, NKT, Brøndby
Coordinator
Massimo Marezio, MASPEC-CNR, Parma
ScientiÞc staff
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Andrea Gauzzi
Edmondo Gilioli
The scientific program and general information are available on our internet page at:
"www.maspec.bo.cnr.it". Interested persons must send the registration form (also available on our
internet page) before December 15th to:
SCENET, MASPEC-CNR
Via Chiavari 18/A, I-43100 Parma, Italy
Phone: ++39/521/29 30 09; Fax: ++39/521/29 29 32
e-mail: scenet@maspec.bo.cnr.it
"www.maspec.bo.cnr.it"
Priority will be given to SCENET members, however a limited number of applications from nonmembers will be accepted.

Steering Committee (CS) Meeting
Kassel, Germany, April 11th, 1997
Members: M. Marezio (Chairman), R. Flükiger, H. Freyhardt, I. McDougall, X. Obradors, H.
Rogalla.
Substitutes: A. Andreone (A. Barone), D. Winkler (T. Claeson), P. Vase (Freltoft), D. Caplin (C.
Gough), R. Drost (P. Kes), W. Goldacker (P. Komarek), H. Krauth (H.-W. Neumüller), I. Monot
(B. Raveau).
SCENET staff: A. Gauzzi, E. Gilioli.
EC representative: R. Compañó (ESPRIT)
Agenda:
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i) The general organisation of SCENET;
ii) New nodes
iii) The venues and dates of second and third workshops and their program committees
iv) Message from ESPRIT
v) Open discussion
Professor J. Mannhart, who is now professor at the Institute of Physics of the University of Augsburg,
had formally applied to become a node of NoE at the previous meeting (Parma, 11-12 October 1196).
The Steering Committee had then decided to make the decision after Prof. Mannhart had supplied
information about the size and the activities of his group at Augsburg. Since the information supplied by
Prof. Mannhart were more than satisfactory, the Committee decided unanimously to admit the Augsburg
group to NoE as an academic node.
The chairman informs that the School organised in conjunction with EUCAS at Eindhoven will receive a
contribution of 5000 ECU from SCENET. The decision to fund the School was made at the Parma SC
meeting, whereas the amount was decided together with the ESPRIT scientific officer, Ramon Compañó,
and Horst Rogalla chairman of EUCAS.
Another request along the same line has been formulated by Yao Liang as co-ordinator of a Brite-EuRam
research contract on Tl and Hg based superconducting materials. The conclusive meeting of this contract
will be held at the end of May of this year. Because of the high demand for participating in this meeting
by groups outside the contract, the simple meeting of partners has become an international workshop. In
order to allow young researchers to participate in this workshop, Yao Liang has requested a contribution
from SCENET on the basis that one of the tasks of the Network is training young researcher. The
chairman proposal for a token contribution of 3000 ECU is accepted by the committee. These funds are
taken from the budget for short visits. During the last SC meeting a tentative composition of the program
committee for the workshop on Materials for device applications was suggested. It included someone
from Philips. It is pointed out that the Medical Systems organisation of Philips has stopped all activities
on superconductivity. In view of this new development, it is suggested to invite someone from Ericksson.
The second workshop on "Power Applications of Superconductivity" will take place in Barcelona on
November 6-8, 1997. The program committee comprises: Prof. X. Obradors (CSIC-Barcelonachairman), Dr. W. Blendl (BICC), Dr. P. Herrmann (Alcatel), Prof. P. Komarek (FZKarlsruhe), Dr. L. Le
Lay (BICC), Prof. M. Marezio (SCENET), Dr. A. Matrone(Ansaldo-CRISS), Dr. I. McDougall (Oxford
Instruments), Dr. H.-W. Neumüller (Siemens).
The venue and dates of the third workshop which was supposed to take place in Birmingham at the end
of September, will actually be held in Rome on Jan. 15-17, 1998. The program committee comprises:
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Prof. C. Gough (U. Birmingham-chairman) Prof. A. Barone (U. Naples), Dr. J.P. Contour (ThomsonCSF), Dr. D. Crété (Thomson-CSF), Prof. A.-M. Cucolo (U. Salerno), Dr. A. Gauzzi (SCENET), Dr.
R.G. Humphreys (DERA), Dr. D. Jedamzik (GEC materials-Hirst), Prof. H. Rogalla (U. Twente), Dr.
Y.Q. Shen (NKT).

STEERING COMMITTEE MEETING
Veldhoven, July 1st 1997 (During EUCAS97)
Members: M. Marezio (Chairman), A. Barone, R. Flükiger, T. Freltoft, H. Freyhardt, C. Gough, P.
Kes, P. Komarek, H.-W. Neumüller, X. Obradors, H. Rogalla.
Substitutes: Z. Ivanov (T. Claeson), D. Crété (J.P. Contour).
Absent: I. McDougall, B. Raveau
SCENET staff: A. Gauzzi, E. Gilioli.
Agenda:
1) Presentation of the 1st issue of SCENET Newsletter
2) Road maps, creation of two subcommittees
3) Planning for the preparation of the database of thesis activities of 98
4) Open questions
The first issue of the SCENET newsletter came out in June. A hard copy has been sent to 450 institutions
mostly in Europe, but also in Japan and in the US. It is also available on the SCENET Web page
(www.maspec.bo.cnr.it).
The European Commission has suggested that the visions and goals of SCENET be brought up-to-date
after one year of activity, that is in the autumn. Two subcommittees are created to take care of this
document, one regarding the power applications and the other the device applications. Prof. H. Freyhardt,
Dr. H.-W. Neumüller, and Prof. X. Obradors for the former subcommittee and Prof. C. Gough, Dr. R.G.
Humphreys (DERA), and Prof. H. Rogalla for the latter.
Two more workshops are scheduled: the fourth will take place during the month of May 98 at Enschede
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(U. of Twente) in conjunction with the workshop organised by the University of Twente every other
year. The subject will be on "Devices for Electronic Applications". The chairmanship of the program
committee is assigned to Prof. H. Rogalla. The fifth workshop of SCENET will take place at Ravello
(Italy) in November of 98, the subject being "Fundamental challenges of the Applications in
Superconductivity". The program committee will be chaired by Professors A.-M. Cucolo and A. Barone
from University of Salerno and Naples, respectively.
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Summary of the 3rd SCENET Workshop on:

SUPERCONDUCTING MATERIALS FOR ELECTRONIC
APPLICATIONS
Rome, Hotel "Villa Pamphili", January 15-17, 1998
In this issue of our newsletter we wish to publish the conclusions of the above workshop presented
by Alex Braginski, Institut für Schicht und Ionentechnik, Forschungszentrum Jülich, Germany,
and by Ivan Bozovic, Varian Research, Palo Alto, USA. Both have kindly accepted to summarise in
written form their concluding remarks presented at the end of the workshop (see also the scientific
program on p. 2). This is intended to stimulate the discussion on perspectives and on future
research strategies within the European scientific community in a possibly co-ordinated way.

Conclusions I: Thin films and deposition
methods
Ivan Bozovic
Varian Research Centre, Palo Alto, California 94304, USA
1. Introduction
Let me open by pointing out that what follows is not a supposedly polished research article, but just
rough notes of some thoughts inspired by many interesting talks and posters presented at the Rome
workshop. My first goal will be to briefly summarize the key problems presently encountered by growers
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of superconducting thin films. [I will restrict myself to high-Tc films, perhaps because it seems to me that
low-Tc films present no difficulties, or more likely because I know so little about them].
Next, in the hope to be of some service to the workshop participants, I will venture into deliberating
about some route causes stemming from the innate nature of the materials at hand, suggesting some
solutions and speculating about the future trends. Thi s, in effect, amounts to asking questions such as
what do we need, how to get it, what is the best, what's in the future, etc. Needless to say, do not expect
to get unbiased answers.
In line with the informal nature of these notes - and in order to make them available on a very short
notice - I will completely skip properly quoting references to original papers. Instead, I will just refer (in
square brackets) to the speakers whose talks inspired (or were relevant for) a particular point, since I
expect that all the technical papers presented at the symposium will be made available to the participants
in one form or another.
2. Substrates
The first issue raised was that of (inadequate) substrate quality. Other than returning them to the vendor,
or growing and polishing one's own single crystals - which is not always practical - what else can one
do? First, to study the surface carefully. Inspection by AFM in the topographic mode is becoming a
routine practice [Locquet, Blank, others]. STM is considerably more difficult, but it also provides better
resolution. [Habermeier]. Among the new-fashioned trends are attempts to use the AFM in the friction
mode, as this ought to have some level of sensitivity to the chemical species on the surface. Thus, this
technique could provide some information about surface termination, which is generally a problem with
substrates which are complex oxides themselves (such as SrTiO3). A caveat is to beware of artefacts put forward more eloquently by Van Tendeloo, who argued that "image = (reality) X (the microscope
function)". In the case of substrate surfaces, one may need to also include a "schmutz" function,
inevitable contamination of the surface in air prior to whatever microscopy one attempts to do.
Next, one can try to clean the substrate. This need not be restricted to rinsing with organic solvents; it can
include also wet etching with acids such as HF (which seems to works reasonably well for SrTiO3, and is
used routinely by several groups) and/or thermal annealing. For best results, one has to support and
monitor the cleaning process by AFM or STM observations, as expounded above.
Proper storage comes next. For example, MgO is rather hygroscopic, and it may be imperative to store
such substrates in vacuum or at least in a dessicator. Otherwise, one may see "stains" developing at the
surface, due to hydroxide formation.
Finally, one can cover the substrate with proper buffer(s). Apart from preventing chemical interaction
and interdiffusion, and providing for either electrical insulation or a ground plane contact (whichever is
needed), some of these materials have an amazing capability of planarizing and covering defects.
BiSrCaCuO phases such as 2201 or 2212 belong to this category; we have seen defects in the SrTiO3
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substrate completely healed with only two layers of BiSrCaCuO, thanks to the covalency in the BiO
layers and the great propensity of the material for two-dimensional growth.
3. Single phase films without precipitates
For both passive and active electronics applications of superconductors, one desires films free of
secondary-phase precipitates. With high-Tc superconductors, this was (and still is) notoriously difficult
to achieve [Grovenor, Evetts]. The route cause of the problem can be traced to the complexity of the
phase diagrams of cuprates in question; for example, the full four-dimensional chemical composition
phase diagram of BiSrCaCuO, at fixed temperature and partial pressure of O2, may contain as many as
50 different compounds. Furthermore, these include several polytypes, such as 2201, 2212, 2223, etc.,
with enthalpies of formation not too different from one to another. This, indeed, leads to almost
inevitable (i.e., entropy-favoured) formation of intergrowths, which are observed almost always when
one looks for them (by cross-section TEM, for example). This adversely affects transport properties of
the films, in particular in the case of BiSrCaCuO, TlBaCaCuO, etc., where some polytypes have
considerably inferior Tc or jc.
What can one do to alleviate this problem? First is to equip the thin-film deposition system with some
analytical tools that enable control of the atomic or molecular beams, or even better, to observe the
surface of the growing film in-situ and in real time. Progress has been made on both fronts. Apart from
more traditional quartz-crystal-oscillator monitors, atomic-absorption spectroscopy has been established
as very useful in high-vacuum systems [Kinder, Maritato]. Notice that the demands are rather stringent;
one needs to control the stoichiometry to about +1% or so, because deviations beyond this level are
sufficient to trigger nucleation of secondary-phase grains, and deteriorate film properties. For higherpressure deposition techniques such as PLD or sputtering, there seems to be no good solutions at present,
and this is certainly a field of opportunity for agile analytical instrument developers.
As for surface monitoring, at this point the game is clearly led by RHEED. Traditionally this was almost
exclusively a high-vacuum technique, but as of recently it has been also successfully employed in a PLD
system. [Blank].
Newer contenders include spectroscopic ellipsometry, which is not pressure-sensitive at all and hence it
is very well suited for PLD or sputtering [Blank]. A drawback may be that the information is less direct,
as well as being sensitive to compositional variations. A good suggestion (from M. Marezio) was to try
using X-ray fluorescence, which indeed can be a very precise (and chemically sensitive) analytical tool.
Finally, ISS (ion scattering spectroscopy) is becoming rather popular - almost ubiquitous - in Japan.
However, it has yet to make it to European high-Tc thin film labs - a development worth watching.
Last but not least, monitoring the beam(s) or the film surface is not sufficient by itself; one needs some
(fine) stoichiometry knobs, at the +1% level or better, to make the corrections as needed. The solutions
so far include multiple sources, atomic or molecular, and flux control, on one hand, or source shuttering,
on the other. The latter has advantages insofar that it also enables kinetics control (more to be said about
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this later), but is also more complicated.
4. Large area films
For passive microwave applications such as filters, and few others, it is not enough to just deposit highquality (high jc, low Rs, etc.) films; one has to do so on large-area wafers - say 3 inches in diameter or
more - with good uniformity over the entire wafer area. Here, one has to fight against temperature
gradients, which are notoriously present with most common techniques of attaching the substrate to the
heater block by silver paste or by mechanical clipping. The next problem are gradients and temporal
variations in the fluxes of atomic or molecular beams. These issues have been addressed by many groups,
and in several ways. Scanning the source beams across large-area substrates (by rotating or translating
the substrate) seems to be working very well. It also allows one to use black-body-type heaters which
provide remarkable uniformity of temperature across the wafer. [Kinder]. For flux control, one has to
resort to analytical tools as expounded in section 3 above. Attempts have been made to incorporate
atomic absorption (AA) spectroscopy monitors, and even to take RHEED pictures from rotating
substrates [Private communication with V. Matijasevic, Conductus].
5. Films for Josephson junctions
If one needs one or few JJs or SQUIDs, several techniques (step-edge junctions, ramp junctions, bicrystal junctions, bi-epitaxial junctions, etc.) have proven capable of providing decent results. The
problems arise when one starts thinking of large or very large scale integration, where the circuit
designers request exquisite uniformity, say no more than + 2-3% variation in junction properties (such as
Rn and jc) across the chip. No technique has been reported to this day to provide such uniformity. The
best results have been reported with step-edge and ramp junctions. [Gerritsma, Ivanov] However, they
still fall very far from the above mark; worse yet, the tests typically included just a small number of JJs.
Notice further that substantial effort has been put into improving these techniques and that the progress
has been painstakingly slow nevertheless. Overall, the prospects for high-Tc LSI (and even more so for
VLSI) do not seem too bright at this point.
In my opinion - which I freely admit could well be biased - this is not the way to go, at least insofar that
LSI high-Tc circuits are the target.
The difficulties stem from the fundamental nature of cuprate superconductors, which are quasi-twodimensional conductors, with very short coherence length in the c-axis direction (perpendicular to the
CuO2 planes). In the normal state, the c-axis transport is likely not coherent at all. To a scientist in the
business of making JJs, this translates into the request to fabricate devices with ultrathin (1 nm or less
thick) barriers, with interfaces atomically smooth over macroscopic areas. Furthermore, on top of this
most stringent request for crystalline order, it is also imperative that there be no electronic interaction
(such as charge carrier depletion or accumulation) across this geometric boundary, so that the high-Tc
long-range order parameter can be preserved all the way up to this boundary. It is my (biased) opinion
that this is all but impossible to achieve as long as one relies on lithography, etching, ion milling, and the
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like, in the process of defining such interfaces.
What I advise is, rather, to get all the help that we can get from the Mother Nature. As pointed out in
Section 2, these cuprates grow in an extremely two-dimensional manner, and have incredible propensity
for forming perfect internal interfaces. This suggests that we should focus more on trilayer junctions,
using something like quasi-homo-epitaxy, i.e., employing closely related insulator compounds for the
barrier layer(s). With this approach, I believe that high-Tc LSI and VLSI may not be hopeless.
In terms of thin film growth technique, layering capability means that one should have means to shutter
the sources, or switch the targets, or move the substrate from one target to another. It also means that one
needs some analytical tools for accurate timing of intervals during which a particular shutter is open, or
the substrate is kept resident in one position [Maritato].
6. Future: which method will prevail
I think that what counts here the most are not scientific arguments, but the industry acceptance. From this
point of view, it is my impression that thermal coevaporation is in the lead (Theva, Conductus), for
YBaCuO at least [Kinder's talk and private communication with V. Matijasevic]. However, in the case of
TlBaSrCuO, very impressive results on a large batch of wafers have been achieved using sputtering at
DuPont [Private communication with K. Myers]. PLD (laser ablation) is still in the game, although it
seems to me that it is losing popularity on the production floor.
A caveat is that this picture may change very fast, so my advice is to stick to whatever method you
already have up and running, and try to improve it further. Arguing over the relative merits does not
mean much. Once the hard results (and hard $ figures) support the decision, industry will be fast to
switch from one technique to another. This may best be illustrated considering Conductus, Inc., as the
case study: in their comparatively brief history, they started with sputtering, ventured into PLD for a
while, and more-or-less settled for thermal co-evaporation, if I am not mistaken.
At some longer time scale, I believe it is worth watching what the chemists will do next [Locquet, Kaul,
Balestrino]. MOCVD, MOMBE, CBE, LPE, ALE - these are some of the many names for playing
various clever tricks with chemistry in order to reduce the source temperature, eliminate need for
stoichiometry control (by achieving self-limited growth), etc. One of these may overnight evolve into a
simple method, capable of covering large areas (say that of a window pane, or possibly even 50 such
panes at once), with good quality films, and take over the industry. Fortunately, our chemist friends have
not quite reached this milestone as yet, and there is still some room for the rest of us to exercise our less
sophisticated (from the viewpoint of chemistry, at least) techniques for a while.
7. Future: new opportunities
In his talk on the "Roadmap for Superconductive Electronics", John Rowell classified single-phase highTc thin films as the first generation; the second comprises multilayers such as those used to fabricate
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microwave resonators and SQUIDs. His vision of the third generation films is that of materials
engineered on an atomic scale in order to achieve new functionality. [I am quoting from my all-butperfect memory, and for sure grossly rewording what he actually said, but I hope that I am not distorting
the meaning very much.] My personal expectations are fully in line with this vision. Namely, oxides are a
fascinating family of materials, with different members displaying an enormous range of properties,
frequently across the board from one edge to the other. Thus we have oxides which are insulators,
semiconductors, metals, or superconductors with the highest critical temperatures. Others oxides show
strongly correlated behaviour resulting in a Mott-Hubbard transition, localisation, charge- or spin-density
waves. Some oxides are ferromagnets or antiferromagnets and some ferroelectrics; others show pyro- or
piezo-electricity. Some are also luminescent, or show photo-conductivity, or pronounced non-linear
optical effects, etc.
At the same time, many of these materials are remarkably similar in their fundamental structure basically an oxygen-ion network with smaller metal cations fitted in between. For this reason, prefect or
very good heteroepitaxy is possible among many pairs of oxides, even among those with very diverse
physical properties.
In my opinion, this presents a major opportunity for high-Tc thin-film growers and material scientists, as
well as for electronic device designers. Oxides are a fast growing field in itself [Rowell]. We should pay
more attention to hybrid all-oxide electronic devices of all sorts. Ferroelectric / high-Tc, ferromagnet /
high-Tc, or colossal magnetoresistance / high-Tc hybrid devices may find use for ultra-fast memory
devices, which seem to be badly in need. Adding pyro- or piezo-electrics to the show, one could imagine
novel detectors and sensors, to be used in arrays for imaging of all sorts. Hybrid high-Tc-optoelectronics
may have a place in high-speed communications, etc. [Rowell, Contour].
The good news is that at least some heterostructures that could qualify as third-generation materials has
already been made, mostly by atomic-layering MBE so far. I expect to see much more of this, with other
techniques as well, in near future.
Some other (and perhaps less obvious) opportunities may exists in the area of new, artificially created
materials. Few artificial (metastable) compounds that showed high-Tc superconductivity have been
already synthesised, by atomic layering [Maritato, Balestrino]. Another avenue is to exploit the epitaxial
(internal) pressure from the substrate, or from other under- or over-layers, in order to modify the
properties of the squeezed, "active" layer. In this way, a twofold (!) increase in Tc in a particular system
has already been demonstrated [Locquet].
An even bigger increase, to room temperature and beyond, was also reported at the workshop - albeit in
theory only at this point [Bianconi, A. Lanzara, et al.]. While such theories are always easy to criticise, I
enjoyed our discussions. Right or wrong, such ideas may inspire experimenters to try new things, for
example to synthesise lateral all-oxide superlattices containing metallic nano-wires. At Varian, we (J.
Eckstein and myself) have actually already made some such nanowires, although not with cuprates but
with CMR manganites. (The latter are easier to drive into the so-called step-flow-growth mode because
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they are simpler structurally). In the very first trial, we achieved a dramatic increase in low-field
sensitivity, so this line of investigation could indeed prove to be rather fruitful. To comfort our theorist
friends, let me assure them that once they are proven right (by experiments!), almost everyone will
acknowledge that it was all clear from the beginning. A point well illustrated by a map of the world in the
Gallery of Maps in Vatican, to which Colin Gough drew my attention, that was drawn less than 30 years
after Columbus' landing in America. It is really amazing how short can be the distance between being
obviously wrong, and being obvious. So my final message to the workshop participants is that we should
all exercise more courage in trying new ideas, exploring paths unexplored - and enjoying it all along.

Conclusions II: Requirements of
materials for superconducting electronics
A.I. Braginski
ISI, Forschungszentrum Jülich, Germany
SCENET's primary goal is to ...establish common guidelines for academic and industrial laboratories to
achieve short and medium term objectives in the field of materials and applications of
superconductivity." The purpose of this first Workshop devoted to superconducting electronics (SCE) has
been to discuss the objectives and a roadmap for SCE materials, thus answering the question: what
should the materials community provide for manufacturable devices and circuits?" The industrial point
of view was adopted. This concluding talk highlighted some of the statements made by keynote and other
speakers, and also some posters.
Views of the present speaker were included in addressing the points listed below.
High-temperature superconductor (HTS) thin film issues were dominating these conclusions, since the
low-temperature (LTS) materials technology is relatively mature, although still in need of special
developments for Josephson junctions.
The essential cryogenic implication (J. Rowell) is to adopt a system level view by recognising that the
fixed points" of SCE, which lead to preferable operating temperatures, are defined by mechanical
cryocoolers. These fixed points of about 70, 35, 10 and 5K are the lowest temperatures for different
cryocooler types. Liquid cryogens have little industrial future, except perhaps in some SQUID
applications. Development of materials classes with suitable Tc ranges should be guided by these points
and by cooler efficiency criteria for special applications (e.g., in space). Especially for HTS, the
temperature of 77K should not be the standard reference point.
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The materials development for thin-film technology should be preferentially addressing: (1) HTS with
higher Tc`s, but all other properties suitable for use. (2) More stable HTS (e.g., NdBCO) optimised for
special purposes (e.g., rf power handling, linearity). (3) HTS with Tc`s lower than 123, but much better"
other properties (e.g., less anisotropic). (4) Self-limiting barriers for HTS junctions and NbN tunnel
junctions. (5) Higher-Rn, compatible interlayeres for LTS internally shunted junctions with Nb and NbN
electrodes.
The advantageous methods of HTS film growth are different for different uses, no best method" exists.
In the search for new materials, pulsed laser deposition (PLD), sputtering and molecular-beam epitaxy
(MBE)/co-evaporation are preferable. To attain special properties, MBE, CBE (chemical beam epitaxy,
J.-P. Locquet), sputtering and liquid phase epitaxy (LPE) are or can be useful. For industrial production,
large-area co-evaporation and sputtering are currently the leading contenders, with MOCVD having a
high potential (A. Kaul), which can materialise when full process and properties control will be attained.
In applications, it is necessary to optimize performance of deposits to specific uses through the analysis
of growth physics and chemistry
The main HTS thin-film processing issues are: (1) The oxygenation control in 123 compound (YBCO)
multilayers. (2) The interface engineering, also of substrate surfaces. (3) The control of growth modes,
especially in multilayers (e.g., control of surface roughness), (4) Planarization of multilayer structures.
(5) Passivation of components to attain reliability over acceptable life times. (6) Submicron patterning of
components.
Understanding the mechanisms of processes, especially of film growth, is essential for HTS
optimisation. J. Evetts and J. Rowell concurrently emphasised the need for continuing studies of both
thermodynamics and kinetics of films, including effects of substitutions, with focus on film defects and
their role in physical and electronic properties. Advanced characterisation methods, also in-situ, need to
be accessible to industry. Understanding of implications of basic mechanisms of superconductivity (e.g.
of pairing symmetry) is needed for HTS junction optimization (J. Hilgenkamp).
Requirements for industrially acceptable single crystal substrates were addressed by P. Seidel.
However, his emphasis on silicon was questioned by this speaker because of very incompatible thermal
expansion coefficients a(T) strongly limiting the usable film thickness. The sapphire's a(T) is more
acceptable, and this substrate is promising in spite of its undesirable anisotropy (R. Woerdenweber &
al.). Ideally, desired are several isotropic crystal substrates and interlayer dielectrics which would: (1)
cover a range of e and e(T), e.g., for passive component miniaturization and thermal compensation (M.
Hein/N. Klein), (2) have very low tand, (3) have compatible a(T), (4) be manufacturable with large wafer
diameters, and (5) be available at low price. Search for better and economical substrates must continue
as perovskites offer a wealth of still not exploited opportunities. The HTS material requirements must be
tailored to specific application categories. Common to all categories is the need for time stability of film
properties in adverse environments such as vacuum or up to 100% air humidity, and upon temperature
cycling, with temperatures at least up to 100oC. As examples, listed were main requirements for: (1)
passive microwave devices and circuits, (2) SQUIDs and (3) rapid single flux quantum (RSFQ) circuits.
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(1) Passive devices require: double-side coating of substrates with thickness' up to 0.7-1 mm, highest
possible Tc with low residual surface resistance, high rf power handling capability, low nonlinearity and
maximized flux pinning, optimized microscopic defect concentrations and minimized macroscopic defect
density << 104/cm2. (2) SQUIDs require: optimized bicrystal substrates (short to medium term only),
thin (< 0.5 mm) very smooth (< 2 nm roughness) 123 films with lowest macroscopic defect density and
good growth on edges, as needed for multilayers, pinhole-free patterned multilayers with low-e
dielectrics having high interlayer resistance and low leakage current, maximized flux pinning in both
single-layer and multilayer films. Also needed are narrow and sub-mm stable junctions with
reproducible narrow spreads of Ic and Rn. (3) RSFQ circuits require: films and multilayers as for (2),
and junctions as for (2) but with still narrower spreads (1s < 5%), properties independent on position
and orientation on substrate and on the level in multilayer structure (e.g., over a ground plane).
First priority materials technology tasks for SCE devices and circuits are, in near to medium term For
LTS: Technology of internally-shunted Nb and NbN small junctions with high jc (105 A/cm2),
controllable Ic, Rn with extremely narrow spreads (1s < 3%) suitable for VLSI A VLSI technology of
multilayered digital circuits with these junctions (>> 104/chip) Self-limiting barriers for NbN tunnel
junctions For HTS: Technology of 123 junctions with controllable Ic, Rn and narrow spreads (1s < 5%
now, but in long term as LTS) A LSI technology of multilayered digital circuits with these junctions (>
103/chip, in long term as LTS). Improved 123 film and device stability. Improved 123 and TBCCO
microwave power handling, minimized nonlinearity.
Last, but not least, the closing words conveyed to all organizers the thanks of the participants for a very
efficient organization of the Workshop, and for putting together the stimulating program. Issues of the
roadmap and of a foundry were discussed after the talk.

3rd SCENET Workshop on:
SUPERCONDUCTING MATERIALS FOR
ELECTRONIC APPLICATIONS
Rome, Hotel Villa Pamphili, January 15-17, 1998

SCIENTIFIC PROGRAM
Thursday, 15th
___________________________________ ___
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15:30 M. Marezio and C. Gough - (15')
Welcome
___________________________________ ___
15:45 J. Evetts - (45')
Materials aspects for the development
of superconducting devices: LTS & HTS
___________________________________ ___
16:30 J. Lumley - Oxford Instr. (45')
Materials requirements for LTS films and devices
___________________________________ ___
17:30 D. Blank - (30')
Sputter Deposition of Superconducting Materials
___________________________________ ___
18:00 J.-P.Contour - Thomson CSF (30')
Potentials and limits of pulsed laser deposition
as for cuprate thin film applications
___________________________________ ___
18:30 G. Balestrino - (30')
Perspectives for Liquid Phase Epitaxy
___________________________________ ___
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Friday, 16th
___________________________________ ___
8:30 J. Rowell - (45')
Superconducting Electronics - The State of the
Technology and the Industry in the United States
___________________________________ ___
9:15 A. R. Kaul - (30')
MOCVD of High Temperature
Superconducting Thin Films
___________________________________ ___
9:45 H. Kinder - (30')
Perspectives for Thermal Reactive Co-Evaporation
___________________________________ ___
10:45 J.-P. Locquet - IBM (30')
Perspectives for Chemical Beam Epitaxy
___________________________________ ___
11:15 L. Maritato - (30')
Molecular Beam Epitaxy Deposition of
High Tc superconducting Thin Films:
State of the Art and Perspectives
___________________________________ ___
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11:45 A. Gauzzi - (30')
Perspectives for Electronic Applications of
Ion Beam Sputtered Superconducting Films
___________________________________ ___
14:30 Poster presentation - (60')
___________________________________ ___
15:30 Poster session - (60')
___________________________________ ___
17:00 M. Hein - (30')
Requirements for passive HTS microwave devices
___________________________________ ___
17:30 Y. Q. Shen - NKT (30')
Problems in Using High-Tc Materials
for Multilayer Devices
___________________________________ ___
18:00 G. Gerritsma - (30')
Requirements for RFSQ
___________________________________ ___
Saturday, 17th
___________________________________ ___
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8:30 Z. Ivanov - (45')
Overview on high-Tc
superconducting Josephson Junctions
___________________________________ ___
9:15 P. Seidel - (30')
Requirements for new substrates
___________________________________ ___
9:45 Short contr. papers I - (30')
H.U. Habermeier, MPI, Stuttgart
B. Dam, Vrije Universiteit, Amsterdam
A. Gilabert, Université de Nice
___________________________________ ___
10:45 Short contr. papers II - (30')
R. Wördenweber ISI, Jülich
D. Pavuna, EPFL, Lausanne
U. Scotti di Uccio, U. Naples
___________________________________ ___
11:15 Ch. Grovenor - (30')
The Fabrication and Properties of
Tl-Ba-Ca-Cu-O Thin Films
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___________________________________ ___
11:45 G. van Tendeloo - (30')
Local structure of YBa2Cu3O7-d
Josephson junctions by TEM
___________________________________ ___
15:00 N. Rando - ESA (30')
LTS materials for space applications
___________________________________ ___
15:30 Poster session - (30')
___________________________________ ___
16:30 I. Bozovic
Conclusions I - (30')
___________________________________ ___
17:00 A. Braginski
Conclusions II - 30')
___________________________________ ___
17:30 Final session for establishing a road map
and actions required and round table discussion - (60')
(Chair: C. Gough - J.C. Villégier)
___________________________________ ___
18:30 End of theworkshop
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SUPERCONDUCTING ELECTRONICS
A.I. Braginski
ISI, Forschungszentrum Jülich, Germany
The purpose of this note is to briefly summarize my plenary talk on Superconducting Electronics...."
presented at EUCAS '97. In contrast to large-scale applications, which are all exploiting the supercurrent
transport in wires and cables, and the high magnetic field generation, superconducting electronics (SCE)
encompasses a large variety of application fields basing on various physical foundations. At present,
these are all niche applications. Indeed, the market for superconducting electronics is currently marginal
and its prospects uncertain.
Electronic devices belong to one of three categories: (1) passive (linear), (2) active (non-linear), and (3)
hybrids of these and also hybrids with semiconducting, ferro/ferrimagnetic, or ferroelectric circuit
elements. Only the first two are in practical use. The key non-linear device is the Josephson junction. All
devices are fabricated and processed predominantly by using thin-film technologies analogous to these of
semiconductor electronics. The low-temperature superconductor (LTS), niobium-based technology with
SIS tunnel junctions (superconductor-insulator-superconductor, S = Nb, I = AlOx) is relatively mature
permitting large-scale integration (LSI), while the NbN-based is less mature, largely due to the lack of
self-limiting tunnel barriers. The high-temperature (HTS) technology predominantly uses YBa2Cu3O7
(YBCO) or other 123 cuprates, to much lesser extent also thallium compounds (TBCCO) in passive
devices. The technology of large-area HTS epitaxial films is maturing quickly, but that of Josephson
junctions and multilayered integrated circuits is still in its infancy and will require much more R&D.
Only internally shunted junctions are available.
The main obstacle to a broader implementation of SCE is the cryogenic barrier". Most potential users
won't accept liquid cryogen cooling (He for LTS, N2 for HTS) and expensive, insufficiently reliable
cryocoolers with bulky compressors. Hence, progress in developing low-cost, highly reliable, efficient
and compact (rack-integrated, invisible") refrigeration, with cold power ratings between 100 mW and 10
W, is essential for market development. Technical progress in the past few years has been impressive for
several cooler types, especially pulse tube, Stirling and Joule-Thompson, but lower prices require much
larger demand and vice versa. This vicious circle is not broken yet. Today, firm implementation of LTS
SCE can be acknowledged only where its enabling capability is crucial ( nothing else will do"), and the
user has the needed technical sophistication. The HTS technology is just entering first battles for future
market acceptance. Its advantage is the lowering of the cryogenic barrier" (decisive in some
applications), usually at a price of somewhat reduced performance. There's no application yet in sight
where HTS SCE can perform better than LTS.
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The following highlights of applications (by areas of use) are presented in the sequence from those
currently implemented and commercially available to those representing hopes and dreams for the future.
For each, I will characterize (1) the technical and market status, (2) the critical problem(s), if any, (3) the
main directions of development and (4) the market prospects. Military applications are not explicitly
included, and the overview is not comprehensive.
Metrology:
(1) The LTS dc voltage standards, up to 10 V (integrating up to >2x104 Nb SIS tunnel junctions), are
firmly implemented in industrial countries, chips are available commercially. (3) Programmable dc and
ac LTS voltage standards suitable for industrial calibration are under rapid development, with 1 V dc
being already demonstrated. Work towards a programmable dc HTS standard was also initiated and
might soon compete with LTS. (4) A new niche market for (3) might develop in 3 to 10 years, starting
with cryo-integrated LTS instruments and proceeding to HTS.
Measuring Analog Instruments:
(1) LTS dc SQUID susceptometers with sensitivities up to 10-9 emu, and dc SQUIDs for picovoltmeters
are on the market. Many hundreds of susceptometer systems have been sold in the last 10 years. NMR
spectrometers with HTS sensing coils are entering the market. (3) No major technical obstacles exist to
gradual replacement of most LTS SQUID-based instruments by HTS equivalents. LTS SQUID array Xray microcalorimeter detectors for electron microscope analytics (EDS) with energy resolution improved
by over an order of magnitude (from 130 to < 10 eV), and HTS-junction-based Hilbert transform
spectrometers for microwave source characterization appear to be promising. Other instruments might
emerge. (4) A gradual expansion of the existing niche market can be expected in the next decade.
Radioastronomy and Environmental Spectroscopy:
(1) The LTS SIS tunnel junction mixers (S = Nb or Ta) for signal frequencies below 1 THz became a
standard tool of radioastronomers. This is due to the unsurpassed noise performance and low local
oscillator (LO) power demand. The SIS mixers are finding increasing use also in environmental
monitoring. They are the enabling components in a very small, specialized niche market. Also LTS SIS
X-ray detectors are in demand. (2) The Nb gap energy limits intrinsically the upper frequency to about
0.7 GHz. Use of NbN junctions could raise fgap only to about 1.2 to 1.4 THz. (3) To significantly expand
the frequency range, up to f > 2.5 THz, LTS (Nb, Ta) hot-electron bolometers are being developed. They
cannot attain the SIS noise performance, but appear advantageous over Schottky diodes, and also need
little LO power. Where cooling to <= 4.2K is undesirable, e.g., in satellites, HTS Josephson junction
mixers with fgap approx. =7 THz should show noise and LO power advantages. (4) In the coming years,
the advent of large radiotelescope arrays will expand somewhat the very small market. Future increase of
telecommunication frequencies to . 100 GHz might bring a larger demand for HTS mixers and integrated
superconducting receivers cryocooled to 70-80K.
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Neurology and Other Biomedical Uses:
(1) Multichannel, whole-head LTS SQUID magnetometer and gradiometer systems, with up to 300
channels, are finding increasing acceptance in neurological research and, to a lesser extent,
diagnostics. Over 60 large commercial systems have been sold world-wide. (2) Broader
implementation is hampered by the need to operate in magnetically shielded rooms, by imprecise
three-dimensional inverse problem software for source localization, high system cost (>> US$ 1M),
and lack of general medical acceptance of other promising uses, especially in cardiac diagnostics.
(3) Evolutionary improvements in LTS system integration, software development, shielding and
cost reduction are continuing. Progress in HTS SQUID magnetic field resolution toward BN <10
fT/Hz^1/2
is promising to make large HTS systems possible. (4) A large market can develop in the coming 10
years, if SQUID magnetocardiography finds clinical acceptance.
Nondestructive Materials Evaluation (NDE):
(1) SQUID magnetometers and especially gradiometers are suitable for detection of small local magnetic
anomalies associated with deep hidden defects, fatigue and corrosion in magnetic and nonmagnetic
materials. In the latter case, lock-in, narrow-band eddy-current techniques are used. In most applications,
the requirements of device portability and of mobile use require HTS technology. No established market
exists, but first (stationary) HTS commercial instruments are emerging. (3) One observes intense
developments of mobile, shielding-free HTS single- and multichannel SQUID systems for inspection of
aircraft parts and fuselage, of pre-stressed concrete structures, such as aging bridges and roofs, and of
electric power station subsystems. Many other uses are anticipated. Also, scanning SQUID microscopes
with lateral resolutions better than 100 nm are being developed. (4) A growing niche market can emerge
in less than five years.
Geophysical Exploration:
(1) The usefulness of LTS SQUID vector magnetometers for detection of magnetic anomalies
associated with the presence of minerals, oil, water, etc., has been demonstrated in the 1970's, but
only portable and mobile, small and lightweight HTS SQUIDs can find acceptance in practical
applications. Currently, no market exists. (2) The major challenge is to attain unshielded HTS
vector magnetometer operation with extremely low BN of the order of few fT/Hz^1/2 with
broadband signal response between < 1 mHz to 10 kHz or between a few kHz to few MHz,
depending on the prospected depth range. (3) The development of frequency-domain and timedomain (transient electromagnetic method, TEM) instruments is in progress with especially TEM
showing good promise. (4) A future niche market appears assured if specifications (2) can be
attained.
Terrestrial and Satellite Telecommunication:
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(1) Only passive components have a short-term application perspective. At GHz frequencies, the very
low high-frequency losses in HTS films and their substrates make it possible to design high-qualityfactor Q miniaturized resonators (at 77K, Q = 103 to 5x105 in planar, and 105 to almost 107 in dielectricloaded, 3D structures). With many such resonators, low-insertion-loss, sharp-skirt multipole filterbanks
are constructed for cellular telephony base station receivers. Top-of-the mast, analog sub-band preselection filter units integrated with cooled preamplifiers and cryocoolers are being currently sold by
several small US companies. Currently, many carriers are field testing such units in noise-limited rural
areas. There, one expects an economically favourable trade-off of significantly extended reception range,
and improved service quality due to high selectivity, against the extra investment and maintenance cost.
Cryocooled filter units for communication satellite multiplexers/demultiplexers, etc., are virtually assured
of success since miniaturization permits overall a significant launch weight and supply power reduction,
a major economic factor. (3) The new developments concentrate on increasing resonator circulating
power ratings and linearity for future insertion in transmitter filters and antenna signal combiners, on
attaining filters' electronic tunability through integration with ferroelectrics or ferrites, and on improving
the packaging to insure reliability and minimize maintenance cost. Also, several other types of
miniaturized analog microwave components, especially antennae, are being developed. In all cases, tradeoffs between improved performance and advanced miniaturization are possible. For satellites, increasing
the temperature of operation through the use of TBCCO is especially attractive for reducing the cooling
power demand. (4) Even a small percentage of cellular base stations equipped with HTS filters would
result in a quite sizeable market, exceeding all these mentioned above. The still uncertain verdict of
economy will come in the next few years. A niche market for satellite communication components can be
expected to emerge within the next 10 years.
Information Technology:
(1) Digital signal processing and switching by superconducting circuitry are the tentative long-term
perspective for telecommunication and a speculative possibility for massive data processing (the
vision of a petaflop computer" capable of 1015 floating point operations per second). Currently,
only the rapid single flux quantum (RSFQ) logic using shunted junctions appears truly superior to
semiconductor electronics with respect to high speed (bit rates of up to 100 Gbit/sec and beyond,
without the need for nanoscale devices) at low power dissipation per gate switching (0.01 to 0.1
mW). For acceptable operating margins, very narrow spreads of junction parameters are crucial
(1s < 3-5%). In niobium technology, first fully operational A/D converters, signal correlators,
crossbar switches, etc., with circuit complexities of the order of 103 junctions per chip have been
recently demonstrated in a very conservative technology (3.5 mm linewidth), and low-scale
commercialization attempts are being made. In HTS, only laboratory samples of simple gates, shift
registers, etc., with 10 to 30 junctions per chip could operate at some temperature between 30 and
60K. No market exists.
(2) For LTS, design and implementation of complex VLSI circuits (>> 104 gates/chip) is a major
challenge, very difficult to meet with minimal financial resources. Interfaces to room-temperature
electronics are inadequately developed. No satisfactory technology of HTS junctions and integrated
multilayer circuits is on hand. Available junction spreads are by far too wide (best data: 1s . 10%). (3)
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The development is progressing slowly towards more complex LTS circuits, acceptable packaging and
reliable high-speed testing. The HTS developments concentrate on the search for better junction and
circuit technologies and on their test in simple circuits of up to 100 junctions. Operating temperatures for
attaining acceptable bit error rates are still to be determined. (4) Optimistic projections situate an onset of
any market in the 15 to 20 years perspective. Future chances for RSFQ depend upon the time scale for
the projected saturation in performance of silicon electronics. First real applications can be in
telecommunication satellite switching networks.
The conclusion to be drawn from this overview is that the technical potential of SCE vastly exceeds
its present implementation. Future market development will depend upon gradual lowering of the
cryogenic barrier, maturing of the many prospective applications, and upon economic
considerations. Digital electronics will have a chance only when performance of semiconductor
devices will hit against at the intrinsic physical barriers.

Steering Committee Meeting
Barcelona, Spain, November 7th, 1997
Present: R. Flükiger, H. Freyhardt, C. Gough, P Kes, P. Komarek, M. Marezio, X. Obradors, A.
Andreone (for A. Barone), O. Tønnesen (for T. Freltoft), G. Ries (for H.-W. Neumüller).
Absent: T. Claeson, J.-P. Contour, I. McDougall, B. Raveau, H. Rogalla.
Invited: R. Compañó, D. Caplin, M. Sanders
SCENET staff: A. Gauzzi, E. Gilioli.
Agenda:
i) Appointment of the program committee for the Twente Workshop
ii) Relationship between SCENET and CONECTUS
iii) Hotline reports in English
iv) ENPAS proposal
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The Program Committee for the Twente workshop (May 7-9, 1998) is appointed: H. Rogalla (chaiman),
A. Barone, A. Braginski, T. Claeson, G. Donaldson, P. Kes, H. Koch, H. Rietschel, J.-C. Villegier.
Relationship between SCENET and CONECTUS (Consortium of European Companies Determined to
Use Superconductivity). Since the activities and tasks of the two organisations are complementary, the
members of the SC and Dr. Sanders agree that SCENET and CONECTUS should find a working
agreement from which both institutions should benefit. CONECTUS has global connections whereas
SCENET is only European. It participates in the annual meetings ISIS (International Superconductivity
Industrial Symposium) organised since 1992 together with CSAC (Council on Superconductivity for
American Competitiveness) and ISTEC (the International Superconductivity Technology Centre) of
Japan. Furthermore, SCENET is limited in time, at least as far as the European Commission funds are
concerned. These funds, however, allow full funding of the activities. It is pointed out by Dr. Sanders
that one of the tasks of CONECTUS is to make realistic evaluations and perspectives of the technology
status of superconductivity. Another is to write an annual report which is intended for the decision
makers but also for small utility companies. It is decided then that for the moment SCENET and
CONECTUS should inform each other of the their own activities and exchange publications such as
newsletters and annual reports. M. Sanders should be invited to the workshops organised by SCENET
and M. Marezio as co-ordinator of the latter should be invited by CONECTUS to participate in the ISIS
annual symposium.
P. Komarek informs the SC that the contract for the Gesellschaft für Angewandte Supraleitung (GAS)
expired in July, 1997. This institution, which provided an information service in German about the
progress in the field of applications of superconductivity, was an association of universities, research
institutes and private companies of the Baden-Württemberg State. Since the beginning of the 1990's GAS
has published a periodical newsletter (GAS on line) four or five times a year and an annual report. The
person responsible for this service was Dr. R. Hott. It seems that this service will be continued by the
Forschungszentrum of Karlsruhe with the support of institutions outside the State of BadenWürttemberg. Negotiations are underway. SCENET could be one of these institutions. The SC is
unanimous in stating that SCENET would only be interested in the annual report. The co-ordinator is
charged to do the negotiations. However, it is strongly suggested that for the annual report in English the
contribution should not exceed 15000 ECU per year and this for 2 years (1998 and 1999).
The co-ordinator informs that the proposal for a Thematic Network on the power applications of
superconductivity (ENPAS) is almost ready to be sent to Brussels. There is a suggestion by René
Flükiger about the participation of the Centre de Recherche en Physique des Plasmas of the Ecole
Polytecnique Fédéral de Lausanne in this new network. The proposal is accepted, however, the
participation will take place at zero cost for the network, because Swiss laboratories cannot be funded by
a Brite Euram program. Once the network is accepted the Swiss laboratories will have to apply for
funding to their government.
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4th workshop of SCENET on
Electronic Applications of Superconductivity
Twente, The Netherlands, May 7-9, 1998
Program Committee:
H. Rogalla (chairman) - Univ. Twente (Enschede)
A. Barone - Univ. Naples (Naples)
A.Braginski - Forschungszentrum (Jülich)
T. Claeson - Chalmers Univ. (Gothenburg)
G. Donaldson - Univ. Strathclyde (Glasgow)
P. Kes - Rijksuniversiteit (Leiden)
H. Koch - PTB (Berlin)
H. Rietschel - Forschungszentrum (Karlsruhe)
J.-C. Villegier - CEA (Grenoble)
Coordinator:
Massimo Marezio - MASPEC-CNR (Parma)
Scientific staff:
D. H. A. Blank
Andrea Gauzzi
Edmondo Gilioli
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M. J. van Duuren
H. Rogalla

5th workshop of SCENET on
Fundamental Aspects of Superconductivity
for Applications
Ravello, Italy, October 29-31, 1998
Program Committee (tentative):
A. M. Cucolo - (Salerno) (Chairman)
A. Barone - (Naples)
G. Deutscher - (Tel Aviv)
R. Flükiger - (Genève)
K. Fossheim - (Trondeim)
H. Freyhardt - (Göttingen)
C. Gough - (Birmingham)
P. Kes - (Leiden)
X. Obradors - (Barcelona)
B. Raveau - (Caen)
H. Weber - (Wien)
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Coordinator:
Massimo Marezio, MASPEC-CNR, Parma
Scientific staff:
Andrea Gauzzi
Edmondo Gilioli
Antonello Andreone
Carmine Attanasio

The scientific program and general information f both workshops above are or will be available within
a few days on our internet page at: "www.maspec.bo.cnr.it". Interested persons must send the
registration form (also available on our internet page) before April 20th (Twente) or September 31th
(Ravello) to:
SCENET, MASPEC-CNR Via Chiavari 18/A, I-43100 Parma, Italy
Phone: ++39/521/29 30 09; Fax: ++39/521/29 29 32 e-mail: scenet@maspec.bo.cnr.it
"www.maspec.bo.cnr.it"
Priority will be given to SCENET members, however a limited number of applications from nonmembers will be accepted.

GEC ALSTHOM to supply superconducting
cables for Large Hadron Collider (LHC) at
CERN
MSA (Magnet and Superconductivity Applications), a unit of GEC ALSTHOM, announced today that it
has been selected by CERN (European Laboratory for Particle Physics) to supply more than half of the
European made superconducting cables required for the Large Hadron Collider (LHC), which is to be
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installed near Geneva (Switzerland) by 2005.
The term "Hadron" (Gk hadros, strong) refers to the family of particles including protons and neutrons
which interact by a type of interaction called "strong".
CERN is the world's largest scientific research laboratory in the field of particle acceleration. In addition
to its 19 members states, it is used by elementary particle research physicists from all around the world.
The LHC will be the largest facility where the acceleration and collision of protons will be possible at
previously unattainable energy levels. It will be possible to recreate the conditions that existed just 10-12
seconds after the "Big Bang" when the temperature was around 1016 degrees. For the first time ever, it
will be possible to reveal the behaviour of fundamental particles of matter that have never been studied
before. The LHC will consist of a ring made up of thousands of superconducting magnet installed in an
existing underground tunnel 27 km in circumference.
Between 1999 and 2004, GEC ALSTHOM will provide CERN with approximately 1480 km of inner
superconducting cable, consisting of 28 Niobium Titanium (NbTi) strands of 1.065 mm in diameter, and
1700 km of outer superconducting cable, consisting of 36 NbTi strands of 0.825 mm in diameter,
manufactured into trapezoidal Rutherford cable. Each strand is made up of 6000 to 8000 filaments of
NbTi with a diameter of 6 microns.
These are the largest contracts in the world ever to be awarded for superconducting cable, totalling
approximately 60 million ECU (£45 million), not including the cost of the principal raw materials (NbTi
and Nb), which will be provided by CERN. This figure represents more than 55% of the cable to be
produced in Europe for the main dipole and quadrupole magnets.
GEC ALSTHOM/MSA Wire was selected to supply such a large quantity of Rutherford cable on the
strength of their proven experience, their reputation for high quality standards, and their competitive
price.
GEC ALSTHOM/MSA Wire develops superconducting wires and cables with a high critical current
capacity for various projects world-wide, as well as manufacturing wire for Magnetic Resonance
Imaging Magnets, magnetic Resonance Spectroscopy magnets, and for various other custom made
applications. The Unit is also the pioneer in AC superconducting wire and cables which consist of NbTi
sub- micron filaments imbedded in a Cu/CuNi matrix.
GEC ALSTHOM/MSA is also involved in other industrial superconductivity applications, such as MRI
magnets, one of the largest independent producers in the world, and magnets for High Energy Physics
where it is one of the main players involved in developing LHC dipoles in collaboration with CERN.
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Database of doctoral theses
SCENET wishes to favour employment of young and highly qualified people in Europe and to
preserve and enrich their cultural, scientific and technological background. For this purpose,
SCENET is preparing a database of the doctoral theses on superconductivity and related areas of
research that have been carried out in Europe since 1993. This database will be available on-line on
the SCENET internet site "www.maspec.bo.cnr.it". We encourage all European universities,
research centers and industries to provide us with new entries in our database. Organisations of
non-european countries which would like to share the above objectives in the Þeld of culture and
research are also invited to participate in this activity.
New entries should be sent by conventional mail as well as the preferred e-mail as an ASCII Þle to:
SCENET, MASPEC-CNR
Via Chiavari 18/A, I-43100 Parma, Italy
Phone: ++39/521/29 30 09; Fax: ++39/521/29 29 32
e-mail: scenet@maspec.bo.cnr.it
Every entry must contain the following data (in English):
i) Name, biographical data and coordinates of the graduate student;
ii) Title and abstract of thesis (one A4 page);
iii) Organisation where the thesis was carried out;
iv) Year of doctoral degree.
Thank you in advance for your cooperation.
SCENET

EU Marie Curie Training Fellowships
We inform that there is a new project in the general area of HTS Material Science, founded by Brite
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Euram and coordinated by Prof. David Caplin, Blackett Laboratory, Imperial College, London. The
research program is based on YBCO conductors, involving the study of critical current and flux pinning.
Imperial College would like to be a host laboratory for postgraduates and postdocs.
For information on the availability of fellowships, see on the internet site:
http://www.cordis.lu/tmr/src/grants1.htm
The next closing date (linked to Brite Euram) is 1st June 1998
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Updated list of nodes
Database of Doctoral theses on Superconductivity in Europe

From the desk of the co-ordinator:

The future of SCENET
The structure of SCENET shall change somewhat drastically next October when a second European
Network becomes operative. The European Commission has unofficially approved the establishment of a
Thematic Network (Type 2) on Power Applications of Superconductivity [BETC-1034]. The acronym
for this new network is SCENET-POWER in order to clearly show its link with SCENET. The two
networks will share the organisational structure as well as the development of materials and enabling
science. The new Thematic Network SCENET-POWER will focus on a strategy for the development of
selected power applications with the presently known materials. The relationship between the two
networks will be finalised at the first common meeting of the two Steering Committees.
The main activities of SCENET-POWER will include: the creation of 5 Working Groups each consisting
of a small number of laboratories collaborating in pilot projects and the organisation of an advanced
school on applications of superconductivity. SCENET-POWER will also aim at establishing a common
pool of scientific and technological knowledge for industries and academia through training of young
advanced students and researchers.
To get from the present state of the art to the proposed objectives, several steps will be taken: 1)
Organisation of working groups to assess and define the specifications necessary for producing a
demonstrator/prototype of: i) FCLs, ii) transmission cables, iii) magnets for MRI and mini SMES, iv)
motors. A fifth working group will assess the situation of superconducting materials from the novel ones
to the production of wires and tapes. To discuss the current status of progress and the strategy plan for
advancement in Europe, SCENET-POWER will organise ten (2 per pilot project) meetings. Six-monthly
reports will be produced. The prototype production is foreseen for the second stage of SCENET-POWER
with the support of industry and eventually also of the European Commission. 2) Support for 24
extended exchange visits (up to 6 months) for transfer of young personnel to research groups
participating in the pilot projects. The main aim of the visits is to facilitate bilateral transfers of expertise
and experience. 3) Organisation of two schools on power applications of superconductivity and related
enabling science. These schools, 3-week long and highly didactic, will be held in 1999 and 2000. The
aim of the school will be to train young academic researchers to work in industry.
The Network will be directed by a 16-member Steering/Organising Committee of which 5 members are
from industry. The members of the Steering Committee, representing power applications, materials
processing, enabling science (including both applied and basic sciences), and education, are: A.D. Caplin
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(Imperial College, London, UK), J.T. Eriksson (Tampere University of Technology, Tampere, Finland),
J. Evetts (University of Cambridge, UK), René Flukiger (University of Geneva, Geneva, Switzerland),
Herbert Freyhardt (University of Göttingen, Göttingen, Germany), Peter Herrmann (Alcatel Recherche,
Marcoussis, France), Peter Komarek (Forschungszentrum Karlsruhe GmbH, Karlsruhe, Germany),
Massimo Marezio (MASPEC-CNR, Parma, Italy), Ian McDougall (Oxford Instruments, Oxford, UK),
Heinz-Werner Neumüller (Siemens AG, Erlangen, Germany), Xavier Obradors (CSIC, Bellaterra,
Spain), Bernard Raveau (University of Caen, Caen, France), Per Vase (Nordic Superconductor
Technologies A/S, Br_ndby, Denmark), Sergio Zannella (Edison SpA, Milano, Italy), and representative
of the European Commission-Brite EuRam.
Massimo Marezio, coordinator of SCENET

NODE OF KARLSRUHE
1) FORSCHUNGSZENTRUM KARLSRUHE (FZK)
At Forschungszentrum Karlsruhe (former Kernforschungszentrum/Nuclear Research Center
Karlsruhe) there are three institutes (ITP, INFP, IMF) working on superconductivity.
Internet address: "http://www.fzk.de"

Institute for Technical Physics (ITP)
The major areas of research of Institute for Technical Physics (ITP) are superconductivity and its
applications, cryogenics engineering and microwave technology.
For the Project Nuclear Fusion" (PKF), magnets and gyrotrons are developed. The work on
superconducting magnets is concentrated on developments for the coil systems for ITER and the
stellerator W 7-X. Besides contributions to conductor and component development, the large coil test
facility TOSKA is now being upgraded for the test of the prototype coils manufactured in these projects.
Other activities are devoted to the application of superconductivity in electric power engineering (e.g.
small SMES-units for flicker compensation and for the creation of high power pulses) and in ultra high
field magnets (e.g. solenoidal magnets for fields > 20 T for research and NMR-spectroscopy).
Furthermore, ITP is participating in the BMBF-project Power Transmission Cable" of Siemens.
Recently, studies and experiments to superconducting fault current limiters have been started too,
together with utilities (RWE, EvBW) and within a German-Israel Foundation (G.I.F.) project. ITP is in
charge for Germany in the participation in an IEA-Implementing Agreement for the assessment of
superconductivity use in power engineering.
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The development of superconducting wires and tapes is concentrated on Bi-2223 multifilamentary tape
conductors, with the aim of application in power transmission cables at 77 K and high field magnets at ~
4 K. Lengths up to 100 m can be fabricated in the laboratory. A quality control system for tape
conductors has been developed which scans continuously the current carrying capacity along the
conductor length. Recently contributions for a thin film Y-123 tape conductor project with INFP and
other German institutions have been started too.
Cryophysical and cryoengineering activities concern the development of cryogenic components for the
different projects and experimental facilities, but also improved cooling and thermal insulation
techniques, and the development of pulse tube refrigerators. Furthermore, a laboratory for the calibration
of pressure and temperature sensors is operated. A cryosupply system including a 300 W @ 1.8 K and a
2 kW @ 4.4 K plant, is existing for the supply of the experimental facilities.
http://www.fzk.de/itp

Institute for Nuclear Solid State Physics (INFP)
Superconductivity is also the focus of the research activities of Institute for Nuclear Solid State Physics
(INFP). Half of these activities are dedicated to preparatory work for potential applications,
supplementing activities at ITP. This overlap of interest is manifested in common research teams for
sample preparation and characterisation as well as for thin film preparation.
INFP is participating in a national program ( Leitprojekt") coordinated by Robert Bosch GmbH for
microwave applications of HTS thin films in satellite communication systems. The project goal for INFP
is the small-scale production of HTS coated wafers suited for the manufacturing of microwave devices.
The development of HTS three-terminal devices is another HTS thin film application currently pursued.
Melt-texturing of HTS bulk samples was developed to the level of a small-scale production of shaped
samples with reproducible superconducting properties and dimensions up to 12 cm. As an application,
this material is used for the bearings of a 300 Wh flywheel energy storage currently under testing.
The remaining part of the work program is basic research for a better understanding of microscopic
properties in order to improve materials properties which are important for applications. Research topics
are prefered which are suited for the large-scale experimental facilities of Forschungszentrum Karlsruhe
and can not be treated so easily by universities. The investigations are predominantly based on
spectroscopic methods such as neutron scattering, photoelectron spectroscopy, X-ray absorption
spectroscopy, electron tunneling spectroscopy, Raman spectroscopy and IR spectroscopy. A state-of-theart ion accelerator is used for irradiation and analysis of samples as well as for ion implantation. A 3He 4He cryostat allows for calorimetric and magnetic measurements at temperatures down to 30 mK in
magnetic fields up to 13 T. These experiments are complemented by theoretical investigations, in
particular concerning superconductivity and structure and dynamics of interfaces.
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Internet address: http://www.infp.fzk.de

Institute for Materials Research (IMF)
The research on superconductivity at Institute for Materials Research (IMF) is focused on the
investigation of the microwave properties of HTS thin films. An open 145 GHz resonator allows for the
determination of local HF properties of the HTS coating. Measurements of the dependence on the HF
power can be performed by means of a Nb cavity.
Internet address: http://www.fzk.de/imf/imf0.html

2) HITEC-Materials, Dr. Ing. Keschtkar GmbH & Co. KG
Since the discovery of High-Tc-Superconductivity in ceramic materials, HITEC-MATERIALS has
offered a wide variety of powder compositions and shaped parts of Y-, Bi- and Tl-based oxides. The
delivery program includes powders of various grain sizes, moulded and sintered shapes. Most parts are
manufactured to customer's specifications.
Since 1989 HITEC produced inverted cylinderical magnetrons for reactive sputtering of HTSC materials
and ceramics. Many complete sputtering devices were produced and sold worldwide. Universities and
research centers are the main customers for these devices.
HITEC participates in a Brite Euram research program HIGH TC SUPERCONDUCTING THIN FILMS
FOR MICROWAVE APPLICATIONS. Currently HITEC enters in a new European research program on
the use of HTS for High voltage fault current limiters in High voltage network.
Further products and services upon request:
- High temperature high vacuum furnaces
- Services in cold- and hot-isostatic-pressing
- Manufacturing of parts by hot-axial-pressing to customer's specifications
- Job coating by vacuum deposition sputtering or evaporation
- Development of new materials to customer's specifications
e-mail: hitecmat@aol.com
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3) UNIVERSITY OF KARLSRUHE
At the university of Karlsruhe there are several groups working on different aspects of superconductivity.

Physics of Superconductivity
Prof. Dr. H. von Löhneysen, Physikalisches Institut (Physical Institute) puts main emphasis on
unconventional superconductors, like CeCu6 or UPt3, organic superconductors and high-temperature
superconductors as well as thin superconducting films and stacks of alternating superconductive and
ferromagnetic thin films. Phase transitions are investigated at very low temperatures of about 50 mK and
in magnetic fields up to 9 T. Moreover, point contact tunnel spectroscopy is performed. Superconducting
bridges with nanometer dimensions between two metallic thin films are analysed.
http://www-pi.physik.uni-karlsruhe.de
Prof. Dr. G. Schön, Institut für Theoretische Festkörperphysik (Institute of Theoretical Solid State
Physics) works on the following topics of superconductivity: kinetic theory, non-equilibrium effects and
transport, normal metal superconductor heterostructures, Josephson junc-tions and junction networks are
treated. Unconventional superconductors and weak links are treated as well.
http://www-tfp.physik.uni-karlsruhe.de
Prof. Dr. P. Wölfle and Prof. Dr. R. von Baltz, Institut für Theorie der Kondensierten Materie (Institute
of Condensed Matter Theory) are working on strongly correlated electron systems, such as the optical
properties of high temperature superconductors, symmetry and transport properties of heavy Fermion
superconductors.
http://www-tkm.physik.uni-karlsruhe.de

Applications of Superconductivity
Prof. Dr. W. Jutzi, Institut für Elektrotechnische Grundlagen der Informatik (Institute for
Electrotechnical Basics of Computer Science) is engaged in the design, technological fabri-cation and
testing of ultra high speed, low-power integrated digital circuits where the binary information is
represented by the presence or absence of a single flux quantum, such as shift registers, multiplexers,
A/D converters. Interfaces between semi- and superconductor circuits are developed. Low and high
temperature superconductors are investigated. Moreover, minia-turized coplanar microwave filters with
Y1Ba2Cu3O7-d superconductors are designed, fabricated and tested for 2 % bandwidth at 10 GHz and
low input power. Layout and simulation tools, such as SPICE, CADENCE and SONNET are used.
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http://www-iegi.etec.uni-karlsruhe.de
Prof. Dr. A. Schwab and Prof. Dr. A.-M. Miri, Institut für Elektroenergiesysteme und Hochspannungstechnik (Institute of Electric Energy Systems and High Voltage Technology) are working on
the design and numerical simulation of transients of electromagnetic fields and mechanical forces in
large superconducting coils in a metallic environment for fusion experi-ments. Various analytical and
numerical tools are employed, such as finite element and net-work analysis to take into account e.g.,
frequency dependent magnetic coupling, non-linearity of materials. Present research topics as
cooperative projects with FZK/ITP are:
- Investigation of eddy currents and forces in the
plasma vessel and the 80 K shield of the
Wendelstein 7-X;
- The mechanical and transient electromagnetic
behaviour of the high field magnet
HOMER II" of ITP
- The transient electro-magnetic behaviour of a
superconducting coil for the fusion
experiment ITER
- The mechani-cal and transient electromagnetic effects
in the winding system of a super-conducting
transformer due to short circuits.
http://www-ieh.etec.uni-karlsruhe.de
Prof. Dr. H. Späth, Elektrotechnisches Institut (Electrotechnical Institute) is working on an Auxiliary
Resonant Commutated Pole (ARCP)-Converter, which functions as control element for a dynamically
operating Superconducting Magnetic Energy Storage (SMES)-Compen-sator. The advantage of this
converter over the hard driven one is the reduction of switching losses. Therefore, the ARCP-Converter
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is suited for high power applications in combination with a SMES-Compensator as demonstrated in a
joint project with FZK/ITP, founded by the Foundation Energy Research of the State of BadenWürttemberg.
http://eti-nt.etec.uni-karlsruhe.de
Prof. Dr. M. Thumm and Prof. Dr. W. Wiesbeck, Institut für Höchstfrequenztechnik und Elektronik
(Institute of Very High Frequency Techniques and Electronics) are engaged in the Gyrotron generation
of very large power up to some MW at frequencies up to 300 GHz with optimized superconducting coils.
http://www-ihe.etec.uni-karlsruhe.de
The University of Karlsruhe and Forschungszentrum Karlsruhe are operating in a joint effort the
Graduiertenkolleg der Deutschen Forschungs-gemeinschaft (DFG): Anwendungen der Supraleitung"
(The program of the German Research Society for PHD-students: Applications of Superconductivity")
under the direction of 11 professors with the following topics:
- Physics of superconductivity
- Superconducting materials-development of
tapes, wires and multilayer thin films
- Special superconducting magnets
- Electrical energy devices
- Passive micro- and millimeterwave devices
- Digital superconducting circuits
- Sensors
- Cooling techniques
http://www-iegi.etec.uni-karlsruhe.de/gkashome.htm

4th SCENET workshop on: "ELECTRONIC
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APPLICATIONS OF SUPERCONDUCTIVITY"
University of Twente-Enschede, May 7-9, 1998

SCIENTIFIC PROGRAM
Thursday, 7th
_______________________________________________________________________ ____
14:15 M. Marezio and H. Rogalla (15')
Welcome
_______________________________________________________________________ ____
14:30 K. Likharev (45')
Superconducting Digital Electronics:
Prospects and Problems
_______________________________________________________________________ ____
15:15 R. Humphreys (30')
Prospects for SFQ compared
to other future logic families
_______________________________________________________________________ ____
15:45 A. Silver (45')
Critical overview on the status of
sc electronics in USA
_______________________________________________________________________ ____
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17:00 M. Lancaster (30')
Performance improvements of sc passive devices
_______________________________________________________________________ ____
17:30 H. Chaloupka (30')
Prospectives for satellites applications
_______________________________________________________________________ ____
18:00 M. Marezio (15')
Presentation of the new network ENPAS
_______________________________________________________________________ ____
Friday, 8th
_______________________________________________________________________ ____
8:30 B. Zhao (45')
Critical overview on the status of
sc electronics in China
_______________________________________________________________________ ____
9:15 N. Pedersen (30')
Fluxons-based devices
_______________________________________________________________________ ____
9:45 Z. Ivanov (30')
Advantages of 3T superconducting devices
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_______________________________________________________________________ ____
10:45 J. Niemeyer (45')
Perspectives for metrology applications
_______________________________________________________________________ ____
11:30 M. Darula (30')
SIS, Josephson and HEB mixers
_______________________________________________________________________ ____
12:00 G. B. Donaldson (30')
Non-destructive evaluation
_______________________________________________________________________ ____
14:15 Poster presentation (60')
_______________________________________________________________________ ___
15:15 Poster session (60')
_______________________________________________________________________ ___
16:30 R. Cristiano - (30')
New aspects of tunnel junctions
as radiation detection
_______________________________________________________________________ ____
17:00 T. Peacock - ESA (30')
Optical photon detection
_______________________________________________________________________ ____
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17:30 R. Wördenweber (30')
New concepts for substrates
_______________________________________________________________________ ____
18:00 Discussion with and presentation
of substrate - industry (60')

RESEARCH POSITIONS
1) Research Network: "High CriticalCurrent Superconductors for Technical Applications"
(SUPERCURRENT)
With the formation of the research network SUPERCURRENT (start date planned for March 1st, 1998)
we invite applications from nationals of the European Union for
- 7 post-doctoral positions at the Universities of Vienna, Linz, Göttingen, Barcelona, Cambridge, Oxford,
and Delft
- 1 position for a graduate student at the University of Barcelona.
Interested persons holding a PhD (MSc) degree in physics or materials science, who should be
experienced in superconductivity and wish to participate in a research programme focused on micro- and
nano-structural aspects of high temperature superconducting materials as well as on advanced
characterisation techniques of their properties under high current / high field conditions, are encouraged
to contact the network co-ordinator for further information, preferably by e-mail or fax.
Prof. Dr.h.c. Harald W. Weber
Atominstitut der Österreichischen Universitäten
Schüttelstraße 115, A-1020 Wien
e-mail: weber@ati.ac.at
Homepage: http://www.ati.ac.at/lowtemp
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Fax: +43-1-7289220; Tel: +43-1-72701263

2) The University of Birmingham School of Metallurgy and Materials in Collaboration with
Oxford Instr. Plc: Research Fellowship in the Dvelopment of Superconducting Coated Tapes
Applications are invited for a post-doctoral research position to work on the fabrication and
characterisation of bi-axially textured YBCO films on metallic substrates. The post is supported by
funding from one of the leadintg international industrial companies involved in the development of
practical superconducting wires and tapes. The successful candidate will join an established
interdisciplinary research group at the University, but will benefit from close interaction with the
company both in the UK and US. The post will initially involve the commissioning of a facility for
producing the films on buffered metallic substrates by pulsed laser deposition. The textured metallic
tapes will be avaiable through the industrial company. Variations in the composition and architecture of
the buffer layers will be investigated. Microstructural characterisation of the processing at all stages will
form an important part of the project. This will be accomplished by XRD and SEM with the newly
commissioned OPAL attachment to provide spatial orientation distribution data. Correlation with
superconducting properies will be undertaken through the extensive electrical and magnetic
characterisation facilities avaiable at Birmingham. The overall aim is to optimise the superconducting
and mictrostructural properties of the tapes. provide attractive employment opportunities for the
successful candidate.
Subsequent research will be centred on evaluating alternative coating technologies wich may be faster
and more economical than PLD and wich are amenable to scaling up for the production of continuous
practical conductors. The appointment will be for three years initially with salary on the RA1A range up
to #21,894. The project forms part of a wider international cooperation with European and American
partners, and could provide attractive employment opportunities for the successful candidate.
For informal discussions concerning the research please contact either:
Dr. Stuart Abell (44-121-414-5168, j.s.abell@bham.ac.uk) or
Dr. Tim Button (44-121-414-5237, t.w.button@bham.ac.uk).
Candidates should have a PhD in materials science or related subject.

3) University of Twente
A large part of the UT-Low Temperatures group (http://www.el.utwente.nl/lt/lt_home.htm) is active on
large scale applications for superconductivity (http://130.89.75.87/hcsap.htm). The High Current
Superconductivity and Applications Group covers the fundamental study of technical HTc and LTc
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superconductors and the realization of new and state-of-the-art superconducting devices and magnet
systems. Commercial and unique in-house developed facilities are available to investigate and
characterize a wide variety of high current superconductors. Materials, conductor research and
technology development are focused on applications as magnets for particle accelerators (cyclotrons,
neutron spectroscopy, particle colliders), high fields (NMR), power transport and nuclear fusion
(NET,ITER).
A: A Phd position on Nb3Sn (4 years)
This position is for the development of advanced powder in Tube Nb3Sn superconductors for high
magnetic fields, in a collaborative program between the Shape Metal Innovation the University of
Twente and the Dutch Technology Foundation. The properties of Nb3Sn conductors will be further
optimized for a successful application in high field magnets. The research is focussed on the materials
aspects of the PIT Nb3Sn conductors; the role of ternary additions on Jc(B,T) and the strain sensitivity,
the optimization of (strands for) rutherford and cable in conduit cables for accelerators and fusion
magnets.
B: A Phd position on BSCCO (4 years)
The research program is on the determination of the role of grain-boundaries in bulk-BSCCO conductors.
The granularity of these conductors is an important limitation for the critical current in PIT BSCCO tape
conductors. The current transfer of these boundaries will be studied in polycrystalline material and in
model systems based on single-crystalline materials. In the experiments the emphasize is on the influence
of mechanical deformation on the transport properties in these model systems.
C: Post Doc positions (1-3 years)
In the group there are several good opportunities for (experienced) researchers in the field of applied
superconductivity for large-scale applications (HTS and LTS). Please contact us to inform about the
details.
For any further information contact:
dr. ir. Bennie ten Haken; (e-mail: B.tenHaken@tn.utwente.nl)dr. ir. Herman ten Kate; (e-mail:
H.H.J.tenKate@tn.utwente.nl)
University of Twente, LT/TN
P.O.Box 217, 7500 AE Enschede, The Netherlands
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Presentation of the SCENET nodes on the internet
A list of all SCENET nodes containing name and coordinates of the spokesperson of each node is already
available on our internet site. To facilitate further the exchange of information and the coordination of
the research activities, we are also preparing a node map providing a quick access to the homepage of
each laboratory. This map is already available on our internet page, since some nodes have already
prepared and sent us their homepages. We prefer the type of homepages containing:
i) an updated list of members of the research group, specifying function and e-mail address of each
member;
ii) experimental techniques and facilities available in the laboratory;
iii) the current activity in the field, mentioning the projects (if any) involved;
iv) a selected list of publications.
We propose that each node should prepare or modify its homepage following the above guidelines. The
easiest way to prepare such html document would be to use as a template the homepage of another node
by downloading it from the internet(see, for example, the homepages of Zaragoza, Göttingen or
Augsburg). You may then simply send us the web address on your server of your new html document.
This is the simplest way also to keep up-to-date your homepage. In alternative, you may directly send us
the html document or another type of document, such as word (please avoid the word 7 version) or text,
and we shall add this document on our server.
Please do not hesitate to contact us for any question or remark. We thank you in advance for your
collaboration,
SCENET

5th workshop of SCENET on "Fundamental Aspects of Superconductivity
for Applications"
Ravello, Italy, October 29-31, 1998
Program Committee:
A. M. Cucolo, Salerno (chairman)
A. Barone, Naples (co-chairmain)
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G. Deutscher, Tel Aviv
R. Flükiger, Genève
K. Fossheim, Trondeim
H. Freyhardt, Göttingen
C. Gough, Birmingham
P. Kes, Leiden
X. Obradors, Barcelona
B. Raveau, Caen
H. Weber, Wien
Coordinator:
Massimo Marezio, Parma
Scientic staff:
Andrea Gauzzi, Parma
Edmondo Gilioli, Parma
Antonello Andreone, Napoli
Carmine Attanasio, Salerno

The scientific program and general information is available on our internet page at:
"www.maspec.bo.cnr.it". Interested persons are asked to send the registration form (also available on our
internet page) before September 24th to:
SCENET, MASPEC-CNR, Via Chiavari 18/A, I-43100 Parma, Italy
Phone: ++39/521/29 30 09; Fax: ++39/521/29 29 32 , E-mail: scenet@maspec.bo.cnr.it
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internet: "www.maspec.bo.cnr.it"

Priority will be given to SCENET members, however a limited number of applications from nonmembers will be accepted.

Partial list of speakers:
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

E. Antipov
C. Berthier
I. Bozovic
G. W. Crabtree
G. Deutscher
O. Fischer
V. Hardy
P. Kes
K. Kishio
W. Y. Liang
J. Mannhart
P. Mueller
D. Pavuna
X. Obradors
A. Sudbo
R. Vaglio
A. Varlamov

Information Service Applied Superconductivity (ISAS)
The ISAS at the web site: "http://w3.infp.fzk.de:8080:extern/hoyline" is now availableas a link on the
SCENET web page. It includes an annual report on the status of applied superconductivity ("Status
Report '98") and a conference calendar. It will be soon supplemented by a newsletter ("Hotline Applied
Superconductivity"), focused on recent developments in this field.
The members of SCENET have access to ISAS. They should contact SCENET to obtain username and
password.

UPDATED LIST OF NODES OF SCENET
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(Members of the Steering Committee are in bold)
Academic Institutions
ATI
RUCA University
TU of Denmark
Tampere University of Technology
ISMRA-CRISMAT
Ecole Normale Supérieure
CNRS/CEA
CEA
University of Augsburg
Georg-August-Universität
University of Tübingen
Technische Universität
IFW
Friedrich-Schiller-Universität
Institüt für Schicht & Ionentechnik
PTB
FZK
Max-Planck-Institut
University of Wuppertal

City
Wien

Country

Spokesperson

Austria

H. Weber

Antwerp

Belgium

G. Van Tendeloo

Lyngby

Denmark

N. Pedersen

Tampere

Finland

J.T. Ericksson

Caen

France

B. Raveau

Paris

France

P. Monod

Grenoble

France

J.-C. Villégier

Saclay

France

P. Régnier

Augsburg

Germany

J. Mannhart

Göttingen

Germany

H.C. Freyhardt

Tübingen

Germany

R.P. Huebener

Garching

Germany

H. Kinder

Dresden

Germany

L. Schultz

Jena

Germany

P. Seidel

Jülich

Germany

A. Braginski

Braunschweig

Germany

J. Niemeyer

Karlsruhe

Germany

P. Komarek

Stuttgart

Germany

H. U. Habermeier

Wuppertal

Germany

J. Chaloupka
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University of Regensburg
University of Tel Aviv
University of Naples
INFM
IESS-CNR
MASPEC-CNR
University of Gröningen
Vrije Universiteit
University of Enschede
University of Leiden
NTNU
Universidade de Lisboa
CEEOP
Universidad de Zaragoza
CSIC-ICMAB
Chalmers University
University of Geneva
ETHZ
IRC
Imperial College

Regensburg

Germany

K. F. Renk

Tel Aviv

Israel

G. Deutscher

Naples

Italy

A. Barone/A. Andreone

Genoa

Italy

C. Rizzuto

Rome

Italy

S. Barbanera

Parma

Italy

M. Marezio/F. Licci

Gröningen

Netherlands A. Sawatzky

Amsterdam

Netherlands R. P. Griessen

Enschede

Netherlands H. Rogalla

Leiden

Netherlands P. Kes

Trondheim

Norway

K. Fossheim

Lisbon

Portugal

M. Godinho

Madrid

Spain

L. García-Tabarés

Zaragoza

Spain

L. Navarro

Bellaterra

Spain

X. Obradors

Göteborg

Sweden

T. Claeson

Geneva

Switzerland R. Flükiger

Zürich

Switzerland T. M. Rice

Cambridge

UK

W.Y. Liang

London

UK

D. Caplin
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University of Oxford

Oxford

UK

D. Dew-Hughes

University of Birmingham

Birmingham

UK

C. Gough

DERA

Malvern

UK

R.G. Humphreys

Industrial Institutions

City

Country

Spokesperson

Brondby

Denmark

T. Freltoft and P. Vase

Pori

Finland

J. Teuho

Marcoussis

France

P. F. Herrmann

Grenoble

France

J.-M. Barbut

Orsay

France

J.-P. Contour

Wuppertal

Germany

H. Piel

Frankfurt

Germany

J. Bock

Würzburg

Germany

M. Gehring

Erlangen

Germany

H.W. Neumüller

Hanau

Germany

H. Krauth

Naples

Italy

A. Matrone

Milan

Italy

L. Martini

NKT and NST
Outokumpu
Alcatel-Alsthom
Schneider Electric
Thomson-CSF
Cryoelectra
Hoechst AG
Preussag Noell
Siemens-AG
Vacuumschmelze
Ansaldo - CRIS
Enel (former CISE)
Europa Metalli S.p.A.
Fornaci di Barga Italy

R. Garré

Milan

Italy

P. Caracino

Enschede

Netherlands J. Lindenhovius

Pirelli-Cavi S.p.A.
Shape Metal Innov.
ANTEC S.A.
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Portugalete

Spain

R. Iturbe

Stockholm

Sweden

E. Wikborg

Poole

UK

R. Riddle

Wrexham

UK

L. Le Lay

Oxon

UK

I. McDougall

Ericsson Component AB
Merck
BICC Cables Ltd.
Oxford Instruments

Database of doctoral theses
SCENET wishes to favour employment of young and highly qualified people in Europe and to
preserve and enrich their cultural, scientific and technological background. For this purpose,
SCENET is preparing a database of the doctoral theses on superconductivity and related areas of
research that have been carried out in Europe since 1993. This database will be available on-line
on the SCENET internet site "www.maspec.bo.cnr.it". We encourage all European universities,
research centers and industries to provide us with new entries in our database. Organisations of
non-european countries which would like to share the above objectives in the Þeld of culture and
research are also invited to participate in this activity.
New entries should be sent by conventional mail as well as the preferred e-mail as an ASCII file to:
SCENET, MASPEC-CNR
Via Chiavari 18/A, I-43100 Parma, Italy
Phone: ++39/521/29 30 09; Fax: ++39/521/29 29 32
e-mail: scenet@maspec.bo.cnr.it
Every entry must contain the following data (in English):
i) Name, biographical data and coordinates of the graduate student;
ii) Title and abstract of thesis (one A4 page);
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iii) Organisation where the thesis was carried out;
iv) Year of doctoral degree.
Thank you in advance for your cooperation.
SCENET
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SCENET NEWSLETTER
SCENET, the European Network for Superconductivity
N5, January 1999
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THE NEW STRUCTURE OF SCENET
NEW ADDRESS OF SCENET
5th WORKSHOP OF SCENET: SCIENTIFIC PROGRAM
PRESENTATION OF SCENET NODES: NODE OF NAPLES-SALERNO
JOB OPPORTUNITIES/RESEARCH POSITIONS
1st SCHOOL ON MATERIALS AND APPLICATIONS OF SUPERCONDUCTIVITY
ESAS
1st CALL PROPOSALS: SCENET EXCHANGE VISITS
SCENET-POWER LIST OF NODES

THE NEW STRUCTURE OF SCENET
The present Newsletter has been published with two months delay, because of the establishment of
a second network, named "SCENET-Power", which brought about the re-structure of SCENET.
The second network has been created within the BRITE-EURAM Programme as a "Thematic
Network- Type 2". The new structure of SCENET has been discussed and approved during a joint
meeting of the two Steering Committees, held last October in Ravello (Italy). The compte-rendu of
this meeting is reported below. We need now the approval of Esprit.
Joint Meeting of the Steering Committees of SCENET and SCENET-Power, Ravello (Sa), Italy,
November 28-29, 1998
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Present: Prof. A. Barone, Prof. A.D. Caplin, Prof. T. Claeson, Dr. R. Compañó, Prof. J. Evetts, Prof R.
Flukiger, Dr. T. Freltoft, Prof. H. Freyhardt, Dr. P. Herrmann, Prof. P. Kes, Prof. P. Komarek, Prof. M.
Marezio (Chairman), Dr. H.-W. Neumüller, Prof. X. Obradors, Prof. B. Raveau, Prof. H. Rogalla, Dr. S.
Zannella.
Absent: Dr. J.-P. Contour, Prof. J.T. Eriksson, Prof. C. Gough, Dr. I. McDougall, Dr. P. Vase.
The Network of Excellence for Superconductivity, SCENET, is just 2 years old. In order to implement its
scientific goals, during this period, the network organized five thematic workshops. The network's goals
were to create links between academia and industry inside the EU and associate members and to identify
key technologies and profitable areas for collaborations bringing in the added value. The network also
accepted to fund 4 short exchange visits among nodes of the network itself. Other activities of the
network have been the three times a year publication of the newsletter which is available in hard cover
and on the World Wide Web. It is also partly financing the Information Service Applied
Superconductivity of the FZKarlsruhe for the publication of the quarterly Hotline Newsletter and
annually Status Report which are available on WWW to the nodes of SCENET.
The first workshop was organized in April 1997 at Kassel, Germany, in collaboration with the node
located at the University of Gottingen. The main scope of the workshop was to assess the
superconducting materials for power applications. The second workshop was organized in Barcelona,
Spain, in November 1997 in collaboration with the node located at the ICMAB-CSIC/Barcelona. The
program was about the power applications of superconductivity. The third workshop was organized in
Rome, Italy, in January 1998, in collaboration with the node located at the University of Birmingham.
The program was on the assessment of the superconducting materials for applications in electronics and
the various deposition processes. The forth workshop was organized in Enschede, The Netherlands, in
May 1998, in collaboration with the node located at the University of Twente. The program was on the
applications of superconductivity in electronics. The fifth and last workshop of the series was organized
in Ravello, Italy, in October 1998, in collaboration with the node located at the University of Naples. The
program was on the fundamental aspects of superconductivity for applications.
Beside these monographic workshops, a few other meetings were organized by SCENET, such as the
inaugural Steering Committee Meeting held in Parma in October 1996 and the public presentation of the
Network at the European Conference of Applied Superconductivity, EUCAS-1997. All these activities
have created an active community around the network. This should on one hand generate collaborations
and projects among the nodes and on the other it should produce the road map for each specific type of
application. The road map should indicate the way for the realization of competitive prototypes toward
the market at short, medium, and long term. This will be the task of the network during the next two
years.
During 1998 something extremely important has happened to SCENET, the program BRITE-EURAM
has accepted the proposal for the establishment of a Thematic Network type 2 on power applications of
superconductivity. This network started officially on Oct. 1st 1998 and will have the duration of 3 years.
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Since the acronym SCENET has become an asset in the scientific world, it was decided, to stress the
close relationship to the original network, to call this second one, SCENET-Power. The goals and tasks
of the latter are somewhat different from those of SCENET, mainly because SCENET-Power will benefit
from the activities carried out by SCENET during these past two years. Those of SCENET-Power have
been adapted for the writing of the road map in the sector of power applications. Special emphasis has
also been given to training of young researchers and to collaborations.
In order to discuss where we stand (the present situation), where do we want to go (the road map) and
how do we get there (the strategy plan), the SCENET-Power will organise five working groups: 1)
FCL's, 2) transmission cables, 3) magnets for MRI and mini SMES, 4) motors.
Since one of the prerequisites for the success of the applications of superconductivity is to have a
continuing development program on superconducting materials and materials processing, a fifth working
group will be established for continuously assessing the materials aspects of superconductivity. The five
Working Groups (WG) will be co-ordinated by Prof. X. Obradors, Dr. L. Gherardi, Dr. I. McDougall,
Prof. W. Gawalek, and Prof. J. Evetts, respectively. The WGs will have their own budget for organizing
very focused workshops during which there will be a continuing assessment of the present situation, the
road map and the strategy plan.
To support the training of young researchers the Thematic Network (TN) has allocated funds for 24 (12)
prolonged exchange visits of 6 months (1 year) for transfer of personnel among research groups
participating in the pilot projects of the WG. The main aim of the visits is to facilitate technological
transfers in both directions. Another program provided by the TN for the training of young researchers is
to organise 2 schools (in 1999 and 2000) on power applications of superconductivity and related
enabling science. These schools will be highly didactic and the teachers will be asked to give courses at
the level of a specialisation school for pre- and post-doc participants. The duration of each school will
be 2 weeks.
In order to avoid putting the electronics sector at a serious disadvantage with respect to power, the
Steering Committee decided to reform somewhat SCENET, that is its goals and activities, and to make it
symmetrical to SCENET-Power. First, the acronym was changed to SCENET-Electronics, which
indicates that it will only be concerned with the applications of superconductivity in electronics. After
two years of activity, during which an active community of industrial and academic groups has been put
together and the field of superconductivity fully assessed, SCENET splits into two closely-related
branches. It should be pointed out that this has been possible because the financial situation of SCENET
is in good shape.
The original budget of SCENET was 1 million ECU for 3 years. The cost statements for the three years
are: 1st year: 195403, 2nd: 261460, 3rd: 169795 (including the total labour and overhead for the entire
3rd year, the cost of the hotline reports and an estimate of that of the Ravello workshop), the total being
626658 ECU.
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The remaining fund of about 374000 ECU would allow us to ask the Commission to grant SCENET one
additional year of activity with the following provisional budget for two years, Oct. 1998-Oct. 2000:
5 working Groups 200000
Prolonged visits (10/6 months or 5/1 year) 90000
One workshop 45000
One steering Committee meeting 20000
6 newsletters 7500
Hotline report one year/half cost 7500
Travel management 4000
Total (ECU) 374000
New steering committee. There has also been a reshuffle at the level of the SC. Overlap between the
two committees was eliminated and the membership was decided according to the specific expertise.
The SC of SCENET-Electronics includes:
A. Barone University of Naples "Federico II", Naples, Italy
T. Claeson Chalmers Univ. of Technology, Goteborg, Sweden
J.-P. Contour Thomson-CSF/CNRS, Orsay, France
T. Freltoft NKT Research Center, Brøndby, Denmark
C. Gough University of Birmingham, Birmingham, UK
M. Marezio (chairman) MASPEC-CNR, Parma, Italy
P. Kes University of Leiden, Leiden, The Netherlands
H. Rogalla University of Twente, Enschede, The Netherlands
A representative of the European Commission.
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While that of SCENET-Power includes:
A.D. Caplin Imperial College, London, UK
J.T. Eriksson Tampere U. of Technology, Tampere, Finland
J. Evetts University of Cambridge, UK
R. Flükiger University of Geneva, Geneva, Switzerland
H. Freyhardt University of Göttingen, Göttingen, Germany
P. Herrmann Alcatel Recherche, Marcoussis, France
P. Komarek Forschungszentrum Karlsruhe GmbH, Karlsruhe, Germany
M. Marezio (chairman) MASPEC-CNR, Parma, Italy
I. McDougall Oxford Instruments, Oxford, UK
H.-W. Neumüller Siemens AG, Erlangen, Germany
X. Obradors CSIC, Bellaterra, Spain
B. Raveau University of Caen, Caen, France
P. Vase NST A/S, Brøndby, Denmark
S. Zannella Edison SpA, Milan, Italy
A representative of the European Commission.
Although from the administrative point of view there are two, the Steering Committees plan to act as one
and hold joint meetings as in Ravello.
Working groups. The SC decided then on the areas of potential applications of superconductivity for
the five Working Groups of SCENET-Electronics. The co-ordinators were also suggested:
1st WG Digital applications (RSFQ-devices, H. Rogalla
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2nd Analog applications (SQUIDs), T. Freltoft
3rd Sensors and detectors, R. Cristiano
4th Passive devices and filters, J.-C. Mage
5th Thin films, H. Kinder
Exchange visits. The rules governing the exchange visits and the selection criteria for the awards were
set for both networks.
Objectives
1)- to create transnational links: exchange of personnel from one member state to another member state
(thus, not within one country).
2)- to create links between industry and academia: from industry to academia* and vice versa.
3)- reserved mainly to young researchers; age limit: PhD (or equivalent experience)+3 years. It does not
apply to the exchange from industry to academia.
Applications should contain:
1)- Work plan for the requested period
2)- CV of the applicant
3)- Acceptance letter of the host institution
4)- Requested fund
5)- Starting date
6)- Name of two references
Selection criteria
1)- Applications must arrive before a deadline
2)- The criteria under objectives indicate a guideline of priorities
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3)- Quality of proposed work
4)- Importance and impact of collaboration
5)- Academic records and experience of the applicant
Operational Procedures
1)- Announcement in SCENET Newsletter and WEB page
2)- Deadline set at least 8 weeks after the publication of the Newsletter
3)- Anonymous evaluation led by the Co-ordinator +2 experts in the field
4)- Response within 3/4 weeks
At the end, the SC suggested unanimously that the award of an exchange visit could be made without the
fulfillement of all the objectives and selection criteria cited above.
Massimo Marezio, Coordinator of SCENET

NEW ADDRESS OF SCENET
The MASPEC - CNR Institute, where SCENET is located, has moved to a new building in the University
Campus. Please note our new address and telephone numbers:
SCENET, MASPEC - CNR
Parco Area delle Scienze, I - 43100 Parma, Italy
Phone: ++39/0521/251728
Fax:++39/0521/254352
e-mail: scenet@maspec.bo.cnr.it
internet: "www.maspec.bo.cnr.it"
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5th SCENET workshop on:
FUNDAMENTAL ASPECTS OF
SUPERCONDUCTIVITY
FOR APPLICATIONS
Ravello (Salerno), Italy, Villa Rufolo, October 29-31, 1998

SCIENTIFIC PROGRAM
Thursday, 29th
________________________________________________________________________
15:45 M. Marezio and A. M. Cucolo (15')
Welcome
________________________________________________________________________
16:00 G. Deutscher,Tel Aviv (45')
Learning to use the high-Tc cuprates
________________________________________________________________________
16:45 V. Moshchalkov, Leuven (45')
Scaling of the normal properties of cuprates: open questions and perspectives
________________________________________________________________________
18:00 E. V. Antipov, Moscow (30')
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Novel approaches for the synthesis
of new superconductors
________________________________________________________________________
Friday, 30th
________________________________________________________________________
8:45 K. Kishio, Tokyo (45')
How to control anisotropy
in layered superconductors?
________________________________________________________________________
9:30 R. Vaglio, Naples (30')
New aspects of superconductivity
in transition metal borocarbides
________________________________________________________________________
10:00 X. Obradors, Bellaterra (30')
New opportunities for optimising
high critical current cuprate superconductors
___________________________________________________
11:00 P. Müller, Erlangen (30')
Questions and answers on the c-axis coupling
in cuprates
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________________________________________________________________________
11:30 J. Mannhart, Augsburg (30')
Interface properties of cuprates and
their relevance to applications
________________________________________________________________________
12:00 Short contributed papers (30')
H.-U. Habermeier, Stuttgart (15')
J. Demsar, Ljubljana (15')
________________________________________________________________________
14:30 Poster presentation (60')
________________________________________________________________________
15:30 Poster session (60')
________________________________________________________________________
17:00 R. P. Griessen, Amsterdam (30')
What can one do with vortices
in thin High-Tc films?
________________________________________________________________________
17:30 P. H. Kes, Leiden (30')
How much room is there to enhance jc in cuprates?
________________________________________________________________________
18:00 V. Hardy, Caen (30')
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Vortex pinning by columnar defects:
recent developments and perspectives
________________________________________________________________________
Saturday, 31st
________________________________________________________________________
8:45 G.-W. Crabtree, Argonne (45')
High performance superconducting materials: challenges and opportunities
________________________________________________________________________
9:30 j. Fischer, Geneva (30')
Open questions on tunneling spectroscopy
in cuprates
________________________________________________________________________
10:00 A. Bianconi, Grenoble (30')
Charge and lattice fluctuations: the superlattice
of quantum stripes
________________________________________________________________________
11:00 D. Pavuna, Lausanne (30')
In-situ studies of the electronic properties
of layered oxides: the role of disorder
________________________________________________________________________
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11:30 A. A. Varlamov, Florence (30')
Density of states fluctuations in the normal state of high-Tc superconductors
________________________________________________________________________
12:00 A. Sudbø, Trondheim (30')
A novel phase-transition in extreme type-II superconductors
________________________________________________________________________
15:00 D. Esteve, Saclay (30')
Single Cooper pair electronics
________________________________________________________________________
15:30 P. Silvestrini, Naples (30')
Macroscopic quantum phenomena in
Josephson Junctions
________________________________________________________________________
16:30 T. M. Rice, Zurich
Conclusions I (30')
________________________________________________________________________
17:00 W. Y. Liang, Cambridge
Conclusions II (30')
________________________________________________________________________

PRESENTATION OF SCENET NODES
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In this issue, we present a second large node of SCENET, which is formed by several distinct Institutions
and Laboratories. The first of such nodes presented in the last issue was that of Karlsruhe. We present
here the node of Naples - Salerno.

NODE OF NAPLES - SALERNO
1) NODE OF NAPLES-SALERNO: UNIVERSITY OF
NAPLES "FEDERICO II"
The Naples team at the University of Naples "Federico II" (Dept. Scienze Fisiche) and I.N.F.M.
(Istituto Nazionale di Fisica della Materia, National Institute for the Condensed Matter Physics)
coordinate different groups (for a total of about 20 staff and post-doc researchers and 5 PhD
students) involved in activities in the field of superconductivity, ranging from materials science to
devices for electronic applications.
Useful net links:
http://www.phys.uniroma1.it/DOCS/SUPERETE/uor.html; http://www.ing.unina2.it/ing/dii/index.html
Main research fields are:
1) Physics and applications of HTS active devices
The interest of the group is mainly focused on aspects of materials science and on the physics and
applications of HTS devices.High quality YBCO films are routinely deposited on substrates with
different crystallographic orientations and on various buffer layers. The structural characterization is
mainly devoted to the study of growth properties and defects, and to the observation of artificial grain
boundaries making use of X-ray diffraction and Transmission Electron Microscopy. Fundamental issues
on the nature of superconductivity in these materials and on the main transport mechanisms of HTS
devices are investigated through the study of the Josephson effect, single particle tunneling in YBCO
grain boundary junctions and normal metal-superconductor heterostructures. SQUIDs and three terminal
devices based on the field effect, vortex flux flow and non-equilibrium effects represent the main object
of the applied research. The study of HTS Josephson junctions and devices has to be framed within a
three years project supported by I.N.F.M. The group operates also at the Dept. Ingegneria
dell'Informazione of the Second University of Naples.
e-mail contact addresses:
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- scotti@axpna1.na.infn.it
- tafuri@axpna1.na.infn.it
2) Microwave properties of superconductors. Synthesis of innovative superconducting materials.
The microwave activity is broadly divided into two main areas:
- measurements of the electrodynamic response of HTS and LTS films. The temperature, frequency and
field dependence of the surface impedance is investigated, in order to study the nature and the properties
of the superconducting state.
- development of innovative passive microwave components (filters and duplexers, mainly) based on
HTS (YBCO 123 and TBCCO 2212) thin films for telecommunication applications. A three years project
supported by the European Community through I.N.F.M. is aimed at realizing a superconducting frontend receiver to be installed in a base station for mobile phone systems. The receiver is based on a bandpass filter obtained with YBCO superconducting thin films and on a very low noise cryogenic amplifier.
A field trial on an OMNITEL ITALIA receiver installation is scheduled for the beginning of year 2000.
The group is also involved in the preparation and chiaracterization of innovative superconducting
materials in thin film form. In the last two years different borocarbides films were synthesized and
characterized. The investigations were aimed at the understanding of the nature of superconductivity and
the interplay with magnetism. In this context a low temperature STM has been recently set up for
tunneling spectroscopy and vortex imaging.
e-mail contact addresses:
- vaglio@axpna1.na.infn.it
- andreone@unina.it
3) Development of superconducting tunnel devices. Non destructive evaluation of materials using
SQUIDs
The Josephson effect is investigated in order to achieve a deep physical knowledge of the
superconductive state and to develop applications in superconducting electronics. Josephson tunnel
junctions, in single and array configuration, are also considered to study the non-equilibrium relaxation
processes in non-stationary superconducting states. Non stationary states can be obtained either by
exposure of the junctions to X-ray sources or by charge injection in stacked double junction three
terminal devices.
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Another activity of the group is devoted to eddy current nondestructive analysis by superconductive
devices. This project, supported by the European Community through I.N.F.M., started three years ago
and was seen from the start as a joint effort with both academic and industrial components. In this
framework a prototype was built for the detection of fatigue cracks, flaws, corrosion etc., stress in
structures such as those commonly encountered in the aircraft industry, using HTc SQUIDs.
Since one of the potential field of applications for this emerging technique is in the detection of defects
which results from the machining process or aging of airframes, this research is also focused on a
comparative analysis between measurements taken by SQUIDs and by traditional techniques such as
inductive coils and fluxgates commercially used in these fields.
e-mail contact addresses:
- barone@axpna1.na.infn.it
- peluso@axpna1.na.infn.it
- pepe@axpna1.na.infn.it

2) NODE OF NAPLES-SALERNO: CNRINSTITUTE OF CYBERNETICS
(CNR-IC) Arco Felice, Naples
The Institute of Cybernetics of the Italian National Research Council (CNR) has 36 staff researchers and
covers the fields of Physics, Information Sciences and Biology.
Since 1968 the research activity of the Cybernetics Institute has dealt with Weak Superconductivity and
is oriented towards `Fundamental and Applied Superconductivity'. Presently, 9 staff researchers, 4
contract researchers, 2 guest researchers, 1 fellowship and various students are involved.
From the point of view of applications, the CNR-IC covers the following major research areas of
Superconductive Electronics: SQUID magnetometers, superconducting tunnel junctions radiation
detectors, special superconducting devices for macroscopic quantum tunnelling and coherence
experiments. All these devices aim towards the development of complete systems as, for instance,
superconducting x-ray spectrometers, multichannel biomagnetic equipment, superconducting
magnetometers for geophysical prospecting, magnetic microscopy, superconducting devices for quantum
computing.
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The research activity deals with more fundamental research areas, device physics and mathematical
modelling. This all takes place in close feedback between fundamental and applied research and
technology development.
The investigated fundamental physical phenomena include the study of transport and noise properties in
both high-Tc grain boundary junctions and low-Tc tunnel junctions, macroscopic quantum phenomena,
nonequilibrium effects in superconductors and vortex dynamics.
The realization of single junctions and superconducting electronic devices goes through the development
and improvement of thin film technologies. This material science approach includes the study of growth
mechanisms of perovskites, and the fabrication of complex planar multilayer structures based on both
low- and high-Tc superconductors down to the sub-micron size.
At the Institute, a complete laboratory for fabrication of superconducting devices based on Josephson
junctions is available. It includes various deposition systems for both low and high Tc films, dry etching
systems, UV and DUV photolithography facilities, mask maker pattern generator, and micro-Raman
analysis. This allows all the fabrication steps for the realization of multilayered superconducting devices,
as high quality low-Tc Josephson junctions and arrays, low-Tc and high-Tc SQUIDs and magnetometers,
and superconducting films for RF passive devices.
Facilities for cryogenic measurements down to 10 mK in shielded environments are also available. This
allows the electrical and magnetic characterization of the superconducting devices as well as the
possibility of performing focused experiments on various aspects, as for instance:
- SQUID characterization and noise performance measurements;
- In situ NDE measurements on metallic and biological samples;
- Measurements of superconducting devices under electromagnetic and nuclear radiation;
- Low noise measurements for quantum experiments.

3) NODE OF NAPLES-SALERNO: UNIVERSITY OF
SALERNO
Professor G. Costabile works on the fabrication of arrays and stacks of long Josephson junctions based
on Nb to investigate the fluxon generation and propagation in such systems, with special regard to the
mutual phase-locking of the flux quanta in such systems, which are investigated experimentally,
analytically and numerically. Moreover numerical and analytical studies of small Josephson junction
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arrays and surface impedance measurements of Nb and YBCO films in the range 1-12 GHz are
performed.
Dr. L. Maritato and Dr. C. Attanasio work on the fabrication of multilayers of superconducting materials.
In particular by using a Molecular Beam Epitaxy deposition system Y1Ba2Cu3O7/SrTiO3,
Bi2Sr2Cu1Ox/CaCuO2 and Bi2Sr2Cu1Ox/SrCuO2 multilayers are realised while superconducting (Nb)spin glass (CuMn) trilayers and multilayers are fabricated by sputtering. Transport measurements are
performed for studying vortex dynamics in these samples. In particular for superconducting-spin glass
systems is analysed the effect of the reduced dimensionality on different physical properties such as
critical temperature, critical magnetic fields and pinning forces.
Professor A.M. Cucolo is working on the fabrication of HTS thin films realised by a high oxygen
pressure dc sputtering technique. In particular YBa2Cu3O7/PrBa2Cu3O7 heterostructures on (100)
SrTiO3 substrates and double side YBa2Cu3O7 films on (100) LaAlO3 substrates. are realised.
Tunneling spectroscopy is used to investigate the density of the states of different HTS systems. In
particular the conductance characteristics of c-axis oriented YBa2Cu3O7/PrBa2Cu3O7/YBa2Cu3O7 and
Bi2Sr2CaCu2O8/Bi2Sr2YCaCu2O8/Bi2Sr2CaCu2O8planar junctions is studied. Break junctions are
also realised both by YBa2Cu3O7 thin films and La2-xSrxCuO4 single crystals to approach directional
tunneling along the ab planes.
The research group formed by Drs. R. Di Leo, P. Romano, A. Nigro and B. Savo has gained scientific
experience in the fields of tunnel spectroscopy in superconducting devices and of analysis of low
frequency fluctuation phenomena in solid state materials and devices. The group is now working on a
research project whose objectives are both the DC sputtering fabrication of superconducting NdBaCuO
and SmBaCuO thin films and their characterisation by X-ray microscopy, SEM, EDS, transport
measurements and also by Vibrating Sample Magnetometry (VSM) and AC magnetic susceptibility
measurements.
Professor S. Pace is involved in the study of High Temperature Superconductors considering both the
fabrication and the characterisation processes of Melt Textured samples. YBaCuO is fabricated by using
the Horizontal Bridgman Technique and SmBaCuO and NdBaCuO are also produced in order to obtain
bulk homogeneous samples with high critical current density. The samples are characterised both from
the structural point of view and by measuring their magneticproperties by using the AC susceptibility
technique in the low field regime (1-100 Gauss), and by using a Vibrating Sample Magnetometer (VSM)
able to reach DC magnetic fields as high as 16 Tesla. From the magnetic measurements the critical
current density is extracted, as well as the information about the critical temperature, the homogeneity of
samples, the AC losses and so on. The magnetic measurements are also used tostudy the dynamic
behaviour of the flux lines lattice. Prof. Pace is also involved in the analytical and numerical study of
Josephson Junction networks with different dimensionality.
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4) NODE OF NAPLES-SALERNO: ANSALDO - CRIS
via Nuova delle Brecce n. 260; I - 80147 Napoli - Italy
tel. +39 081 2432808; fax + 39 081 2432840;
E-mail : matrone@cr.ansaldo.it

Presentation
CRIS - "Consorzio Ricerche Innovative per il Sud" is a research division of the ANSALDO group
located in Naples. Since 1992, the Superconductivity Team performs R&D activities on the following
topics:
●
●
●

- High field laboratory magnets;
- High homogeneity magnets for MRS (Magnetic Resonance Spectroscopy);
- Power applications of High Tc superconductors

The manufacturing of superconducting magnets for general laboratory applications and MRS has been
recently started. Customers may contact CRIS to ask for a quotation (E-mail : matrone@cr.ansaldo.it).
Main Capabilities
DESIGN AND MANUFACTURING OF SUPERCONDUCTING MAGNETS
●
●
●
●
●
●
●
●

- Magnetic and structural design;
- Quench protection;
- Winding of NbTi and Nb3Sn solenoids;
- Vacuum impregnation with epoxy resin;
- Heat treatment of Nb3Sn coils;
- Design and manufacturing of "Cryoshim"
- Cryogenic test of superconducting magnets;
- Magnetic field mapping of MRS magnets.

CRYOGENIC SYSTEMS
●
●
●
●

- Low losses cryostats for MRS;
- Cryocooler assisted cryostats;
- HTS current leads;
- Cryogen free magnets;
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●

- Cooling of HTS filters;
- Cooling of HTS SQUIDs.

JOB OPPORTUNITIES/RESEARCH POSITIONS
1) TMR RESEARCH NETWORKS : 2 POST-DOCTORAL POSITIONS
With the formation of the research network SUPERCURRENT within the framework of the Training and
Mobility Programme of the European Union, we invite applications from nationals of the European
Union for two post-doctoral position at the:
i) Atomic Institute of the Austrian Universities, Vienna (Austria);
ii) University of Oxford, Magnet Group, Clarendon Laboratory.
The positions are immediately available.
Interested persons holding a PhD degree in physics or materials science, having experience in
superconductivity and who wish to participate in a research programme focused on micro- and nanostructural aspects of high temperature superconducting materials as well as on advanced characterisation
techniques of their properties under high current / high field conditions, are encouraged to submit their
CV and list of publications as well as two references to the network co-ordinator or the scientist in charge
at Oxford.
Prof. Dr. Dr.h.c. Harald W. Weber
Atominstitut der Österreichischen Universitäten
Stadionallee 2, A-1020 Wien, Austria
e-mail: weber@ati.ac.at
Homepage: http://www.ati.ac.at/lowtemp
Supercurrent Homepage: http://www.ati.ac.at/supercurrent
Fax: +43-1-588 01 - 14199
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Tel: +43-1-588 01 - 14140 (Secretary: - 14101).
Mr. Harry Jones
Magnet Group, Clarendon Laboratory, Oxford OX 1 3PU, UK
e-mail: h.jones1@phyiscis.ox.ac.uk
Tel: +44-1865-272326
Fax: +44-1865-272400

2) RESEARCH POSITIONS IN THIN FILM SCIENCE, SURFACE SCIENCE, AND DEVICE
PHYSICS
Oxxel GmbH is a new company instituted on campus of the University of Bremen, Germany, with the
mission to advance atomic-layer engineering of complex oxides (including cuprate superconductors) as
the platform technology for future oxide cryo-electronics. The research team will be led by Dr. Ivan
Bozovic, one of the pioneers in the field.
Oxxel is announcing several immediate openings in the following areas.
(a) Thin-film and heterostructure growth by ALL-MBE: developing and operating the MBE deposition
system; monitoring growth by RHEED; characterizing the crystalline structure and morphology by XRD,
AFM, SEM, TEM, etc.
(b) Film surface study by STM (cryogenic to high-temperature), ARUPS, HREELS, XRF, etc.
(c) Device and circuit design, lithographic mask design, device fabrica-tion, low-temperature electrical
and magnetic measurements.
An ideal candidate will hold a recent Ph.D. from a top school, in either Physics, Applied Physics,
Materials Science, or Electrical Engineering. Relevant experience is expected, but apparent potential to
reach and tran-scend the current technological frontiers is more important.
In Oxxel, you will operate unrivaled equipment and create new materials and novel devices, thus having
a chance to make headlines. You will work in a free academic environment yet receive industrial wages
and have the opportunity to grow with the company. You will communicate in English; fluency in
German is not required.
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Candidates should send CV and other relevant material to:
Oxxel GmbH
Technologiepark Universitaet, Fahrenheitstr. 9
Bremen D-28359, GERMANY
Phone: 49-421-20 46 63 10, Fax: 49-421-20 46 63 50
E-mail: info@oxxel.de

3) ALCATEL: Open Position at the Corporate Research Center
based at Marcoussis near Paris in France
Key words: Superconductors, Bi-2223, Powder In Tube, Research, Chemistry, Material Science
Context: Alcatel is involved in the development and pre-industrialisation of Powder In Tube (PIT) Bi2212 and Bi-2223 conductors. The research team is based in the Alcatel corporate research center at
Marcoussis. The candidate, with a PhD degree or equivalent, will work on PIT Bi-2223 conductors and
will strengthen the interdisciplinary research team.
Description of the position: The candidate will be involved in the optimization of PIT conductors. The
achievement of very high engineering current densities both by improvement of the critical current
density of the superconducting filaments and by improvement of the superconducting fill factor will be in
the center of his/her activity. He/she will develop advanced conductor designs improving: ac-loss
behaviour and stress sensitivity of the conductors using sulver alloy Sheath material.
Application: send your written application to Mrs Y. Pellissier Alcatel, Route de Nozay, 91460
Marcoussis, France; Phone: +33 1 69631025, Fax: +33 1 69631563, e-mail:
Yolande.Pellissier@aar.alcatel-alsthom.fr

4) UNIVERSITY OF SOUTHAMPTON
POSTDOCTORAL FELLOWSHIP - JOSEPHSON JUNCTION CIRCUITS
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Applications are invited for a postdoctoral fellowship to work on a project to fabricate thin-film
Josephson-junction structures. This post is funded by the University of Southampton as part of an
initiative on quantum electronics and optoelectronic devices. This initiative is based on the expertise in
confined structures (e.g. quantum dots) and superconductivity in the Department of Physics and
Astronomy and the facilities for sub-micron scale fabrication (incl. UV and e-beam lithography) in the
Southampton Microfabrication Centre. This centre is part of the Electronics and Computer Science
Department and ranks as one of the top laboratories of its kind in the United Kingdom. The Electronics
Department received the maximum 5* rating in the recent Research Assessment Exercise.
Candidates will be expected to have obtained a PhD and have experience in fabricating metallic thin-film
structures, junction devices or in a closely related subject. This post is initially available for two years but
there are almost certainly opportunities for extension. If successful, this project may lead to the creation
of a tenured academic position. Initial salary in the range of Stg 15,735 - Stg 21,815 according to age and
experience. For applications (CV and the names and addresses of two referees) or further information
contact Dr Peter de Groot.
Dr P.A.J. de Groot
Department of Physics and Astronomy,
University of Southampton Highfield
Southampton SO17 1BJ, United Kingdom
Tel.: +44 (0)1703 592110, Fax: +44 (0)1703 593910
E-mail: pajdeg@phys.soton.ac.uk

1st ANNOUNCEMENT
1st SCENET SCHOOL ON MATERIALS AND APPLICATIONS OF
SUPERCONDUCTIVITY
Conference Centre "Il Ciocco", Castelvecchio Pascoli (Lucca - Tuscany), Italy, 22 August - 3 September
1999
The School will be highly didactical ; it is intended for ca 60 students who are finishing their
undergraduate studies or beginning a PhD. Teachers will give the lectures and follow the students in
solving selected problems on fundamentals and applications of superconductivity. A few seminars on
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specialised topics will be given as well.
One or two visits to industries producing superconducting materials and systems based on
superconducting materials are planned.
Interested persons should send an application letter, a CV and a letter of presentation of their advisor to
SCENET. Admission to the School will be decided by the Steering Committee of SCENET within one
month after the closing date for application, April 30th, 1999.

ESAS: the European Society
for Applied Superconductivity
In April 1998 a SCENET workshop took place at the University of Twente, the Netherlands focusing on
Superconducting Electronics. During one of the breaks a discussion started with some colleagues on the
long-time future of the Applied Superconductivity in Europe, the future of SCENET and the lack of a
base-organization in this field located between the European Materials Research Society and the
European Physical Society. The ad-hoc idea came up to establish a European Society of Applied
Superconductivity as an independent member organization forming a base to the different activities
taking place in Applied Superconductivity in Europe. In the following months I discussed this first vague
idea with a number of colleagues in Europe via telephone and e-mail. The response was overwhelming:
the idea quickly took up momentum and it seemed that nearly everybody I talked to welcomed this
activity and lots of suggestions were made. The first suggestion for a name of this society was EASS
(European Applied Superconductivity Society), but within a short time an overwhelming majority
suggested ESAS (European Society of Applied Superconductivity).
In the summer of 1998 the activity was already so advanced that a foundation meeting was immanent: it
could either take place during the ASC in Desert Springs end of September or in a European place
beginning of September. The majority voted for Frankfurt and so the foundation meeting took place on
September 4th, 1998, in Frankfurt in the Airport Center. In a very stimulating and positive discussion the
basic ideas for the aim and the realization of the ESAS were formulated and the participants signed a
foundation document. The results in short:
The ESAS should be a member society with a democratically elected board, open for all people involved
in Applied Superconductivity, independent of their citizenship. The ESAS should represent the Applied
Superconductivity Research in Europe, and here Europe is meant in its geographical boarders thus
including the Eastern European Countries. Its aims are to support the advancement of Applied
Superconductivity, to represent Applied Superconductivity in social, scientific, political, and industrial
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forums and to stimulate the communication within the Applied Superconductivity community. The
EUropean Conference on Applied Superconductivity (EUCAS) taking place every second year will be
the scientific forum and output for the ESAS. In the year in between the EUCAS, topical sessions should
be organised in conjunction with existing conferences such as the EMRS-meeting in Strasbourg or
meetings of the EPS.
SCENET and CONECTUS are also active in a part of the specified areas: SCENET as a European
Community Network for Superconductivity with research organisations being member and CONECTUS
as a European Network of Companies involved in Superconductivity.
This overlap is very welcome: SCENET is a perfect link to the European Community and CONECTUS
to the relevant European industries. In order to make use of this overlap with all its positive components,
it was decided that SCENET and CONECTUS should permanently be represented each by one member
in the board of ESAS. The board should consist of 15 persons elected by the members of ESAS during
the EUCAS conferences. The board itself should elect out of its members a president, a vice president
and a secretary. The first election will take place at the EUCAS'99 in Barcelona in September 1999.
In the meantime an intermediate steering committee was established representing the different regions
and societies involved in ESAS. This steering committee should give form to the ESAS in its first year
and prepare the election at the EUCAS'99. The alphabetically ordered list of members is:
Prof. Gordon B. Donaldson, (University of Strathclyde, Glasgow) as representative for national
organizations (e.g. IOP).
Dr. Juan Farré, (NST, Nordic Superconductor Technologies) as representative of CONECTUS.
Prof. H.-U. Habermeier, (MPI für Festkörperforschung, Stuttgart) as representative for the EMRS.
Prof. Massimo Marezio, (MASPEC - CNR, Parma) as representative for SCENET.
Prof. Xavier Obradors, (Institut de Ciencia de Materials) as representative for the EUCAS'99.
Prof. Vladimir Pan, (Institute for Metal Physics, Kiev) as representative for Eastern Europe.
Prof. Horst Rogalla, (University of Twente, Enschede) as president of the ESAS.
Since the foundation meeting in Frankfurt, a second meeting with quite a number of attendees was held
during the ASC in Desert Springs, where I presented the current status of the ESAS. In this meeting,
especially the relation between ESAS, ASC and EUCAS was discussed and suggestions for the funding
were made. From the British colleagues the wish for a flat and non-bureaucratic organisation came
forward, which perfectly met the opinion of the majority at the Frankfurt meeting.
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Since then, organizational steps have been taken to establish the ESAS as a legal society and to set-up a
world wide web page: please visit the domain www.esas.org. You will find there more details on the
Frankfurt and Desert Spring meetings and news on current activities in the ESAS. We will use this
facility to discuss the further progress in ESAS and make it public. You can reach ESAS by the e-mail
address office@esas.org. All contributions to the development of ESAS are very welcome!
Horst Rogalla, University of Twente

1st CALL FOR PROPOSALS:
SCENET EXCHANGE VISITS
The two SCENET-Power and SCENET-Electronics networks will fund respectively 8 6-months (or 4 1year) and 6 6-months (or 3 1-year) exchange visits of young scientists working in the field of
applications of superconductivity. The rules governing these visits and the selection criteria for the
awards were set for both networks during the Ravello Steering Committee meeting.
Objectives: 1)- to create transnational links: exchange of personnel from one member state to another
member state (thus, not within one country); 2)- to create links between industry and academia:
preferrably from academia to industry; 3)- reserved mainly to young researchers; age limit: PhD (or
equivalent experience) + 3 years. This rule does not apply to the exchange from industry to academia.
Applications should contain: 1)- Work plan for the requested period; 2)- CV of the applicant; 3)Acceptance letter of the host institution; 4)- Requested fund; 5)- Starting date; 6)- Name of two
references.
Applications should be sent to SCENET, MASPEC - CNR, Parco Area delle Scienze, I - 43100 Parma,
Italy, scenet@maspec.bo.cnr.it, before March 31st, 1999.

SCENET-POWER - list of nodes
Academic Institutions

City

State

Spokesperson

ATI
SUPRAS

Wien
Liège

Austria
Belgium

H. Weber
M. Ausloos
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CVM
Gent
Belgium
J. Denul
University of Denmark
Lyngby
Denmark
O. Tønnesen
Tampere University of Technology Tampere
Finland
J. -T. Eriksson
ISMRA-CRISMAT
Caen
France
B. Raveau
CEA
Saclay
France
P. Régnier
CNRS-LEPES
Grenoble
France
J.-L. Tholence
Georg-August-Universität
Göttingen
Germany
H.C. Freyhardt
Technische Universität
Garching
Germany
H. Kinder
IFW
Dresden
Germany
L. Schultz
FZK
Karlsruhe
Germany
P. Komarek
IPHT
Jena
Germany
W. Gawalek
University of Braunschweig
Braunschweig
Germany
H. Weh
University of Tel-Aviv
Tel Aviv
Israel
G. Deutscher
University of Naples
Naples
Italy
A. Andreone
University of Genova
Genova
Italy
G. Grasso
MASPEC - CNR
Parma
Italy
F. Licci
ENEA
Frascati (Rome) Italy
M. Spadoni
University of Twente
Enschede
The Netherlands H. Rogalla
NTNU
Trondheim
Norway
K. Fossheim
CIEMAT/CEDEX
Madrid
Spain
L. García-Tabarés
Universidad de Zaragoza
Zaragoza
Spain
L. Navarro
CSIC-ICMAB
Bellaterra
Spain
X. Obradors
University of Santiago
Santiago
Spain
F. Vidal
Chalmers University
Goteborg
Sweden
T. Claeson
University of Geneva
Geneva
Switzerland
R. Flükiger
EPFL/PSI
Lausanne/Villigen Switzerland
G. Vecsey
University of Southampton
Southampton
UK
C. Beduz
Imperial College
London
UK
D. Caplin
IRC
Cambridge
UK
A. Campbell
University of Oxford
Oxford
UK
D. Dew-Hughes
University of Birmingham
Birmingham
UK
C. Gough
Industrial Institutions

City

Country

Spokesperson

Alcatel-Alsthom
Schneider Electric
EDF-GDF
NST
Aventis

Marcoussis
Grenoble
Clamart (Paris)
Brøndby
Frankfurt

France
France
France
Denmark
Germany

P. F. Herrman
J.M. Barbut
P. Manuel
P. Vase
J. Bock
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SuraTech-Innovent
Siemens-AG
Cryoelectra GmbH
Vacuumschmelze
Ansaldo - CRIS
Enel (former CISE)
Europa-Metalli
Pirelli Cavi S.p.A.
Edison S.p.A.
Red Eléctrica de España
ANTEC S.A.
BICC CABLES ltd
Oxford Instruments

Jena
Erlangen
Wuppertal
Hanau
Naples
Milan
Fornaci di Barga
Milan
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PRESENTATION OF
SCENET NODES
In this issue of our newsletter, we continue presenting
those nodes of the SCENET network, which are made
up of a number of different institutions, Universities
and research laboratories. This is the fourth node
described in our newsletter, the Cambridge node.

Steering Committee Meeting Report
(Sitges, Sept 16, 1999)
Members present:
T. Claeson, D. Caplin, J. E. Evetts, R. Flükiger, H. Freyhardt,
C. Gough, P. Komarek, M. Marezio, X. Obradors, H. W.
Neumüller, H. Rogalla, P. Vase, S. Zannella.
Invited as coordinators of the Working Groups (WG):
R. Cristiano, W. Gawalek, E. Maher, Y. Q. Shen.

THE CAMBRIDGE NODE
1. IRC
Website: www.sucon.cam.ac.uk/info/IRCintro.html
INTRODUCTION
The Cambridge node is based on the Interdisciplinary
Research Centre in Superconductivity (the IRC) which
is now eleven years old. However superconductivity in
Cambridge began much earlier at the Cavendish
laboratory with the arrival of D. Shoenberg in the 1930s.
The Cavendish continued to produce distinguished
work with names such as A.B. Pippard, J.Clarke and B.D.
Josephson, and it now plays a major role in the work of
the IRC. N.F.Mott was writing theoretical papers in the
IRC until just before his death at the age of 90.
In 1962 work on Type II superconductivity was begun by
D. Dew-Hughes in the Materials Science Department
and this has grown into the present large group under
J.E. Evetts. In 1974 A.M. Campbell left this group and
began work in the Engineering Department, while some
years later work began on superconductors in Chemistry
under P.P. Edwards, and in Earth Sciences under E.
Saljé. Therefore when high Tc superconductors were
discovered Cambridge was in a unique position to bring
together expertise from all five departments which was
directly applicable to these new and difficult materials.
The IRC was set up by staff members from these five
departments to investigate all aspects of
superconductivity and was funded for ten years by the
Engineering and Physical Sciences Research Council. It
has a dedicated building on the Cavendish site but
much of the work takes place in the various departments
of the University. The total number of people involved
is about 60 although for some of these superconductivity
forms only a part of their work. For most of the time the
Director of the IRC was Prof. W.Y. Liang. After the ten
Continued p.2

Agenda:
Brief status report of the Working Groups
Replacement of T. Freltoft as coordinator of the SQUID Working
Group
Report of the Brussels meeting (July 23, 1999)
The first item on the agenda was the progress report of the ten
Working Groups (WGs) which officially began their activity
after the meeting held in Rome at the end of March, 1999. It
was agreed upon that the coordinators would have presented
their first oral and written report six months later, that is
during the EUCAS conference. All coordinators, except for Jean
Claude Mage who sent only the written report and Torsten
Freltoft, who, having assumed new responsibilities at NKT,
decided to resign as coordinator of the WG on SQUIDs, were
present there and gave a short oral presentation.
Continued p. 8
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Continued from p. 1
year period of dedicated funding researchers had to
seek individual grants but this has been very successful
and the IRC continues to thrive. A.M. Campbell became
director in April 1998. More information can be found
on our web site, including details of the Winter School
which is run every year. This five day school is mainly
directed at UK research students, and is supported by
EPSRC, but it is open to others. The research can be
classified under the following broad headings.
SYNTHESIS AND CHEMISTRY
Contact P Attfield, jpa14@cam.ac.uk
This group is based in the Chemistry Department and
studies the effects of chemical composition on a wide
range of materials and properties. A highlight has been
the discovery of a simple link between superconductivity
and cation disorder in doped La 2 CuO 4 type
superconductors. It was found that Tc is reduced linearly
by increasing La site cation variance. The same linear
dependence is found for the metal-insulator transition
in doped manganese oxide perovskites, showing that
this effect is not limited to superconductivity in cuprates,
but is a more general phenomenon. Currently work is
being done on ferromagnetic superconductors. An
important facility here is the high resolution electron
microscope which has been used to study surface
structures and which includes a liquid helium stage.
MICROSCOPIC THEORY
Contacts P.B. Littlewood, pbl21@phy.cam.ac.uk
P Monthoux, phm21@phy.cam.ac.uk
This has changed recently with the departure of A.
Alexandrov and the death of N.F. Mott. They developed
the bipolaron theory of high Tc superconductors and
stimulated much experimental work in support of this
theory. The group is now concentrating on more
general problems in many body theory, including doped
manganese oxides, the interaction between magnetism
and superconductivity near a quantum critical point,
and the development of numerical simulations for
models of strongly correlated systems.
PHYSICAL PROPERTIES
Contacts W.Y.Liang, wyl1@hermes.cam.ac.uk
J.R. Cooper, jrc19@hermes.cam.ac.uk
J.R.Waldram, jrw2@cam.ac.uk
J.W.Loram, jwl15@hermes.cam.ac.uk
This heading covers several groups measuring physical
properties such as the thermopower, thermal
conductivity, microwave conductivity, magnetic
susceptibility as well as high resolution specific heat
measurements. These are carried out on a range of
doped materials and have been used world-wide to
assess theoretical models and to gain basic information
regarding the influence of hole concentration on the
electronic properties. For example the electronic density
of states can be estimated from both static susceptibility

and heat capacity data. For both La/Sr and Y123
cuprates it has been clearly shown that there is a
reduction in density of states near the Fermi level in
underdoped samples. This has been interpreted in
terms of a pseudo-gap. Recent results for Ca-coped
Y123 and Bi-2212, have shown that the occurrence of
the pseudo-gap is a general property of hole-doped
cuprates. Its sudden onset at about 0.19 holes per Cu
atom signals a dramatic fall in the superconducting
condensation energy, while Tc reaches a maximum at
about 0.16 holes per Cu atom. Figure 1 illustrates this
effect. It is important for understanding the origin of
superconductivity and for practical purposes because
it is clear from Figure 1 that slightly over-doped samples
have optimal superconducting properties. Slightly
under-doped samples show a large decrease in
condensation energy, without much change in Tc.
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Fig.1. Tc, condensation energy U(0) (∫ Bc(0)2/2µ0) and
the ratio U(0)/γnTc2 vs. x for Y0.8Ca0.2Ba2Cu3O6+x. γnT is
the electronic specific heat at 300 K
From these results it has been shown that the changes
in the irreversibility field and the critical current density
with hole doping closely track the variation in the
superconducting condensation energy.
Low frequency measurements have been combined
with microwave studies to show that the variation of the
penetration depth with temperature is consistent with
d-wave superconductivity and also that the doping
dependence of the penetration depth is closely linked
to the development of the normal state pseudogap.
Precise microwave work has been used in combination
with low frequency measurements to show that the
variation of penetration depth with temperature is
consistent with d wave superconductivity in several
different cuprates, though some materials show a more
complex temperature dependence. Microwave
measurements also show that in some cuprates the
normal state conductivity is anomalous (with evidence
for some carriers with a very long relaxation time), and
give interesting information about the behaviour of
electron scattering rates as we approach absolute zero.
Microwave conductivity work is being extended to
much lower temperatures, partly to extend our studies
of cuprates, and partly to encompass other exotic
superconductors, such as strontium ruthenate and the
heavy fermion superconductors.
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FLUX DYNAMICS and CRITICAL CURRENTS
Contact A.M. Campbell, amc1@cam.ac.uk
Flux lines are central to our understanding of the
magnetic properties of high Tc superconductors and
this heading includes work from several groups and
departments. An interesting result found at the IRC
was an apparent anomalous increase in Bc2 at low
temperatures in overdoped Tl based material. Since
only resistive measurements were available this
interpretation was always controversial and recent
specific heat measurements seem to point to an extreme
fluctuation effect instead of a genuine upper critical
field. Related to this are measurements on multilayers
of low Tc films which behave like a layered high Tc
superconductor.
A number of studies have been made on pinning
effects. By combining the thin film work in materials
science with the bulk materials in the IRC building we
can show clearly the differences between thin films and
bulk materials. Precision angular measurements on
films on vicinal cut substrates have demonstrated the
intrinsic channelling of vortex strings in YBCO with
quite different behaviour in the highly anisotropic
BSCCO with strongly decoupled layers. The critical
currents of grain boundaries are of particular interest.
In thin films pinning of Josephson vortices to grain
boundary dislocations has been demonstrated, while
on bulk materials a joining technique has been
developed which does not show weak link behaviour.
This opens up the possibility of joining sections together
to make larger magnets.
Study of flux flow at grain boundaries has shown a linear
voltage-current characteristic at high electric fields and
provided the first direct steady state measurement of
the flux flow resistivity for an HTS material. Experiments
on Corbino discs of BSCCO have demonstrated clearly
that the currents are carried entirely by the edges over
a wide range of field and temperature which must be
significant for BSCCO tapes.
We have recently returned to the longstanding problem
of force free configurations and flux cutting. Use of the
Hitachi supercomputer has allowed us to obtain
solutions of the Ginzburg Landau equations with a
longitudinal field and current. The helical structure
which results is shown in Fig.2. It appears that the
azimuthal flux travels to the centre as a sort of ‘Mexican
Wave’ in the axial lines. This work built on the numerical
solution of twinning effects carried out in Earth Sciences.
THIN FILM DEPOSITION
Contact Z.H.Barber, zb10@cam.ac.uk
The main objectives of the thin film growth research
at the IRC have been, to develop and maintain a world
class thin film growth capability for the production of
high quality films and heterostructures for the research
community, to develop the heterostructures essential
for electronic devices, to explore the deposition of
oxide buffer layers on both textured and untextured
metallic substrates, and to develop special techniques
for growth of vicinal, doped and bi-crystal films. A

Fig. 2. Helical flux lines surrounding axial lines.

parallel objective has been to improve basic
understanding of nucleation and growth process during
deposition, to this end in situ diagnostic techniques
such as optical emission spectroscopy have been
developed.
Advanced substrate heaters, which permit precise
temperature control throughout the deposition cycle,
have been developed for the very different environments
of both sputter deposition and laser ablation. We have
an Exitech homogeniser system for laser ablation, which
has been shown to lead to a decrease in film surface
outgrowths. Off-axis PLD has been demonstrated for
the deposition of crossovers and vias in device fabrication,
and for textured oxide buffer layer growth on untextured
metal substrates, without the requirement for high
deposition temperatures. Epitaxial oxide on metal
structures have been grown using a novel pulsed oxygen
source in combination with PLD. The IRC is currently
placing emphasis on step-flow growth of vicinal films,
bicrystal films and very smooth NdBaCuO films with Tc
in excess of 93 K.
The deposition facility supports a wide variety of
fundamental research on structural, electronic and
high frequency properties of HTS, as well as device
development and research into conductor fabrication.
Much of the research carried out within the IRC has
been underpinned by the in-house film growth facilities,
the existence of which has enabled close collaboration
and feedback between the film producers and final
users. Some examples are studies of microwave
properties, flux pinning and transport properties, and
the device programme. Films have also been supplied to
collaborators in other institutions in the UK and abroad,
this has lead to fruitful collaborations and joint
publications.
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STRUCTURE AND CRYSTALLOGRAPHY.
Contacts E. Salje, es10002@esc.cam.ac.uk
C. Humphreys, cjh1001@hermes.cam.ac.uk
High resolution electron microscopy is also carried out
in Materials Science, where a subtle long period
distortion was discovered in YBCO. The Earth Sciences
Department has a wide range of X-ray equipment and
has recently reported two dimensional superconductivity
at phase boundaries in Tungsten Oxide. Extensive
computer simulations have been used to follow the time
evolution of microstructures in superconducting bulk
material and in thin films. A good example of cross
fertilisation in the IRC is the way the research student
doing this work was able to adapt the techniques to
produce beautiful images of vortices cutting each other
(fig.2).

DEVICES, SQUIDS and related research
Contact M.G. Blamire, mb52@cam.ac.uk
E. J. Tarte, ejt12@cus.cam.ac.uk
The Materials science Department has a long history
of successful development of Nb based junction
technology. When high Tc superconductors appeared
the IRC was able to take advantage of the high resolution
electron microscope in the Engineering department to
develop the technique of cutting Josephson Junctions
with an electron beam. These proved to be reproducible
and of high quality. To improve production rate the
process is now using a focussed ion beam. Four years
ago, the IRC SQUID programme was in its early stages
and so it naturally began by establishing the technologies
that had proved successful elsewhere. More recently,
the emphasis has shifted to novel SQUID designs and
these have generated spin-offs in grain boundary
transport physics and high frequency properties of
ferroelectrics.
A key theme of the programme initially was the
development of multilayer technology. In particular,
the relative importance of defects and layer thicknesses
in superconducting wiring crossing stepped substrates
was investigated using Low Temperature Scanning
Electron Microscopy at the University of Birmingham.
The fabrication techniques employed in this experiment
were then applied to the fabrication of a flip-chip
magnetometer employing a multiturn flux transformer.
The completed device had a magnetic field sensitivity of
42fT/÷Hz at 10kHz and an effective area of 1mm2.
Single layer magnetometer and gradiometer designs of
various types were also investigated, as part of a CASE
studentship programme with Oxford Instruments. In
addition, a cryogenic scanning SQUID microscope was
designed and constructed.

More recently a new technique for improving HTS
SQUID performance has been developed which involves
resistive shunting of the SQUID inductance using FEBI
to make the resistor. Using this approach we have
demonstrated that significant SQUID signal
enhancements can be achieved relative to SQUIDs with
no resistive shunt. In fact using bicrystal SQUIDs, we
have demonstrated that the SQUID transfer function
can be made independent of the screening parameter
bL=2LIo/fo whilst maintaining a low flux noise. Based on
these results, theoretical estimates of single layer
magnetometer performance suggest that this technique
should make magnetometer design easier by significantly
reducing the effect of variations in junction parameters
upon the behaviour.
The HTS Relaxation Oscillation project aims to
develop a new class of HTS SQUIDs based on Josephson
junctions with hysteretic current-voltage characteristics
in collaboration with Strathclyde University. This
requires external capacitive shunts to be added to the
junctions, in order to induce hysteresis at high
temperatures, and two sources of capacitance were
investigated: external capacitance associated with the
high dielectric constant of the SrTiO3 substrate and the
addition of external parallel plate capacitors using films
of SrTiO3 as a dielectric. The latter is the most effective
of these with hysteresis being induced in bicrystal
Josephson junctions at temperatures up to 65K, 20K
higher than it is usually observed.
Since the capacitive coupling for prototype ROS
devices occurs at Josephson frequencies between 50GHz
and 500GHz, the high frequency behaviour of the
SrTiO3 dielectric can be investigated. Transmission line
resonances in their current-voltage characteristics have
enabled the relative permittivity of SrTiO3 thin films to
be determined between 4.2K and 70K and we expect
that the dielectric loss can also be determined. To our
knowledge, this is the first time that the dielectric
properties of this material have been investigated in the
millimetre-wave band and this simple technique can
easily be applied to other technologically important
ferroelectrics such as PbTiO3.
The investigation of capacitive coupling via the
substrate is related to liquid helium temperature studies
of Fiske resonances and hysteresis in the current-voltage
characteristics of grain boundary junctions fabricated
on SrTiO3 bicrystals. Here the relative magnitudes of
the substrate and junction contribution to the
capacitance were measured by varying the cross-sectional
area of the grain boundary. It was found that for
Josephson frequencies between 200GHz and 700GHz
the substrate makes no contribution to the total junction
capacitance. This is because the ferroelectric soft
phonon, associated with the large SrTiO3 dielectric
constant has shifted to low frequencies, as we have
recently observed directly by extending measurements
of Fiske resonances down to 40GHz. In addition, we
find that the high frequency capacitance we associate
with the grain boundary itself decreases almost linearly
with the junction resistance, an observation which must
put constraints upon the grain boundary transport
mechanism.
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PROCESSING AND ASSOCIATED ENABLING
TECHNOLOGY
Contact B.A. Glowacki, bag10@cus.csm.ac.uk
D.A. Cardwell, dc135@hermes.cam.ac.uk
The processing group works on a wide range of basic
research on emerging technologies and has major
collaborations with UK companies and the wider EC
communities.
The IRC has an extensive programme on the seeded
melt processing of large grain (RE)BCO materials for
permanent magnet applications. Most processing in
the IRC is on YBCO although the fabrication of large
grain NdBCO is also under investigation. A variety of
solution-based powder processes such as spray drying
and evaporative decomposition of solution and multichamber thermal gradient furnaces are available to
support this research. The resulting pellets are used in
the Engineering Applications group and are also
contributing to a collaboration on motors with the
motors group in SCENET.
There is also a major effort involving EC partnerships
to develop REBCO coated conductors on metallic
substrates: The IRC has developed with industry, and
patented, a process for the production of km lengths of
high biaxially textured Ni alloy. There has also been
major work on the production of textured buffer layers
on untextured metallic tape by a novel inclined substrate
deposition process (ISD). A detailed study of the stability
of metals and oxides under different deposition
conditions has been published, high quality multiple
buffer layers (e.g. CeO2, YSZ, Pt, Ag, NiO etc) have been
on textured metallic tapes, and work on a novel process
for high rate production of textured thick film ReBCO
by liquid phase epitaxy for coated conductor applications
is producing films in the range 1µm to300 µm.
The other part of the programme is devoted to
BSCCO. A novel ceramic processing technology for the
fabrication of bulk composite Bi-2212 with MgO fibres
has been successfully transferred to Advanced Ceramics
Ltd.
Superconducting components can be batch
processed in a partial melt process starting from flexible
precursor stock, robust current contacts can be included
before reaction. Current elements are typically 2-3 mm
thick, 25 mm wide and 250 mm in length and carry in
excess of 1000 A at 77 K. Two hundred of these were
used in the fault current limiter described below.
The production of long lengths of BSCCO tapes is
now an industrial process and not suitable for university
research. However the IRC plays an important role in
characterising commercial tapes and there are detailed
collaborations with Siemens (Germany), Metals
Manufacture (Australia), BICC (UK), Alcatel (France),
NST (Denmark) and IGC (USA). This allows us to do
experiments on state of the art material and feed back
to the manufacturer results of changes in conductor
design on important parameters like AC losses. Further
enabling science and equipment development has been
carried out to support process development, This has
included the design and construction of specialist PLA
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deposition chambers, a novel high pressure cryostat
facility, pulsed current supplies up to 6000A, two axis
goniometer systems for angular measurement of critical
currents, a scanning Hall probe system for non-contact
flux penetration measurements, hot pressing
equipment, and specialist furnaces for melt processing
and liquid phase epitaxy.

ENGINEERING APPLICATIONS
Contact T.A. Coombs, tac1000@hermes.cam.ac.uk
With the improvement in materials large scale
engineering projects are now becoming practical. The
main projects in engineering are a fault current limiter
and an energy storage flywheel. The fault current
limiter programme is part of a large industrial
collaboration leading to the recent test of a single phase
400 amp, 2kV resistive limiter. This uses the CRT
BSCCO developed in Materials Science and detailed
modelling has been done to investigate the main
problem, which is thermal instabilities. The modelling
has shown that if the fault is less than a full short quite
small differences in Jc can lead to thermal runaway.
The data for the model is obtained from a pressurised
cryostat which allows critical current measurements up
to 100K in liquid nitrogen.
The other large scale project is in collaboration with
URENCO who are marketing an energy storage system
based on a carbon fibre flywheel with a hydrodynamic
bearing. The IRC has developed a superconducting
bearing based on a hybrid ferromagnetic
superconducting system which can levitate a 40kg rotor.
(Fig.3.). To back this up modelling and measurements
have been made of the axial and lateral forces between
magnets and a bulk superconductor.
A rather different kind of levitation was demonstrated
by a project in collaboration with Oxford and
Loughborough Universities in which a BSSCO magnet
was suspended below a ferromagnetic rail using active
control. This results in a large reduction in weight and
cost compared with conventional copper magnets.

Fig.3. Mounting the Carbon Fibre Rotor on the YBCO
Bearing
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2. Aventis Research and Technologies

THE CAMBRIDGE NODE
2. Oxford Instruments plc, Cambridge
Newtown House, Cowley Road, Cambridge, UK
Contact J. Lumley, john.lumley@oxinst.co.uk
Although Oxford Instruments began in Oxford, as its
name implies, the company has always had close links
with the Cambridge superconductivity groups . A single
core NbZr magnet bought in 1963 by the Metallurgy
department was their first magnet sold and shortly
afterwards a magnet with a room temperature hole was
sold to the Engineering department. For a number of
years Oxford Instruments has had a section in
Cambridgeconcentrating on Josephson Junction
devices, employing 30 people and led by Dr. John
Lumley. Products include X-ray and optical detectors,
also a superconducting gravity gradiometer, all
constructed for the European Space Agency. They also
make a cryogenic current comparator incorporating a
Quantum Hall effect resistor.

JOB OPPORTUNITIES
1. OXXEL GmbH
Research Position in Electron Microscopy of Oxides
Oxxel GmbH is a new company instituted on the
campus of the University of Bremen, Germany, with the
mission to advance atomic-layer engineering of complex
oxides (including cuprate superconductors) as the
platform technology for future oxide cryo-electronics.
Oxxel is announcing an opening for a permanent
position for an electron microscopist. The candidate
will be primary responsible for monitoring and studying
film surfaces by low-energy electron microscopy and
diffraction (LEEM, LEED), in-situ and in real-time
during atomic-layer-by-layer Molecular Beam Epitaxy
(ALL-MBE) growth.
The ideal candidate will have a Ph. D from a leading
school, in crystallography, materials science, or solidstate physics, as well as extensive experience with electron
microscopy. However, a manifest potential to lead in a
new field of science will be much appreciated.
In Oxxel, you will have access to equipment and materials
that have not been available to anyone else before, thus
getting your chance to make history. You will work in
a free academic environment and receive high industrial
wages and have an opportunity to grow with the
company. You will communicate in English; fluency in
German is not necessary. Applicants should send CV
and other relevant material to:
Dr. Ivan Bozovic
Oxxel GmbH
Technologiepark Universitaet
Fahrenheitstrasse 9, Bremen D-28359, GERMANY
Phone: 49-421-2046-6310, Fax: 49-421-2046-6350
E-mail: info@oxxel.de

Well established HTS group with growing commercial success
has one or more positions available for material scientist/
chemist and physicist/ engineer.
Aventis Research and Technologies was formed from the former
Hoechst Corporate Research group and combines 12 years of
HTS knowledge with a strong commercial base focused at end
user applications. We are looking for one or more scientists to
join our international team at it’s newly consolidated operations
site in Cologne, Germany. Knowledge of the chemistry and
properties of bulk BSCCO and /or YBCO at Ph.D. level would
be an advantage. Positions are available to work on both
materials development and electrical power applications.
Interested applicants should send a C.V. and the names of 3
referees to:
Dr. Joachim Bock
Aventis Research & Technologies GmbH & Co KG
e-mail:bock@msmiuk.hoechst.com
Chemiepark Knapsack, D-50351 Hürth
Tel.: #49-2233-48-6658, mobil: 0172 265 1465
Fax: #49-2233-48-6847, e-mail:bock@msmiuk.hoechst.com

3. IFW - Dresden
The Institute of Solid State and Materials Research of
Dresden (IFW) has vacant positions as Researcher or
Postdoc in the Superconductor Bulk Materials Project.
This project group has successfully been working in the
field of materials development, physics and application
aspects and is characterised by interdisciplinary
investigations joining chemists, physicists,
crystallographers and materials engineers. IFW is a
public research institute collaborating with both
universities and industry and it is well equipped with
facilities for the task.
The candidate should have PhD or related degree. He
/ She should have experience in two of the following
topics:
1) solid state chemistry (chem. Thermodynamics,
kinetics)
2) crystallisation and crystal growth from liquid phase,
crystal structure and microstructure analysis
3) solid state or materials physics (superconductivity,
transport,magnetism).
We expect the candidate to offer well developed team
and communication ability including good English and/
or German. The task opens good possibility to combine
reliable knowledge of theory with experimental skill.
The position is of three year’s duration. Pay and
conditions according to the BAT-O IIa of German civil
service scale.
Applications quoting the code D13-3/99 and including
CV, copies of degree certificates, publication list should
be sent to:
IFW Dresden, Personalabteilung, POB 270016, D-01171
Dresden, Germany.
Please contact Prof. G. Krabbes for further information:
g.krabbes@ifw-dresden.de
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6. Nordic Superconductor Technologies (NST)

Engineers/Scientists for Development and Process
Optimisation of Powder-In-Tube (PIT) Bi-2223-tapes.

Research Fellows:
Synthesis of High Temperature Superconductors through
Plasma Oxidation and Fluorination
Applications are invited for the above post, tenable for three
years, under the supervision of Professor P. P. Edwards
(Chemistry) and Dr. Mark Aindow (Materials). The
interdisciplinary research programme will investigate the
synthesis, characterisation and optimisation of high Tc
superconductors and other functional solid state materials,
using a novel synthetic technique involving plasma oxidation
and fluoriantion.
Experience of apparatus construction and in some or all of the
following areas:- solid state synthesis (bulk and thin film),
powder X-ray/neutron diffraction, Rietveld refinement, vacuum
systems, electron and scanning probe microscopy (HREM/
TEM/SPM), would be considered advantageous. Applicants
should have, or soon expect to have a PhD in a relevant area.
This work is funded by EPSRC.

It is the first company in Europe entirely focusing on developing,
producing and selling high temperature superconducting tapes
for the global market. Established in 1997, NST has emerged
from NKT Research Center A/S which is the strategic branch
of the Danish NKT Group. In order to fulfil the customers
increasing demands for high engineering critical current
densities and low AC-loss PIT tapes, we are looking for the
following profiles:
R&D Engineer:
Education: Ph.D in Electrical Engineering, Physics or Materials
Science;
Qualification: 2-5 years R&D experience in superconducting
materials for electrical applications.
Knowledge on materials requirement for various applications
such as electrical cables, motors and magnets. Industrial
manufacturing experience a plus.
Working area: R&D work on low AC-loss HTS tapes or wires.
Alternative wire geometries. Filament insulation and twisting.

Starting Salary on scale £15,462 - £17,266 pa.
Informal enquiries to:
Dr. I. Gameson
telephone 0121 414 3532;
e-mail: I.Gameson@bham.ac.uk

5. Imperial College
of Science Technology and Medicine

London, UK

R&D Engineer:
Education: Ph.D in Ceramic Engineering, Chemical
Engineering or Materials Science;
Qualification: 1-3 years industrial or research experience in
advanced ceramic materials processing. Experience with Bisuperconductors a plus. Industrial manufacturing experience
a plus.
Working area: R&D work on optimising the heat treatment of
Bi-2223 in PIT tapes. Improvements of flux pinning by
inclusions/substitutions.

PH.D Project Studentship
An EPSRC project Ph.D position is available to work
within the Centre for HTS at Imperial College, London.
The project is in the area of microwave properties of
HTS thin films and, in particular, the ability of HTS
superconductors to perform well at high power. The
work is in collaboration with the National Physical
Laboratory. The grant covers fees and maintenance for
candidates who satisfy EU residency requirements.

R&D Engineer:
Education: M.Sc.in Mechanical Engineering;
Qualification: 1-3 years industrial machine design experience.
Metal forming industry experiences a plus.
Working area: R&D work on optimising the mechanical
deformation of PIT tapes. Develop twisting and stranding
equipment. Develop mechanical deformation equipment for
alternative wire geometries. General support in mechanical
design

For further information and an application form contact:
Please send your written application to:
Dr L F Cohen
Blackett Laboratory
Prince Consort Rd
London SW7 2BZ
phone: 0171 594 7598
fax:0171 594 7580
email: l.cohen@ic.ac.uk

Per Vase, Vice President Engineering
Nordic Superconductor Technologies A/S
Priorparken 685, 2605 Brøndby, Denmark
e-mail: p.vase@nst.com
Phone:+45 43483592
Fax: +45 43482501
http://www.nst.com
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Steering Committee Meeting Report
Continued from p. 1
The report on the progress of the SQUIDs WG was made by Dr.
Yueqiang Shen, a collaborator of Freltoft’s at NKT. Extended
versions are available on the Web page of SCENET
(www.maspec.bo.cnr.it). Since Torsten Freltoft had
recommended that Yueqiang Shen succeed him as coordinator
of the WG, the steering Committee, after having listened to the
report, decided to agree to Freltoft’s suggestion.
The last item on the agenda was the coordinator's report of the
meeting which took place in Brussels on July 23, 1999, and
which was attended by M. Marezio (MM), Ramón Compañó
(RC, responsible officer for IST), Takis Ageladarakis (TA,
responsible officer for Growth), Alex Martin (AM, former
responsible office for Growth) and Ben Tubbing (a colleague of
Martin’s and Ageladarakis’). RC kindly summarized the
meeting and the report by MM to the SC was based on the
following summary.
Communication
RC and TA pointed out that the information flow between
SCENET management and the Commission could be improved.
It was recommended that the coordinator inform the two
responsible officers about major actions decided by the Steering
Committee. Perhaps, the minutes should be sent more promptly.
Distribution of resources
RC felt that too many meetings have been held in Italy. MM
pointed out that during the past few months the distribution of
resources was shifted towards Germany due to the meetings of
the WGs. Consequently, RC and TA had no objection to
allowing MM to organize the next general meeting in Rome in
December 1999. This will probably be the last meeting to be held
in Italy.
Publicity / Names
In view of the fact that the name SCENET has become an asset,
SCENET should be used in all publications when reference is
made to both networks, while SCENET Power and SCENET
Electronics should be used only among ourselves. Whenever
possible it should be mentioned that SCENET is funded by the
“European Commission DG XII/XIII” and/or “Growth and
IST programmes of the European Commission”.
SCENET School in Tuscany
The coordinator pointed out that 68 students will participate
in the school, of which 60 will be fully supported by SCENET,
the rest will be self-supporting. RC wanted to know how many
students were from laboratories of Steering Committee members.
From the list of participants it was seen that the ratio of students
coming from SC member labs to the total was acceptable.

Short Visits
Applications for short visits are still open. Two have been
accepted by the SC at the last call. Both fulfilled all the criteria
set at the Ravello meeting.
Workplan of the SCENET Electronics Working Groups
Five Working Groups were created at the Ravello meeting and
RC had requested some information about the objectives and the
composition of each, namely the workplan of the WGs. MM
said that he had received three of them and that he was waiting
for the other two before sending the material to Brussels. In view
of the fact that the creation of the WGs represents a change in
the SCENET workplan, RC pointed out that since the acceptance
is subject to the Commission approval, a written report is
absolutely necessary. It was decided to wait for the EUCAS
conference where the coordinators of the WGs were supposed to
make a progress report. RC suggested that if the Commission
had not received the workplan within 30-9-99 that particular
WG would be definitely removed.
AM suggested to extend the current Esprit contract. RC felt that
such a decision was premature in view of the fact that the
present contract would not expire for another year and the WGs
have not decided how they want to spend the funds allocated to
them.
Future of SCENET
A long discussion took place on the future of SCENET, in
particular about the services to be supplied by the Network,
possible external financial resources, acceptance of new members,
etc. without or with the continuation of the Commission
support. In order to prepare the Network for the future, TA and
RC suggested to start with the introduction of a membership fee
beginning on Jan. 1, 2000. The fee should be more than
symbolic. Furthermore, the Network should be open to any
interested party willing to pay the fee. The SC committee should
decide upon the amount and procedure.
The Steering Committee was pleased to learn that the Commission
is thinking about the future of the Network. However, it agreed
unanimously that the decision to establish a fee and to open the
Network to all starting on Jan. 1, 2000, is still premature. In
addition to the fee, these issues should be discussed at a future
meeting of the Steering Committee.
Hotline
During the Brussels meeting MM said that he was considering
to discuss with the Steering Committee the future of the
collaboration with the FZ Karlsruhe. RC mentioned that if the
SC were not in favour of continuing the collaboration, it
should propose an alternative solution for replacing the
“Hotline”. In view of the very favourable opinions of most of its
members, the SC decided to continue the collaboration.
Massimo Marezio
Coordinator of SCENET
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Report on the 2nd Int. Conference on:

New Theories, Discoveries and Applications of
Superconductors and Related Materials
Las Vegas (NV), USA, May 31 - June 4, 1999
About 200 participants attended the conference.
Most of them were Americans and Japanese. As indicated
in the title, the conference was devoted to a broad range
of innovative aspects of superconductivity, including
new materials, controversial theoretical issues, new
experiments and future applications. Proccedings will
be published in a special issue of the Int. J. of Modern
Physics B.
Highlights of the conference were:
1) The claim of superconductivity at 90 K in the noncuprate compound Na:WO3. The work was carried out
at the Weizmann Institute in Israel and reported by S.
Reich. Both resistivity and magnetization measurements
were shown, indicating the presence of surface
superconductivity in this compound. A critical aspect
for obtaining this result appears to be the unusually
high temperature treatment, followed by unusually low
cooling rates, that are believed to enable the segregation
of Na at the surface of the sample. The diamagnetic
signal reported corresponds to ~6 % of Meissner effect.
2) R. Klemm (Argonne) reported new data on the socalled c-axis twist junctions made of Bi-2212 single
crystals. This type of junction consists of a sandwich of
two identical pieces of c-axis oriented single crystals
twisted in the ab-plane. Since the Josephson critical
current along the c-axis would vanish at twist angles
corresponding to the presence of nodes in the gap in
the ab-plane, this experiment was designed in
collaboration with the University of Nürnberg-Erlangen
as an independent test of the d-wave symmetry model of
superconductivity in cuprates. Contrary to the results
obtained in the SQUID tri-crystal experiment reported
by Tsuei, Kirtley and collaborators at the IBM-Yorktown
laboratory on Y:123 and Tl:2201 epitaxial films, the
results presented by Klemm and collaborators indicate
the existence of a non-zero gap at all angles. This result
contrasts with the d-wave picture supported by the IBM
experiments and accepted by the majority of the scientific
community.
3) D. Dessau (Boulder) and collaborators have reexamined the electronic structure of the Bi:2212
compound by means of angular resolved photoemission
experiments. By using higher photon energies, they
reported some experimental evidence for a new topology
of the Fermi surface, which has not been considered
before. According to their analysis of the data, the
Fermi surface of the Bi:2212 is not centered around the
M point, as has been commonly believed, but, instead,
is around the Γ point.
4) J. Phillips (Bell Labs, retired) has critically discussed
the normal and superconducting properties of cuprates
by emphasing that these materials are intrinsically
inhomogeneous. He put forward the hypothesis that
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the unconventional properties of these materials are
the consequence of an inhomogeneous - “filamentary”
- superconducting state. Other authors, like J. Jung
(Edmonton), and myself, also discussed a picture of
mesoscopic or percolative superconductivity in
cuprates. Such inhomogeneities could arise from the
natural tendency of strongly correlated electron systems
towards electronic phase separation, especially in two
dimensions. For example, several theoretical works,
such as those by Emery and Kivelson (Brookhaven) or
Di Castro, Castellani and Grilli (Rome) support the
picture of stripes of spin or hole ordering, as originally
proposed by Bianconi (Rome). A more generic model
based on intrinsic granularity has been proposed back
in the 70's by Deutscher (Tel Aviv). The terminology to
be adopted is not yet common to all authors, but many
seem to agree on the idea that some fraction of the
holes in the conducting CuO2 planes may not participate
in the superconducting state.
Andrea Gauzzi

Progress Report on the Working Groups
We present here below the updated linformation on the
Working Groups which have been set up during 1999. All
documents indicated are available on the SCENET web pages
at the address: www.maspec.bo.cnr.it (see link to "working
groups").
Sector Power:
- Materials - Coordinator: Jan E. Evetts
Frankfurt, May 28, 1999
Relevant documents: preliminary roadmap, design and
materials requirements.
- Cables - Coordinator: Peter Komarek
Karlsruhe, June 16/17, 1999
Technological challenges for cables, report of the 1st meeting,
agenda of the 1st meeting, list of participants
- FCL - Coordinator: Xavier Obradors
Barcelona, June 18, 1999
Documents not yet available
- Magnets - Coordinator: Eamonn Maher
Karlsruhe, July 21/22, 1999
Working plan
- Rotating machines - Coordinator: Wolfang Gawalek
Jena, July 21/22, 1999
Documents not yet availble
Sector Electronics:
- Thin Films - Coordinator: Colin Gough
June, 1999
Documents not yet available
- Detectors and Sensors - Coordinator: Roberto Cristiano
Naples, June 11/12, 1999
Roadmap, workingplan
- Microwave devices - Coordinator: Jean Claude Mage
Paris, June 28, 1999
Working plan
- Digital Electronics - Coordinator: Horst Rogalla
Enschede, April 25/28, 1999
Working plan
- SQUIDs - Coordinator: Y.Q. Shen
Lyon, May 1999
Roadmap, working plan
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Updated list of SCENET nodes
Academic Institution

City

State

Spokesperson*

ATI
RUCA University
CVM
SUPRAS
TU of Denmark
Tampere University of Technology
ISMRA-CRISMAT
Ecole Normale Supérieure
CNRS/CEA
CNRS - LEPES
CEA
University of Augsburg
Georg-August-Universität
University of Tübingen
Technische Universität
IFW
Friedrich-Schiller-Universität
Institut für Physikalische Hochtechn.
Institüt für Schicht & Ionentechnik
PTB
Universität Braunschweig
FZK
Max-Planck-Institut
University of Wuppertal
Technical University of Ilmenau
NTUA
University of Tel-Aviv
University of Naples
INFM
IESS-CNR
MASPEC-CNR
Vrije Universiteit
University of Enschede
University of Leiden
NTNU
LBTS - University of Santiago
CEEOP
Universidad de Zaragoza
CSIC-ICMAB
Chalmers University
CRPP
University of Geneva
ETH
IRC
Imperial College
University of Oxford
University of Birmingham
DRA
University of Southhampton

Wien
Antwerp
Gent
Liège
Lyngby
Tampere
Caen
Paris
Grenoble
Grenoble
Saclay
Augsburg
Göttingen
Tübingen
Garching
Dresden
Jena
Jena
Jülich
Braunschweig
Braunschweig
Karlsruhe
Stuttgart
Wuppertal
Ilmenau
Athens
Tel Aviv
Naples
Genoa
Rome
Parma
Amsterdam
Enschede
Leiden
Trondheim
Santiago de C.
Madrid
Zaragoza
Bellaterra
Göteborg
Geneva
Geneva
Zürich
Cambridge
London
Oxford
Birmingham
Malvern
Southhampton

Austria
Belgium
Belgium
Belgium
Denmark
Finland
France
France
France
France
France
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Greece
Israel
Italy
Italy
Italy
Italy
Netherlands
Netherlands
Netherlands
Norway
Portugal
Spain
Spain
Spain
Sweden
Switzerland
Switzerland
Switzerland
UK
UK
UK
UK
UK
UK

H. Weber
G. Van Tendeloo
J. Denul
M. Ausloos
N. Pedersen/O. Tønnesen
R. Mikkonen
B. Raveau
P. Monod
J.-C. Villégier
J.L. Tholence
P. Régnier
J. Mannhart
H.C. Freyhardt
R.P. Huebener
H. Kinder
L. Schultz
P. Seidel
W. Gawalek
N. Klein
J. Niemeyer
H. Weh
P. Komarek
H. U. Habermeier
J. Chaloupka
F. H. Uhlmann
E. Liarokapis
G. Deutscher
A. Barone/A. Andreone
G. Grasso
S. Barbanera
M. Marezio/F. Licci
R. P. Griessen
H. Rogalla
P. Kes
K. Fossheim
F. Vidal
L. García-Tabarés
L. Navarro
X. Obradors
T. Claeson
G. Vecsey
R. Flükiger
T. M. Rice
A. Campbell
D. Caplin
D. Dew-Hughes
C. Gough
R.G. Humphreys
C. Beduz

* Members of the Steering Committee are in bold.

Pag. 11

SCENET NEWSLETTER, N° 7, October 1999

Industrial Institutions
NST
NKT
Alcatel Recherche
EDF - DER
Schneider Electric
Thomson-CSF
Cryoelectra
Hoechst AG
Siemens AG
Vacuumschmelze
OXXEL GmbH
ACCEL
SurA GmbH
Ansaldo - CRIS
Edison Termoelettrica S.p.A.
ENEA
Enel
Europa-Metalli
Pirelli-Cavi S.p.A.
Shape Metal Innov.
Red Eléctrica de España
ANTEC S.A.
Ericsson Component AB
Merck
BICC Cables Ltd.
Oxford Instruments

Brøndby
Brøndby
Marcoussis
Clamart
Grenoble
Orsay
Wuppertal
Frankfurt
Erlangen
Hanau
Bremen
Bergisch Gladbach
Jena
Naples
Milan
Frascati
Milan
Fornaci di Barga
Milan
Enschede
Madrid
Portugalete
Stockholm
Poole
Wrexham
Oxon

Denmark
Denmark
France
France
France
France
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Italy
Italy
Italy
Italy
Italy
Italy
The Netherlands
Spain
Spain
Sweden
UK
UK
UK

P. Vase
Y. Q. Shen
P. F. Herrmann
P. Manuel
M.-F. Devismes
J.-P. Contour
H. Piel
J. Bock
H.-W. Neumüller
H. Krauth
I. Bozovic
H. U. Klein
P. Görnert
A. Matrone
S. Zannella
M. Spadoni
L. Martini
R. Garré
P. Caracino
J. Lindenhovius
V. J. Gonzales
R. Iturbe
E. Wikborg
R. Riddle
W. Blendl
I. McDougall

N. B. New nodes: Accel (Bergisch Gladbach), National Technical University of Athens (NTUA, Athens), Oxxel
(Bremen), SurA (Jena) and Technical University of Ilmenau (Ilmenau).

Jean-Marc Barbut
Jean-Marc Barbut lost the battle against his illness on 1st
August 1999.

Always in a good mood, always with a warm smile,
always genuinely kind. That's how we'll remember
you, Jean-Marc.
In charge of the supraconductor activity at Schneider
Electric in Grenoble since 1994, Jean-Marc had
developed a variety of projects and partnerships. His
enthusiasm was catching, as those of you having had the
opportunity to work with him may have experienced.
He was always in a good mood, always wearing a warm
smile, always showing genuine kindness and that’s how
we’ll remember him. His drive, his courage in facing his
illness and his love of life will help us to go on with the
good work he started.
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2nd GENERAL MEETING OF SCENET
SCENET, the European Network for Superconductivity
Rome, Italy, Hotel “Villa Pamphili”, December 10-11, 1999

REGISTRATION FORM

(1)

To be returned before November 20th, 1999 to: SCENET, MASPEC-CNR, Area delle Scienze 37/A, 43010 ParmaFontanini, Italy; phone: ++39/0521/25 17 28; fax: ++39/0521/25 43 52; e-mail: scenet@maspec.bo.cnr.it

TITLE: ..........FIRST NAME: .................................... LAST NAME: ............................................................................
ADDRESS: .....................................................................................................................................................................
........................................................................................................................................................................................
PHONE NUMBER: .................................................... FAX NUMBER: ........................................................................
E-MAIL: .........................................................................................................................................................................

YOU ARE:

HOTEL:

(3)

(2)

¨ THE REPRESENTANTIVE OF A SCENET NODE
¨ EXTRA-PARTICIPANT FROM A NODE
¨ VILLA PAMPHILI

¨ OTHER

¨ OTHER ACCOMODATION (to be arranged on your own)

N.B. The meeting will start on Friday early in the morning and finish on Saturday, late afternoon. Therefore, all
participants are kindly asked to arrive on Thursday evening, December 9 and leave on Sunday morning, December
12. Participants wishing to change this schedule are kindly asked to notify this change to the Hotel “Villa
Pamphili”. No communication regarding this should be sent to SCENET.
COMMENTS ..........................................................................................................................................................................
Date ..........................

Signature

(I have read all the notes below)............................................................................

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
NOTES
1. One participant per node will be automatically accepted to the meeting and reimbursed by SCENET. Requests by nonmembers or extra-participants from SCENET nodes will be considered case by case, depending on the total number of
participants and their activity in the field. If you have never been in contact with SCENET before, please send us a letter specifying
your interest in the meeting. A confirmation of participation will be given no later than November 20th.
2. SCENET will reimburse one representative per node and reserve his/her accomodation. The reimbursement includes the
travel expenses (the APEX fare for air tickets or the train ticket), the overnight stays of Thursday, Friday and Saturday at hotel
“Villa Pamphili”, and the meals organised by SCENET in this hotel from Thursday evening until Sunday morning. Other
participants, i.e. extra SCENET participants or non-members will not be reimbursed and are asked to arrange their hotel
accomodation at “Villa Pamphili” or other hotels.
3. For your own reservations or special communications, the coordinates of Hotel “Villa Pamphili”are the following:
via della Nocetta 105, 00164 Roma, Italy.
Phone: 0039/06/5862; Fax: 0039/06/66157747.
This newsletter has been edited by:

SCENET, MASPEC - CNR

Massimo Marezio
Andrea Gauzzi
Edmondo Gilioli

Parco Area delle Scienze 37/A
43010 Parma - Fontanini, Italy
Phone: +39/0521/25 17 28; Fax: +39/0521/25 43 52
e-mail: scenet@maspec.bo.cnr.it
internet: www.maspec.bo.cnr.it
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PRESENTATION OF SCENET NODES

2ndGENERALMEETINGOFSCENET

In this issue of our newsletter, we continue presenting
those nodes of the SCENET network, which are made
up of a number of different institutions, Universities
and research laboratories. This is the fifth node described
in our newsletter, the Jena node.

Hotel “Villa Pamphili”, Rome, Italy
December10-11,1999

TheJenanode
Introduction
The Jena node is based on the work of superconducting
electronics started at the end of the sixties at the
Thuringian Universities Jena and Ilmenau. In addition
to cryoelectronics, the activities were extended to include
basic research on superconductivity, such as Josephson
effects, superconducting sensors, thin films and bulk
materials to be used in different fields of application.
For example, the first planar thin film SQUIDs with
integrated incoupling coils ( Dettmann, F., Richter, W.,
Albrecht, G., Zahn, W. Phys. Stat. Sol. a 51, K185(1979))
and the 1 Volt voltage standard at low frequencies
(Müller, F., Köhler, H.-J., Weber, P., Blüthner, K.,
Meyer, H.-G., J. Appl. Phys. 68, 4700 (1990)) based on
low temperature superconductors should be mentioned
as historical highlights. Use of the SQUID measurement
technique for biomagnetism began more than 20 years
ago (Albrecht,G., Hilbert,A., Kirsch,G., Nowak,H.,
Vodel,W., Zach.H.-G, Cryogenics, 21, 607(1981)) and
within the past decade the Biomagnetic Center was
established at medical department of Jena University.
The non-academic Institute for Physical High
Technology (IPHT) was founded in 1991 and together
with some small spin-off groups or companies like
Innovent e.V., SurA GmbH, Jenasensorik e.V. and
JenaSQUID GmbH, started to commercialise some
results. The total number of people involved is about 80,
although for some of these people superconductivity is
only a part of their work. The person responsible for the
whole node is Prof. P. Seidel while others are involved in
different working groups, e.g. Dr. W. Gawalek is the
coordinator of the group "Rotating machines" within
the Power sector.
1. FRIEDRICH SCHILLER UNIVERSITÄT JENA
(FRIEDRICH SCHILLER UNIVERSITY JENA)
1a. Institut für Festkörperphysik
(Institute of Solid State Physics)
Department of Low Temperature Physics
http://www.physik.uni-jena.de/~tief/
Continued p.2

The 2nd General Meeting of SCENET was held at the Hotel
"Villa Pamphili" in Rome, December 10-11, 1999. The
meeting was focused on the status of the ten Working Groups
of SCENET. These Working Groups indeed represent the
core of the current SCENET activities. Every Working Group
is expected to deliver advanced projects for future developments
in a given application area, by exploiting in a coordinated
and efficient way the potentialities of industrial and academic
laboratories active in the European Community.
During the Rome meeting, the coordinators of each working
group reported on the past, current and future activities with
emphasis on the road map. Let us remind you that the
updated reports, list of participants and other relevant
documents regarding the Working Groups are available on
the SCENET web page (www.maspec.bo.cnr.it, see link to
SCENET and "working groups").
The final discussion of the meeting was devoted to the future
of SCENET and its relationship with the European
Commission.
We report below the program of the meeting.
Continued p.6
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The Jena Node
Continued from p.1
Contacts:
P. Seidel, seidel@ifk.uni-jena.de
F. Schmidl, schmidl@ifk.uni-jena.de
W. Vodel, wolfgang.vodel@uni-jena.de
M. Thuerk, thuerk@ifk.uni-jena.de
The research group has more than 30 years of experience in
preparation and analysis of superconducting films and
multilayers and their application for cryoelectronic devices like
Josephson junctions and arrays, DC-SQUIDs and bolometers.
Starting from conventional superconductors Nb and Pb (LTSC)
during the last few years the possibility of using high temperature
superconductors (HTSC) like YBCO and BSCCO has been
studied. The corresponding cooling techniques for the region 7
mK to 85 K are at present added by a cryocooler development.
Focused on the special requirements of HTS-SQUID cooling a
cryocooler development expands the limited features of the
ordinary available low temperature technique. The development
of a low noise single-stage pulse tube refrigerator for the direct
cooling of HTS-SQUIDs has recently been completed. Currently
a pulse tube refrigerator for high cooling power at liquid
nitrogen temperatures is under way.

(pico-voltmeter, beam current cryo-comparator, position detector
for gravitation experiments) and medicine (MCG and MEC in
co-operation with the biomagnetic center). A new HTS-SQUID
system working in unshielded environment was realized and is
now being tested at the university clinic for cardiology, Fig. 2.
There are different systems for non-destructive testing and
evaluation of materials including technical samples from
industry. Besides SQUIDs alternative thin film sensor concepts
are being developed e.g. the combination of a Hall array with
superconducting antenna structure.

Fig. 2. Portable HTS-SQUID system for unshielded
measurements in medical cardiology.
1b. Institut für Festkörperphysik
(Institute of Solid State Physics),
Department of Small Structures
Contacts:
W. Krech, Wolfram.Krech@uni-jena.de
T. Wagner, Th.Wagner@uni-jena.de
P. Weber, hprtmwfk@rz.uni-jena.de
L. Warzemann, warzemann@pinet.uni-jena.de

Fig. 1. Silicon wafer with several YBCO Josephson
junctions and SQUIDs on 28 chips.
The topics in physics include: properties of epitaxial HTS films
and multilayers with different insulating, semiconducting or
normal conducting intermediate and buffer layers on different
substrates (including silicon, Fig.1); the investigation of surface
and transport properties of these films ; Josephson effects
(nowadays also the intrinsic effects resulting from the layered
nature of HTS materials), proximity effect, tunneling and
other electrical transport phenomena in superconducting devices
and inhomogeneous systems.
Together with industrial partners DC-SQUIDs, magnetometers
and gradiometers were applied e.g. to measurement techniques

The activities of this applied superconductivity group,
are focused on the development and realisation of LTSSQUID gradiometers in Nb-NbOx-Pb/Au/Intechnology for unshielded operation in disturbed
environment. A main application of this SQUID sensor
is the magnetorelaxometry - the spatially resolved
detection of magnetic nanoparticles due to their Nèel
relaxation. Such magnetic nanoparticles can be used to
tag molecules in order to investigate biochemical
reactions in medicine and biology. Furthermore, the
group has more than ten years of experience in
preparation and measurement of superconducting
nanostructures (single-electronics). At present
preliminary investigations in the field of
superconducting quantum computing are being
performed.
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1c. Biomagnetic Centre, Clinic for Neurology
http://www.biomag.uni-jena.de
Contact:
J. Haueisen haueisen@biomag.uni-jena.de
The Biomagnetic Center is an interdisciplinary research center
for basic and clinical research in the field of bioelectromagnetism.
At the present time 16 different groups from the Departments of
Neurology, Neurosurgery, Psychiatry, Neuropediatrics,
Pediatrics, Psychology, Physiology, Pathophysiology, Geriatrics,
Cardiology, Gynecology, ENT, Physics and Biomedical
Engineering are working on 31research projects. The common
interest of these different groups is to use the advantages of
SQUID based biomagnetic measurements for their specific field
of clinical or basic research. The main research equipment is a
2x31 channel biomagnetometer with 64 electric channels for
human investigations and a 16 channel MicroSQUID
biomagnetometer developed at the Biomagnetic Center with 16
additional electric channels for basic investigations (2
magnetically shielded rooms). In both systems (human and
basic research lab) magnetic and (invasive) electric recordings
can be performed simultaneously. The Biomagnetic Center has
5 senior scientists / Post-docs, 1 technician, and about 15
research students. The World Conference on Biomagnetism in
2002 will be organized by the Biomagnetic Center and held in
Jena.
2.

INSTITUT FÜR PHYSIKALISCHE HOCHTECHNOLOGIE
(IPHT) E.V. JENA
http://www.ipht-jena.de

2a. Magnetics / Cryoelectronics Division
Contact: H.-E. Hoenig, hoenig@ipht-jena.de
2b. Cryoelectronics Department
http://www.ipht-jena.de/abt31/abt31.html
Contact: H.-G. Meyer, meyer@ipht-jena.de
In 1993 at the Institute for Physical High Technology
(IPHT) the Department of Cryoelectronics was founded,
dealing with both LTS and HTS superconductive
electronics. The Department mainly focuses on
applications. In the past few years the complete
infrastructure for a competitive Josephson technology
was established. This includes the CAD system for
circuit layout, the thin film deposition, the lithographic
processes down to submicron patterns and the electrical
characterisation including microwave measuring
techniques up to 110 GHz. Besides the technological
hardware, a series of standard processes needed for
circuit fabrication have been developed. In addition to
this, in 1997 it was decided to extend the department by
adding a foundry (JeSEF- Jena Superconductive
Electronics Foundry) for superconductive electronic
circuits to supply companies and institutes, to contribute
to the commercialisation of superconductive electronics.
Fig. 3 shows as an example a 4"-wafer with several kinds
of SQUIDs based on Nb/AlOx/Nb technology: SQUIDs
with integrated coupling coil, magnetometer-SQUIDs,
multi loop SQUIDs in magnetometer and gradiometer
configuration, and several test structures.

Fig. 3. A 4"-wafer with several kinds of SQUIDs based
on Nb/AlOx/Nb technology.
The Department of Cryoelectronics consists of four
working groups dealing with (1) microfabrication, (2)
SQUID development and application, (3) integrated
superconductive circuits, and (4) future electronic
devices. The microfabrication group is focused on the
fabrication of LTS and HTS multilayer devices. For the
thin film preparation sputter deposition, thermal
evaporation and pulsed laser deposition are used. For
the patterning processes photo and electron-beam
lithography, special resist technologies and pattern
transfer by wet and dry etching technologies are available.
Further developments concern submicron and
nanometer processing technologies. The development
and application of LTS and HTS SQUIDs is the main
topic of the SQUID group. Its work is concentrated on
application in unshielded environment. Main topics of
applications are geomagnetic prospection and nondestructive evaluation The problems to be studied
include SQUID behaviour in disturbed environment,
during movement, and system aspects for special
application. The R&D activities of the integrated circuit
group is mainly focused on microwave circuits for the
Josephson voltage standard in a tight collaboration with
the German National Institute PTB. Minor activities
concern RSFQ circuits such as Digital SQUID and
switch circuits. The fields of interest of the future
electronic device group are magnetoelectronics and
fundamental investigations of the phase-coherent
transport in superconducting micro- and nanostructures
with Josephson junction. The goal of the latter one is to
develop an approach to the high-sensitive electrometer
and quantum bit as the basic unit for quantum
computation.
JeSEF is operated in close connection with the
Department of Cryoelectronics. The foundry offers a
Continued p.4
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series of processes, products and services to customers.
Standard fabrication processes for the RSFQ circuits
and customer specific LTS SQUIDs as well as single
microfabrication processes (mask fabrication, photoand e-beam lithography, wet and dry chemical etching)
are available. Products such as SQUID chips, SQUID
sensors and systems, 1V-microwave chips, and
cryotechnique equipment as chip carriers, magnetic
shielding, cryoprobes etc. can becommercially provided.
2c. Magnetics Department
Contacts:
W. Gawalek, gawalek@ipht-jena.de
T. Habisreuther, habisreuther@ipht-jena.de
For ten years the group at the IPHT Jena has been working on
the preparation, characterisation and application of bulk
YBCO or other (RE)BCO materials. The basic interest in melttextured YBCO came from experience in magnetism and crystal
growth. During this time the main focus of the work has been
shifted from basic research to the field of application. We cooperate with partners in Germany, Europe and throughout the
world.
To bring melt-textured YBCO to application a batch process
was developed where several monoliths can be processed in one
furnace (see fig.4).

temperatures and high mechanical stress. The functional
elements are tested in magnetic bearings or electromotors.
To characterise the microstructure of the material, an optical
polarisation microscope, scanning electron microscope and
microprobe analysis are used. Macroscopic magnetic properties
are checked by levitation force measurements or field mapping.
Both types of investigations can be performed at varying
temperature. At 77 K, 80% of the limit of the experimental setup in levitation force and a remanent induction of about 1
Tesla were achieved. Microscopic magnetic properties are
investigated by VSM. At 77K critical current densities of 4*104
A/cm2 at zero field and 2*104 A/cm2 at 2 T were measured.
The material was successfully tested in several functional
models. In a Brite EuRam project (partners ZFW Göttingen,
ISMRA Caen, ICMAB Barcelona and TU Braunschweig) a
fly-wheel with a circumferencial bearing was equipped with our
material. In co-operation with the TU Braunschweig and
Chinese institutes a demonstrator of a levitated transport
system with integrated linear motor was constructed using a
magnetic rail with a diameter of 3 m.
Our special interest is focused on applying monolithic melttextured YBCO in rotating machines. Hysteresis motors with
an output power of 4 kW at 24.000 rpm at 77 K or reluctance
motors up to an output power of 38 kW at 3.000 rpm at 77K
(Fig. 5) have been already equipped with the material. These
results were achieved in a successful co-operation with Oswald
Elektromotoren GmbH, Uni Stuttgart, IFW Dresden , MAI
Moscow and other Russian institutes. The aim for the next
years is to build a 250 kW HTS motor with melt-textured
YBCO. By organising the working group "Rotating machines"
within SCENET there is a platform for discussing our results
with other European motor groups.

Fig. 5. Rotor of a 38 kW reluctance motor.
Fig. 4. Batch of melt-textured monoliths.
2d. Magnetoelectronics Department
Several box furnaces, heated and controlled on all six sides,
make it possible to apply a defined temperature distribution in
the furnace to prepare material with reproducible quality,
especially single domain material. By cutting , grinding and
joining, large YBCO functional elements were prepared. In
cooperation with the SurA GmbH a bonding technique was
developed to fix the monoliths in the elements even at low

Contacts:
M.Manzel, manzel@ipht-jena.de
H.Schneidewind, schneidewind@ipht-jena.de
This group is based in the Magnetics/Cryoelectronics
Division at the Institute for Physical High Technology
in Jena. The main objective is to develop and maintain
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a reproducible technology for preparing thin
Tl2Ba2CaCu2Ox films for microwave application. This
work is integrated in the German BMBF National Project
"Superconductors and new ceramics for
communication" under co-ordination of the Robert
BOSCH GmbH.
Our aim is the production of large area (2 inch up to
now) high quality double side coated Tl2Ba2CaCu2Ox
films on technical substrates as lanthanum aluminate
or sapphire, the investigation of oxide buffer layers,
and the development of structures for electronic devices.
A parallel aim is to get a better understanding of the
sputtering deposition of the Tl-free precursor films and
the formation of the superconducting phase during
thallination. Typical parameters of our films are a
critical temperature exceeding 102 K, critical current
density of more than 2 MA/cm2 at 77 K, and microwave
surface resistance lower than 250 µm at 77 K and 10
GHz. A highlight has been the preparation of microwave
band pass filters on double side coated 2 inch wafers of
Tl2Ba2CaCu2Ox on CeO2 buffered sapphire. These filters
are working up to a temperature of 85 K within their
specifications. Tl 2Ba 2 CaCu 2 Ox films were also
successfully used to prepare excellent intrinsic
Josephson junctions. The development of a technology
for 3 inch deposition on sapphire as well as the
preparation of Josephson devices on bicrystals are in
progress.
An important facility of our division is the scanning
electron microscopy which includes X-ray stimulated
energy dipersive microanalysis (EDX).
2e. Division of Laser Technology
Contacts:
H. Stafast, stafast@ipht-jena.de
L. Redlich, redlich@ipht-jena.de
Since 1992 the IPHT laser group has selectively modified thin
films and HTS devices. These maskless techniques on a
micrometer scale are applied by use of cw Ar ion lasers,
microscopes, optical cryostates and computer controlled xystages. Laser modifications refer to HTS materials and noble
metal oxides (passivation layers).
In the case of HTS devices, a two-step procedure is applied: at
first the critical current of individual Josephson junctions in
dc-SQUIDs or the normal resistance of single junctions in a
linear array are determined by local laser-heating above Tc.
Subsequently the Josephson junctions are modified toachieve
optimum device performance.
A novel technique to contact cryoelectronic devices (HTS
bolometer) employs noble metal oxides used as passivating
layers of HTS thin films. The oxide thin films are reduced to
their pure noble metal by a scanning laser beam. Bondable
contact pads with good adhesion to the substrate and low
resistance are produced in that way. The advantage of this
technique in comparison toconventional mask depending
contact etching process is the decrease of necessary technological
steps.
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TECHNICAL UNIVERSITY ILMENAU
Institut für Allgemeine und Theoretische
Elektrotechnik, FA Theoretische und
Experimentelle Elektrotechnik
(Division of Theoretical and Experimental Electrical
Engineering),
http://hans.e-technik.tu-ilmenau.de/htlocal/allg/
tet.html

3a. Cryoelectronics Group
http://nor.e-technik.tu-ilmenau.de/
Contacts:
F. H. Uhlmann , uhlmann@e-technik.tu-ilmenau.de
H. Töpfer, toepfer@e-technik.tu-ilmenau.de
Within this research group there is a long-lasting tradition
of research in the field of superconductivity. The early
work already started in the sixties. With the increasing
development of thin-film devices in the eighties, the
activities focused on the modelling and simulation of
superconducting sensor and electronics structures. This
work included the development of numerical programs
for the three-dimensional calculation of current
distributions and inductances. On this base, analyses
and design contributions for the development of HTS
SQUIDs for various research sites were carried out.
Later on, the activities were extended to the field of
Rapid Single Flux Quantum (RSFQ) electronics and
digital SQUID sensors. Besides the dimensioning and
design of small HTS circuits within national and
international co-operations, efforts have been made for
the development of design methodologies for complex
integrated RSFQ circuits. Currently also numerical
investigations of the pulse propagation in
interconnecting structures as well as influences of
thermal noise on the performance of RSFQ circuits are
performed. The work includes mainly numerical field
computation, circuit simulation, and circuit design.
Software modules, have been developed and verified.
Furthermore, design methodologies and design
techniques for integrated superconducting circuits have
been elaborated and applied for developing SQUID
sensors and small electronics applications.
3b. Biomagnetic Group
http://romeo.e-technik.tu-ilmenau.de/biomag/
Contact:
H. Brauer, brauer@e-technik.tu-ilmenau.de
This research group has a very long tradition in numerical field
computations. In particular, for more than 15 years, field
problems related to biomagnetism and bioelectricity are the main
research topic of this group. In close co-operation with the
Biomagnetic Center Jena a biomagnetic thorax phantom was
developed and used for magnetocardiographic studies. Actually,
the main research topic is the investigation of solution strategies
for inverse problems in biomagnetism (source localisation,
source reconstruction).
Continued p.6
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5.

Contact:
H. Nowak, hnowak@biomag.uni-jena.de

Continued from p.5
4.

SURA GMBH JENA AND INNOVENT E.V. JENA
http://www.innovent-jena.de
Contact:
P. Görnert, pg@innovent-jena.de

The business of the SurA GmbH as a small company is
focused on commercial sale of melt textured (MT)
YBCO materials, magnetic bearings, rotors of motors
etc. in close co-operation with IPHT e.V. Jena, where
the development of these products occurs.
Activities of the industrial research institute Innovent
e.V. Jena concentrate on the preparation and application
of YBCO liquid phase epitaxy (LPE) layers with
thicknesses larger than about 1 µm.
The preparation of oxidic LPE layers has a fairly long
tradition at Jena. In 1975 we started in IMW (Institute
for Magnetic Materials) and PTI (Physical-Technical
Institute) Jena with the growth of LPE garnet films for
magnetic bubble memories and for microwave
applications. As one of the first groups within the
international framework, we have been dealing since
1991 with the growth and characterisation of YBCO
LPE films (C. Dubs, K. Fischer, P. Görnert in J. Crystal
Growth 123, 611 (1992)). This work was carried out first
in IPHT e.V. and continued in Innovent e.V. since 1996.
Our latest main results of a four years YBCO LPE project
of the Deutsche Forschungsgemeinschaft (DFG) and of
the dissertation of T. Aichele contain explanations of
(i) the basis of preparation (liquidus curves, field of
primary crystallisation, solubility models, heat of
solution), (ii) nucleation (homogeneous and
heterogeneous nucleation, surface free energy, OstwaldMiers region, change of YBCO crystallisation from
(001) to (100) on (110) NdGaO 3 substrates in
dependence on the undercooling), and (iii) growth
mechanisms (the interfacial processes are the growth
rate limiting ones, formation of macro-steps, segregation
behaviour).
Besides comprehensive theoretical and experimental
studies have been carried out regarding the formation
of cracks in YBCO layers with thicknesses of more than
about 0.5 µm. The crack formation is caused by the
different thermal expansion coefficients of YBCO and
NdGaO3. It was found - in agreement with results from
ISTEC in Japan - that thick YBCO layers with critical
current densities jc≅1MA/cm2 can be grown on
substrates with large misfit and similar thermal expansion
coefficient such as MgO and also melt-textured (MT)
YBCO, or ceramic Y-ZrO2 after gas phase deposition of
a thin YBCO film - as we have shown.
It is our next goal to integrate our huge experiences in
the field of HTSC LPE films into very similar European
activities.

JENASENSORIK E.V. JENA

Jenasensorik is dealing with biomagnetic instrumentation
including service and consulting in close collaboration with the
Biomagnetic Center Jena. The LTS-SQUID gradiometer
measurement technique especially in unshielded environment
become a main field in application (Nowak,H., Giefller,F.,
Huonker,R, Clin. Phys. Physiol. Meas. 12, Suppl. B, 5
(1991)). Furthermore, the experience and knowledge in SQUIDinstrumentation yielded to an unique Micro-SQUID device
(Nowak,H., Giefller,F., Eiselt,M., Huonker,R., Haueisen,J.,
Röther,J., Medical Engineering & Physics, 21, 563 (1999)).
6.

JENASQUID GMBH
Contact:
H. Nowak, jenasquid@cryogen.com

JenaSQUID GmbH was founded in 1999 by scientists
with more than 20 years of experience, and who were
interested in the widerspread field of biomagnetism,
including modelling. This small company specialises in
active shielding systems, physical phantoms for
biomagnetic instruments, consulting in the field of
biomagnetic instrumentation, characterisation of
shielded rooms and software.
Continued from p.1

PROGRAMMEOFTHE2ndSCENETGEN.MEETING
Friday 10th
P. Komarek, Karlsruhe
Working group on cables
X. Obradors, Barcelona
Working group on FCL’s
Y. Q. Shen, Brøndby
Working group on SQUID’s
J.-C. Mage, Orsay
Working group on filters and passive devices
R. Cristiano, Naples
Working group on detectors
W. Gawalek, Jena
Working group on motors
D. Caplin, London (representing E. Maher, Oxford)
Working group on magnets

Saturday 11th
H. Rogalla, Twente
Working group on digital electronics
J. Evetts, Cambridge
Working group on materials for power applications
C. Gough, Birmingham
Working group on materials for electronics appl.
General Discussion
(Chair: M. Marezio)
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JOB OPPORTUNITIES
1. NST - Nordic Superconductor Technologies
Engineers/Scientists for Development of Process
Optimisation of Heat Treatment of Powder-In-Tube (PIT)
Bi-2223-tapes.
Nordic Superconductor Technologies (NST) is the first
company in Europe entirely focusing on developing,
producing and selling high temperature
superconducting tapes for the global market. Established
in 1997, NST has emerged from NKT Research Center
A/S which is the strategic branch of the Danish NKT
Group. In order to fulfil the customers' increasing
demands for high engineering critical current we are
looking for the following profile:
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subject. Experience in the processing of Bi-2223 tapes will be a
major advantage. Applicants must be fluent in English, with
a good record of scientific publications, or at least the ability to
quickly acquire one. They must be able to work effectively within
a small team and possess excellent interpersonal and project
management skills.
BICCGeneral Superconductors is a commercial supplier of Bi2223 tapes and HTS current leads. It is a business of
BICCGeneral, a world leader in power and communication
cable systems. Financial support for relocation will be available
to the right candidate. Applications should be made in writing
(or e-mail), including full C.V. and salary details, to:
Linda Bunkell, Administration Manager,
BICCGeneral UK Cables Ltd, Technology,
Wrexham LL13 9XP, United Kingdo
(lbunkell@biccgeneral-eu.com).

R&D ENGINEER

For further information about the vacancy you can contact:

Education: Ph.D in Ceramic Engineering, Chemical
Engineering or Materials Science

Chris Friend, Technical Manager,
Tel.: +44 1978 662612,
e-mail: cfriend@biccgeneral-eu.com.
web address: www.bicc-sc.com.

Qualification: 1-3 years industrial or research experience
in advanced ceramic materials processingExperience
with Bi-superconductors is preferredIndustrial
manufacturing experience is preferred.

6TH ADVANCED STUDIES ON

Working area: R&D work on optimising the heat
treatment process of Bi-2223 in PIT tapes.

SUPERCONDUCTING ENGINEERING
(ASSE2000)

Co-operation with commercial suppliers of Bi-2223
precursors to adapt their precursors to our thermal
process and vice versa.

1-9 July 2000, Eger, Hungary

Work start date: As soon as possible.
Please send your written application marked “R&D
Engineer PIT-HT” including a C.V., relevant publication
list, and names and contact of two references to:
Per Vase,Vice-President Engineering
Nordic Superconductor Technologies A/S, Priorparken 6852605
Brøndby Denmark
e-mail: p.vase@nst.com (subject: Job opportunity)
Phone:+45 43483592; Fax: +45 43482501
http://www.nst.com

2. BICC General Superconductors
Vacancy for Senior Scientist/Engineer
BICCGeneral Superconductors is seeking to recruit a Senior
Scientist/Engineer to work in its Superconductivity Group. We
are based near Wrexham in North Wales, UK - 20 minutes drive
from the historic city of Chester and one hour from Manchester
and Liverpool.
The successful applicant will be responsible for the advanced
development of our Bi-2223 tapes. This key role will also
include research into new, cost-effective, high-current conductors
with lower ac losses. Candidates should have at least two yearís
experience in the materials and engineering aspects of
superconductors. Ideally, they will have a PhD in a related

Organized by the Supertech Consortium, Hungary
http://supertech.vgt.bme.hu/asse2000
The objective of ASSE2000 is to provide detailed studies on
the newest results and their engineering aspects both in the
fundamental research and in the applications of
superconductors. The main frame of the Studies is a series
of LECTURES held by well-known worldwide scientists,
researchers, engineers and experts of their topics.
After lectures, the unique ‘CLUB OF SCIENTISTS’ is going to
be organized to provide time for free discussions. The last
three days of the Studies will be devoted to a WORKSHOP
for each participant willing to present the results of her/his
work.
The purpose of ASSE2000 is the following:
* to introduce a wide range of aspects of superconducting
engineering to interested people,
* to get together researchers, engineers, students, lecturers
and scientists,
* to discuss new results and ideas in the HTS field,
* to make new friendships and create a partnership among
participants.
After ASSE2000 a special 2-day (24-25 July, 2000) SATELLITE
WORKSHOP will be held on Superconducting Flywheels.
Every participant of ASSE2000 is kindly invited to attend.
If you are interested in ASSE2000, please fill in the preregistration form at
http://supertech.vgt.bme.hu/asse2000
Dr. István Vajda
Chairman of the Organizing Committee
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1st SCENET SCHOOL ON

SUPERCONDUCTING MATERIALS AND APPLICATIONS*
Int. Conf. Centre “il Ciocco", Castelvecchio Pascoli (Lu), Italy, August 22 - September 3, 1999

LECTURE PROGRAMME
I. FUNDAMENTALS AND MATERIALS
CATHERINE CHAILLOUT - BOUGEROL
Structural aspects of cuprate superconductors
JOHN R. CLEM
Vortex dynamics and related dissipation phenomena
GUY DEUTSCHER
Phenomenological aspects of conventional and
cuprate superconductors
PETER P. EDWARDS
Physical chemistry of superconductors and
metal-insulator transition
HANS-RUDOLF OTT
Unconventional superonductivity
II. MATERIALS PROCESSING

NORBERT KLEIN
Electrodynamics of superconductors and an
introduction to electronics applications
HANS-JOACHIM KRAUSE
The SQUID and its applications
JEAN-CLAUDE MAGE
Superconducting filters and microwave applications
VITTORIO PIZZELLA
Biomedical applications of SQUIDs
HORST ROGALLA
RSFQ and digital devices
IV. POWER APPLICATIONS
RICCARDO GARRÈ
Industrial production of superconducting wires

IVAN BOZOVIC
Thin film processing and molecular engineering
of layered oxides

PETER KOMAREK
Introduction to power applications, FCLs, SMES,
turbogenerators and magnets for fusion technology.

RENÉ FLÜKIGER
Processing of bulk low- and high-Tc materials

VINCENZO PALMIERI
Physics and technology of superconducting
cavities

DAVOR PAVUNA
Phenomenology of cuprates and its relevance to
applications
III. ELECTRONICS APPLICATIONS
ROBERTO CRISTIANO
Physics of radiation-superconductor interaction and
radiation detectors
____________________________

THIERRY TROLLIER
Cryocoolers
MARTIN WILSON
Superconducting magnets and applications
V. SCIENTIFIC VISITS
EUROPA METALLI, (LUCCA) AND A NSALDO E NERGIA , G ENOA .

*Funded by the European Community (GROWTH and IST Programmes) within the framework of the SCENET project.

The participants of the 1st SCENET School smiling under the Tuscan sunshine at "il Ciocco"... to be continued next
July in Karlsruhe...
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2nd SCENET SCHOOL ON

SUPERCONDUCTING MATERIALS AND APPLICATIONS*
Forschungszentrum Karlsruhe (Karlsruhe, Germany), July 9-21, 2000

Topics
Fundamentals and Materials
Basic phenomenological aspects
Materials science aspects of conventional and cuprate
superconductors
Bulk materials
Thick films and tapes
Thin film technology
Force and field calculations

Power applications
Conductors
Power transmission cables
Fault current limiters
SMES
Flywheels
Motors
Magnets and their applications
Cavities

Electronics applications
Filters and passive devices for telecommunication
SQUID and related applications
RSFQ and digital devices
Bolometers and radiation detectors

Scientific visits
Vacuumschmelze GmbH, Hanau
Noell-KRG Energie- und Umwelttechnik, GmbH, Würzburg
____________________________

Purpose of the School
The School is for about 60 students who are finishing
their graduate studies or have just finished them. The School
will be highly didactic; it is aimed at providing basic
knowledge about phenomenological aspects of
superconductivity and will emphasise the principles of
operation and design of selected applications. A few seminars
on specialised topics will be given as well. Two visits to
industries producing superconducting wires and magnets
are planned.
*Funded by the European Community (GROWTH and IST Programmes)
within the framework of the SCENET project.

Confirmed lecturers
P. L. Bruzzone, Villigen
H. C. Freyhardt, Göttingen
W. Gawalek, Jena
W. Goldacker, Karlsruhe
J. Halbritter, Karlsruhe
R. Heller, Karlsruhe
P. Kes, Leiden
H. Kinder, Munich
M. Klauda, Frankfurt
U. Klein, Bergisch-Gladbach
H. Koch, Berlin
H. Krauth, Hanau
D. Leroy, Geneva
R. Mele, Milan
R. Mikkonen, Tampere
X. Obradors, Barcelona
R. Penco, Genoa
D. Proch, Hamburg
H. W. Weber, Vienna
H. Wühl, Karlsruhe

____________________
General information
No special application form is required. Interested persons
wishing to attend the school should send an application
letter, a curriculum vitæ and a letter of presentation from
their advisor, preferably by e-mail or fax, to:
SCENET, MASPEC-CNR
Area delle Scienze, 43010 Parma - Fontanini,
Italy
Phone: +39/0521/25 17 28;
Fax: +39/0521/25 43 52
E-mail: scenet@maspec.bo.cnr.it
Admission to the school will be decided by the Steering
Committee of SCENET within one month after the application
closing date, April 15, 2000. The travel and living expenses
of accepted applicants working within the Countries of the
European Community, Norway and Israel will be covered by
SCENET. The participation costs (including full room and
board) to be covered by other participants will be 90 euro per
day (double room). No registration fee is required.

____________________
Directors of the school

Prof. P. Komarek, FZK Karlsruhe, Germany
Dr. A. Gauzzi, MASPEC-CNR, Parma, Italy

Scientific Secretary
Dr. E. Gilioli, MASPEC-CNR, Parma, Italy
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Updated list of SCENET nodes

Academic Institutions
ATI
RUCA University
CVM
SUPRAS
TU of Denmark
Tampere University of Technology
ISMRA-CRISMAT
Ecole Normale Supérieure
CNRS/CEA
CNRS - LEPES
CEA
University of Augsburg
Georg-August-Universität
University of Tübingen
Technische Universität
IFW
Friedrich-Schiller-Universität
Institut für Physikalische Hochtechnologie
Institüt für Schicht & Ionentechnik
PTB
Universität Braunschweig
FZK
Max-Planck-Institut
University of Wuppertal
Technical University of Ilmenau
NTUA
University of Tel-Aviv
ENEA
University of Naples
INFM
IESS-CNR
MASPEC-CNR
Vrije Universiteit
University of Twente
University of Leiden
NTNU
ITN
LBTS - University of Santiago
CEEOP
Universidad de Zaragoza
CSIC-ICMAB
Chalmers University
CRPP-PSI
University of Geneva
ETH
IRC
Imperial College
University of Oxford
University of Birmingham
DRA
University of Southhampton

City
Wien
Antwerp
Gent
Liège
Lyngby
Tampere
Caen
Paris
Grenoble
Grenoble
Saclay
Augsburg
Göttingen
Tübingen
Garching
Dresden
Jena
Jena
Jülich
Braunschweig
Braunschweig
Karlsruhe
Stuttgart
Wuppertal
Ilmenau
Athens
Tel Aviv
Frascati
Naples
Genoa
Rome
Parma
Amsterdam
Enschede
Leiden
Trondheim
Sacavém (Lisboa)
Santiago de C.
Madrid
Zaragoza
Bellaterra
Göteborg
Lausanne and Villigen
Geneva
Zürich
Cambridge
London
Oxford
Birmingham
Malvern
Southhampton

Industrial Institutions
NST
Brøndby
NKT
Brøndby
Alcatel Recherche
Marcoussis
EDF - DER
Clamart
Schneider Electric
Grenoble
Thomson-CSF
Orsay
Cryoelectra
Wuppertal
Hoechst AG
Frankfurt
Siemens AG
Erlangen
Vacuumschmelze
Hanau
OXXEL GmbH
Bremen
ACCEL
Bergisch Gladbach
SurA GmbH
Jena
Ansaldo - CRIS
Naples
Edison Termoelettrica S.p.A.
Milan
Enel
Milan
Europa-Metalli
Fornaci di Barga
Pirelli Cavi
Milan
Shape Metal Innov.
Enschede
Red Eléctrica de España
Madrid
ANTEC S.A.
Portugalete
Ericsson Component AB
Stockholm
Merck
Poole
BICC Cables Ltd.
Wrexham
Oxford Instruments
Oxon
* Members of the Steering Committee are in bold.

Nota bene: SCENET nodes on the internet
More information on each SCENET node, including phone numbers,
e-mail address, etc. and their research activity, is now available on
the SCENET web page at the address "www.maspec.bo.cnr.it" (link
to SCENET and then to "Members").

State
Austria
Belgium
Belgium
Belgium
Denmark
Finland
France
France
France
France
France
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Greece
Israel
Italy
Italy
Italy
Italy
Italy
The Netherlands
The Netherlands
The Netherlands
Norway
Portugal
Spain
Spain
Spain
Spain
Sweden
Switzerland
Switzerland
Switzerland
UK
UK
UK
UK
UK
UK

Spokesperson*
H. Weber
G. Van Tendeloo
J. Denul
M. Ausloos
N. Pedersen/O. Tønnesen
R. Mikkonen
B. Raveau
P. Monod
J.-C. Villégier
J.L. Tholence
P. Régnier
J. Mannhart
H.C. Freyhardt
R.P. Huebener
H. Kinder
L. Schultz
P. Seidel
W. Gawalek
N. Klein
J. Niemeyer
H. Weh
P. Komarek
H. U. Habermeier
J. Chaloupka
F. H. Uhlmann
E. Liarokapis
G. Deutscher
M. Spadoni
A. Barone/A. Andreone
G. Grasso
S. Barbanera
M. Marezio/F. Licci
R. P. Griessen
H. Rogalla
P. Kes
K. Fossheim
G. Bonfait
F. Vidal
L. García Tabáres
L. Navarro
X. Obradors
T. Claeson
G. Vecsey
R. Flükiger
T. M. Rice
A. Campbell
D. Caplin
D. Dew-Hughes
C. Gough
R.G. Humphreys
C. Beduz

Denmark
Denmark
France
France
France
France
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Italy
Italy
Italy
Italy
Italy
The Netherlands
Spain
Spain
Sweden
UK
UK
UK

P. Vase
T. Freltoft
P. F. Herrmann
P. Manuel
M.-F. Devismes
J.-P. Contour
H. Piel
J. Bock
H.-W. Neumüller
H. Krauth
I. Bozovi c
H. U. Klein
P. Görnert
A. Matrone
S. Zannella
L. Martini
R. Garré
P. Caracino
J. Lindenhovius
J. Feijoo
R. Iturbe
E. Wikborg
R. Riddle
W. Blendl
I. McDougall

This newsletter has been edited by:
Massimo Marezio, Andrea Gauzzi and Edmondo Gilioli
SCENET, MASPEC-CNR
Area delle Scienze, 43010 Parma - Fontanini, Italy.
Phone: +39/0521/251728; fax: 254352; scenet@maspec.bo.cnr.it
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AmessagefromtheCoordinator
The Steering Committee (SC) chaired by
the coordinator is the governing body of the
two networks (SCENET-Electronics and
SCENET-Power). Its membership must be
balanced with respect to the geography and
the field of expertise, which may be materials,
enabling science and electronic and power
applications. At present, there are 20 members,
of whom 19 are listed above plus myself. In
addition, two Scientific Officers, one from
each of the funding Programmes (IST and
Growth), are ex-ufficio members of the SC.
At a recent meeting, Simon Bensasson, the
head of the IST unit, which is funding SCENETElectronics, stressed that the network be as
transparent and democratic as possible. He
strongly suggested that there be a turnover in
the membership of the SC. We both agreed
that the SC should have 18 members plus the
coordinator and six members should be
renewed every year by means of a general
election. The candidates will be nominated
and elected by the nodes. Each node has one
vote and there must be an interval of 1 year
purgatory before a former member can be
reelected.
In all likelihood, the part of the network
funded by the IST (ex-ESPRIT) Programme,
will be extended by one year. Thus, there will
be time for only one election. However, let us
hope that the Network will be renewed by the
European Commission beyond Sept. 2001, so
that many more elections will take place.
Massimo Marezio

PRESENTATION OF SCENET NODES
In this issue of our newsletter, we continue
presenting those nodes of the SCENET network,
which are made up of a number of different
institutions, universities and research laboratories.
This is the sixth node described in our newsletter,
the Birminghame node.

THEBIRMINGHAMNODE
The University of Birmingham Superconductivity
Research Group is the largest superconductivity
research group in the UK with over 70 researchers
involved in major superconductivity programmes in
Physics, Chemistry, Materials Science and Electrical
Engineering. The Group is led by Professor Colin
Gough, who has recently taken over responsibility for
maintaining the UK Superconductivity Forum Web
site (to input information on jobs, conferences, etc.
contact c.gough@bham.ac.uk). Research ranges from
fundamental science, through the synthesis and
optimisation of new materials and their superconducting
properties, materials engineering, and both power and
microwave applications.
Since its formation in 1987, following the discovery
of the cuprate high temperature superconductors, the
Group has been strongly supported by the national
Continued p. 2
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funding body, EPSRC, in addition to attracting
significant EC and industrial support. Birmingham
interacts strongly on fundamental physics with nearby
Warwick University and on device applications with
Richard Humphreys research group at the Governments
Defence Research Agency, DERA at Malvern, about
30 miles South of Birmingham. The Birmingham
Group also incorporates the original ICI
superconductivity group, which now forms the
Functional Ceramics Group of the University’s
Interdisciplinary Research Centre in Materials for High
Performance Applications, which is now led by Tim
Button. This Group were extensively involved in the
successful development and manufacture of microwave
filters for mobile telephone base station applications
used by Illinois Superconductors and for 13.2 kA
current leads developed by EURUS. Birmingham with
Oxford University run the National Crystal Growth
Centre for Oxide Superconductors, which is led by
Professor Stuart Abell. Also in Birmingham is the
University of Aston, which houses the Wellcome
Trust Laboratory for MEG Studies in the Clinical
Neurophysiology Unit, which is to develop a 151channel SQUID system for brain function studies on a
millisecond time scale (g.f.a.harding@aston.ac.uk).
The Birmingham Superconductivity Group involves
about 15 full time academic staff, around 18 postdoctoral
fellows, and typically around 30 PhD students from the
UK and abroad. Opportunities regularly occur for
postdoctoral appointments, for 1-year Masters research
degrees, and 3-4 year PhD studentships in all disciplines.
Students from abroad are generally expected to have
external funding. Students from the EC are treated on
the same fees basis as UK students and may be eligible
for EPSRC support.
Across the interdisciplinary programme, excellent
facilities exist for electrical, magnetic, and microwave
characterisation and measurements, from room
temperature down to mK temperatures, in fields up to
16T. Microstructural facilities include single crystal,
powder and thin film X-ray diffractometers, analytic
SEM and TEM facilities, including an EBSD facility
for texture studies, STM and AFM, and magneto-optic
facilities for magnetic studies of thin films and single
crystals. Thin film work is supported by an
interdisciplinary Laser Ablation Facility, a sputtering
facility, and clean rooms with a wide range of
lithographic facilities for device fabrication. Extensive
use is made of international neutron and muon facilities
for structural and magnetic studies at the Rutherford
Appleton Laboratory in the UK, ILL at Grenoble and
PSI in Zurich. A particularly well-equipped Solid State

Chemistry Laboratory includes facilities for fluorination
and mercuration in addition to high pressure synthesis
of novel superconducting compounds.
Very early successes of the Group included the first
demonstration of flux quantisation in the cuprate
superconductors, the first (albeit crude) HTS SQUID
and the first HTS microwave application (a short dipole
antenna). Recent highlights have included detailed
investigations of the rich magnetic phases of the cuprate
superconductors using neutron diffraction and muons,
and the successful demonstration of a high performance
front-end filter for mobile telephone base-stations.
This was developed under the EC SUCOMS project in
collaboration with GEC-Marconi, Thompson-CSF,
Leybold and the University of Wuppertal.
Below we list the principal permanent academic
staff associated with each major experimental group
and briefly describe their current research activities.
Similar information is also provided for Warwick
University and DERA at Malvern.
Physics
(c.gough@bham.ac.uk ). Professors Colin Gough and
Ted Forgan, Drs Alastair Rae, Chris Muirhead, Mark
Colclough and Nick Darlington. c-axis electrical
transport in BSCCO(CEG), 4-20 GHz microwave
properties of cuprates and ruthenates down to 0.3K
(CEG), small angle neutron diffraction from static and
dynamic magnetic flux phases in cuprates and ruthenates
(EMF), mSR in cuprates (EMF), slow muon magnetic
field profiling near surfaces (EMF), noise measurements
in junctions (CM, MC), magnetic/superconducting
interface physics and spin-injection (CM), imunomagnetic assay using SQUIDs (MC), magnetic
measurements and characterisation (low-field SQUID
susceptometers and 12T VSM (CM and CEG), thin
film and texture structures (CNWD). A large Theoretical
Physics Group led by Professor Mike Gunn work on
various aspects of microscopic theory of HTS and
ruthenate superconductors with Professor Igor Lerner,
Drs Martin Long, Andy Schofield, and Bob Smith.
Chemistry
(p.p.edwards@bham.ac.uk ). Professors Peter Edwards
and Colin Greaves, Drs Ian Gameson, Graham Peacock
and Alan Wright. Emphasis on synthesis of novel
superconductors using and chemical routes to improved
performance. Important research areas include
superconducting films by pulsed laser deposition,
chromium doped mercuro-cuprates (Hg 1Cr xSr 2CuO 4+d,) and lanthanum cupro-fluorides
x
(La2CuO4F0.2), and optimisation of superconducting
properties using plasma oxidation. Research on
mercury-based HTS includes both chemically stabilised
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variants and silver-clad tapes and thick films. There is
also a major programme on fluorinated superconductors.
Materials Science
(j.s.abell@bham.ac.uk). Professors Stuart Abell and
Ian Jones and Dr Tim Button. Materials processing and
characterisation is focussed in three broad areas: textured
films, single crystal growth and assessment, and
microscopic studies, with the overall aim of elucidating
the processing / microstructure / property relationships
and to develop materials for power applications. Stuart
Abell also directs the UK’s National Centre for the
Growth of Oxide Superconductors (with the University
of Oxford).
The Group is excellently provided with a very wide
range of microstructural and analytic characterisation
facilities including X-ray diffractometers, SEM, TEM,
AFM, STM and an EBSD facility for textured films,
etc. Additional facilities include low temperature
scanning electron beam microscopy (LTSEM) and a
low temperature magneto-optic system for investigating
superconductivity on a microscopic scale. Bulk
characterisation includes VSM and SQUID
magnetometers and electrical characterisation including
Jc(B,T). Materials developments are based on textured
thick films and other low cost methods for producing
superconducting tape, including pyrolysis. A
programme with Oxford Instruments addresses the
materials science of textured tapes using the RABITS
technique.
Electronic and Electrical Engineering
(m.j.lancaster@bham.ac.uk). Professor Mike Lancaster,
Drs Adrian Porch, Tim Jackson and Fred Huang.
Receiving and transmitting microwave filters and frontend amplifiers for mobile telephones and other
communications systems. Novel lumped component
and slow-wave filter designs for communications and
signal processing applications. Antennas. Non-linear
microwave studies including third harmonic and
intermodulation studies on both patterned and
unpatterned films. Extensive facilities for microwave
measurements and characterisation up to 80 GHz. State
of art computer electromagnetic design packages for
filter design. Collaboration with DERA and University
of Wuppertal. Sputtering and patterning facilities for
double-sided GdBCO thin films (facility transferred
from GEC-Hurst in 1999). Close collaboration with
CryoSystems, a recently formed start-up company
intending to manufacture integrated microwave frontend filters and cryo-cooled amplifier systems for mobile
telephone applications.
Thin Film Laser Ablation Facility
(c.m.muirhead@bham.ac.uk). It is run as an
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interdisciplinary facility. It is based on an excimer laser
with a beam homogeniser and four deposition chambers
with multiple targets: (i) for highest quality YBCO
films, (ii) for high-quality multilayer and hybrid
magnetic/HTS structures, (iii) for novel materials, and
(iv) for the RABITS, textured substrate and HTS film
programme funded by Oxford Instruments. Clean
rooms facilities in both Physics and Electrical
Engineering provide a wide range of film assessment,
lithography and patterning facilities. Interdisciplinary
support provides microstructural, surface, x-ray,
electrical, microwave and magnetic characterisation.
This facility is complimentary to the sputtering facility
in Electrical Engineering, which is focussed on doublesided films for microwave applications.
University of Warwick
(phrje@csv.warwick.ac.uk ). Professor Don McK. Paul
and Dr Martin Lees. Situated 30 miles south-east of
Birmingham. Department of Physics have excellent
solid state NMR facilities for HTS studies, two infrared furnaces for the growth of oxide superconductors
and related metals, and both VSM and SQUID
characterisation facilities. Warwick interacts strongly
with Birmingham on several international HTS neutron
scattering and mSR programmes.
DERA - Malvern is 30 miles south-west of
Birmingham. The HTS Device and Magnetics Group at
Malvern is led by Richard Humphreys, who is also an
Honorary Professor at Birmingham. DERA was one of
the leading UK Defence Research Agencies, but is now
undergoing public privatisation, enabling it to provide
technical services and consultancy in the commercial
sector. Current research is focussed on thin film growth
by molecular beam epitaxy and the processing and
development of passive microwave devices, SQUID
magnetometers, conventional magnetics and metal
detection, and HTS SFQ circuit design and simulation.
The Group have extensive experience in materials
growth and characterisation, HTS device design and
measurements, and in novel, customer friendly, compact
cryogenic packaging. Commercial services will include:
the growth and processing of single and double-sided
HTS microwave devices and multilayer structures (e.g.
SQUIDs); the characterisation of HTS materials and
devices with a wide range of in-house capability;
prototyping and tuning of microwave devices “in situ”
using laser trimming; microwave subsystems involving
compact HTS microwave devices; ultra-sensitive,
software balanced, SQUID gradiometer systems; and
magnetic and metal detection. For further information
contact Dr. Simon Goodyear:
(swgoodyear@dera.gov.uk)
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Report on the
"Coated Conductors"
SCENET Workshop,
Göttingen, May 26-27, 2000
Sientific Program
Substrates
Pretextured Substrate Materials
B. Holzapfel, IFW Dresden
Growth of Biaxial Textured MgO-Layer by Ion-Beam Assisted Pulsed
Laser Deposition

D.P. Norton, Oak Ridge National Lab.
Rolling-Assisted Biaxially-Textured Substrates for Coated HTS
Conductors

W. Goldacker, FZ Karlsruhe
Studies of the recrystallisation kinetics of substrate tapes from Ni and Cr

G. Masciarelli, Europa Metalli
Improvement of surface quality on texture metallic substrate

R. Flükiger, Univ. Geneva
Using biaxially textured Ag for Coated Conductors

Polycrystalline Substrates
B. Glowacki, Univ. Cambridge
Development of technical substrates

F. Garcia-Moreno, ZFW Göttingen
Polycrystalline metallic substrates

J. Denul, CVM Gent
Polymer substrates

Functional Buffer Layers
Biaxially Textured Buffers & Physical deposition techniques
S. Sievers, Univ. Göttingen
IBAD YSZ and large-area substrates

B. Holzapfel, IFW Dresden
Biaxially textured Ni-alloy tapes

M. Bauer, T. Univ. München
Transport properties of YBCO Coated Conductors with ISD-MgO
Buffer Layers

B. Balachandran, Argonne National L.
Inclined substrate deposition of MgO

R. Wördenweber, FZ Jülich
Large-area Magnetron Sputter Technique for Oxide Materials

Y. Shiohara, ISTEC
R&D of Coated Conductors in Japan

M. Suenaga, Brookhaven National Lab.
A YBCO growth limiting mechanism for BaF2 process

J. Evetts, Univ. Cambridge
Liquid Phase Epitaxy - Progress towards tape coating technology

P. Odier, CNRS Grenoble
Synthesis by aerosol process of superconductors films and buffer layer
materials

Long Length / Large Area
A. Usoskin, ZFW Göttingen
IBAD/PLD, metallic substrates

W. Prusseit, THEVA
Latest results on RABiTS tape coated by thermal evaporation

D.P. Norton, Oak Ridge National Lab.
Reel-to-Reel processing

B. Utz, Siemens
Prospectives of Large Area YBCO deposition by Reactive Thermal
Coevaporation for Coated Conductor

Specific/Required Properties & Their Investigation
Specific/Required Properties.
With contributions from:
Oxford Instruments (E. Maher)
Siemens (R. Nies)
Alcatel (P. Herrmann)
Pirelli (P. Caracino)
Investigation of Specific Properties
D. Larbalestier, Univ. Wisconsin
Pinning and transport properties

C. Jooß, Univ. Göttingen
Grain boundariesin YBCO coated conductors

H. Hilgenkamp, Univ. Twente
Doping and grain boundaries

D. Caplin, Imperial College, London
High-field scanning Hall probe imaging of Coated Conductors

Judith MacManus-Driscoll, Imperial College, London
Thermodynamics of Rare Earth Barium Cuprates (REBCO's) and
application to LPE processing of conductors

B. Glowacki, Univ. Cambridge
Development of Buffer Layers

Chemical Deposition Techniques
B. Balachandran, Argonne National L.
Development of MOCVD process for deposition of YBCO

HTS Deposition
Thin & Thick Films
H. Kinder, T. Univ. München
Thermal coevaporation

A. Usoskin, ZFW Göttingen
Large area HTS-coated conductors based on stainless steel tapes

Processing, Scalability, Handling and Economics
With contributions from:
Siemens (H.W. Neumüller)
Oxford Instruments (E. Maher)
Alcatel (P. Herrmann)
THEVA (W. Prusseit)
Pirelli (P. Caracino)
ISTEC (Y. Shioara)
Workshop Chairmen
H.-C. Freyhardt and M. Marezio
Scientific Secretary
A. Gauzzi, E. Gilioli and J. Hoffmann
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2ndSCENETSummerSchool
July 9-21, 2000, FZK Karlsruhe (Germany).
LECTURE PROGRAMME
HELMUTH WÜHL - (Karlsruhe)
Fundamentals on Superconductivity
Walter Fietz - (Karlsruhe)
Superconductivity and effect of Pressure
CHRISTOPH MEINGAST - (Karlsruhe)
Thermal expansion of HTSC
STEFAN SCHUPPLER - (Karlsruhe)
Electronic Structure of HTSC and related compound
THOMAS WOLF - (Karlsruhe)
Materials science of 123-type HTS
WOLFGANG SCHAUER - (Karlsruhe)
Hall sensor magnetometry of HTS
PIERRE BORDET - (GRENOBLE)
Materials and structural aspects of cuprate
superconductors and related aspects
PETER KES - (LEIDEN)
Materials and structural aspects of cuprate
superconductors and related aspects
JÜRGEN HALBRITTER - (Karlsruhe)
Surface impedance of Superconductors
PIER LUIGI BRUZZONE - (VILLIGEN)
Stability, AC losses and large cable-in-conduit
conductors
HELMUT KRAUTH - (Hanau)
Practical Low Tc Superconductors
WILFRIED GOLDACKER - (Karlsruhe)
Bi-based Superconductors
HARALD WEBER - (WIEN)
Radiation effects on superconducting magnet
components
DAMIAN TWERENBOLD - (NEUCHATEL)
Superconducting Detectors
PETER KOMAREK - (Karlsruhe)
Force and field calculation
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ANDREA MANSOLDO - (MILAN)
Power transmission cables
ACHIM HOBL - (BERGISCH GLADBACH)
HTS Current Leads
ROBERTO PENCO - (GENOA)
Large superconducting magnets for particle detection
and fusion
DANIEL LEROY - (GENEVA)
Accelerator magnets
FRANK DAVIES - (OXFORD)
Magnetic Resonance Imaging Magnets
RISTO MIKKONEN - (TAMPERE)
Superconducting magnetic energy storage
HELMUT KINDER - (MUNICH)
Large scale production of HTS films
ANDREAS LEENDERS - (Göttingen)
YBCO-HTS. Properties and applications
CHRISTIAN JOOSS - (Göttingen)
YBCO coated conductors: an approach with biaxially
textured buffer
WOLFGANG GAWALEK - (JENA)
Motors with melt textured bulk materials
XAVIER OBRADORS - (BARCELONA)
Fault current limiters and applications
DIETER PROCH - (HAMBURG)
Accelerator cavities
MATTHIAS KLAUDA - (STUTTGART)
Superconductors and Cryotechnology for space
communications
WILHELM JUTZI - (Karlsruhe)
Accelerator cavities
HANS KOCH - (BERLIN)
SQUID and applications
SCIENTIFIC VISITS
VACUUMSCHMELZE (HANAU)
NOELL (WÜRZBURG)
FORSCHUNGSZENTRUM (KARLSRUHE).

Students of the 2nd SCENET School in Karlsruhe, happy to learn about superconductivity.....
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Report on the Steering
Committee Meeting
Bruxelles, June 20, 2000.
The contract of SCENET N° 22804, the Network
of Excellence funded by the ESPRIT Programme,
will terminate on Sept. 30, 2000.
The Steering Committee including the coordinator,
twelve members, and two Scientific Officers met in
Brussels on June 20, 2000 to discuss the short- and
long-term future of the network. It was decided to
ask for an extension of the contract until Sept. 30,
2001 without requesting additional funds. This
extension, if approved, would allow the network to
carry out new activities by using unspent funds.
The situation of the budget is as follows:
Three cost statements (accepted)
645,176 Euro
Expenses from Oct. 1999 to June 2000
120,710 Euro:
- Workshop Rome (Dec. 1999)
- One short visit grant
- Newsletters
- Overhead
- Working group SDE-Twente
- W. G. Passive Devices-Thomson
- W. G. Detectors-Naples
- W. G. SQUID-NKT
- W. G. Materials-Birmingham
- Workshop Goettingen

27,900
4,500
2,115
6,195
16,000
6,000
19,000
13,000
1,000
25,000

Provisional costs from June to Sept. 2000
77,000 Euro:
- S C meeting
Brussels, June 20, 2000)
8,000
- 2nd SCENET School
(Karlsruhe, July 9-21, 2000)
8,000
- Hot-Line
7,500
- Newsletters
2,500
- Working group SDE-Twente
24,000
- W. G. Passive Devices-Thomson
6,000
- W. G. Detectors-Naples
12,000
- W. G. SQUID-NKT
9,000
Total: 842,886 Euro
Since the initial budget for the network was
1,000,000 Euro, the unspent funds at the end of the
contract will be 157,114 Euro.
If the Commision approves the request for the
contract extension, the unspent portion of the budget

will be allocated among the working groups as
follows:
- W.G. Superconducting Digital Electronics
(U. Twente)
134,114 Euro
- W.G. Detectors and Bolometers
(CNR-Naples)
7,000
- W.G. Passive devices
(Thomson-Orsay)
6,000
- W.G. SQUIDs
(NKT-Brøndby)
10,000
Total: 157,114 Euro
Most of the funds will go to the SDE
(Superconducting Digital Electronics) working group
because it is planning to establish an open and
modular European foundry and cell/circuit library
network, which will bring together the different
expertise from national centers. The other three
working groups in conjunction with the nodes will
update the roadmaps. It should be pointed out that
the applications handled by these working groups
are those which are closest to being marketed. The
development of compact, light and cheap cryocoolers has made the excellent characteristics of
microwave filters quite competitive for the use in
mobile-telephone stations. On the other hand, the
SQUID technology may soon become competitive
in the field of medical diagnostics.

Job opportunities
Bar –Ilan University
Department of Physics
Institute of Superconductivity
Invites applications for a temporary position of a
visiting scientists to participate in a developing
project of high currents applications of High
Temperature Superconductors. Candidates should
have experience in high current applications,
Superconductivity and cryogenic systems.
For information please contact:
Prof. Yosef Yeshurun
Institute of Superconductivity
Department of Physics
Bar-Ilan University
52900 Ramat-Gan, Israel
Tel: 972-3-5318607 - Fax: 972-3-5353298
e-mail:
yeshurun@mail.biu.ac.il
http://www.biu.ac.il/ESC/htslab/Yeshurun
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Updated list of SCENET nodes
Academic Institution

City

State

Spokesperson*

ATI
Johannes Kepler Universität
RUCA University
CVM
SUPRAS
TU of Denmark
Tampere University of Technology
ISMRA-CRISMAT
Ecole Normale Supérieure
CNRS/CEA
CNRS - LEPES
CEA
University of Augsburg
Georg-August-Universität
University of Tübingen
University of Hanover
Technische Universität
IFW
Friedrich-Schiller-Universität
Institut für Physikalische Hochtechn.
Institüt für Schicht & Ionentechnik
PTB
Universität Braunschweig
FZK
Max-Planck-Institut
University of Wuppertal
Technical University of Ilmenau
NTUA
NTUA
University of Tel-Aviv
University of Naples
INFM
IESS-CNR
MASPEC-CNR
Vrije Universiteit
University of Enschede
University of Leiden
NTNU
ITN
Strathclyde University
LBTS - University of Santiago
CEEOP
Universidad de Zaragoza
CSIC-ICMAB
Chalmers University
CRPP
University of Geneva
ETH
IRC
Imperial College
University of Oxford
University of Birmingham
DERA
University of Southhampton

Wien
Linz
Antwerp
Gent
Liège
Lyngby
Tampere
Caen
Paris
Grenoble
Grenoble
Saclay
Augsburg
Göttingen
Tübingen
Hanover
Garching
Dresden
Jena
Jena
Jülich
Braunschweig
Braunschweig
Karlsruhe
Stuttgart
Wuppertal
Ilmenau
Athens
Athens
Tel Aviv
Naples
Genoa
Rome
Parma
Amsterdam
Enschede
Leiden
Trondheim
Sacavém
Glasgow
Santiago de C.
Madrid
Zaragoza
Bellaterra
Göteborg
Geneva
Geneva
Zürich
Cambridge
London
Oxford
Birmingham
Malvern
Southhampton

Austria
Austria
Belgium
Belgium
Belgium
Denmark
Finland
France
France
France
France
France
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Greece
Greece
Israel
Italy
Italy
Italy
Italy
Netherlands
Netherlands
Netherlands
Norway
Portugal
Scotland
Spain
Spain
Spain
Spain
Sweden
Switzerland
Switzerland
Switzerland
UK
UK
UK
UK
UK
UK

H. Weber
G. Gritzner
G. Van Tendeloo
J. Denul
M. Ausloos
N. Pedersen/O. Tønnesen
R. Mikkonen
B. Raveau
P. Monod
J.-C. Villégier
J.L. Tholence
P. Régnier
J. Mannhart
H.C. Freyhardt
R.P. Huebener
B. R. Oswald
H. Kinder
L. Schultz
P. Seidel
W. Gawalek
N. Klein
J. Niemeyer
H. Weh
P. Komarek
H. U. Habermeier
J. Chaloupka
F. H. Uhlmann
E. Liarokapis
A.G. Mamalis
G. Deutscher
A. Barone/A. Andreone
G. Grasso
S. Barbanera
M. Marezio/F. Licci
R. P. Griessen
H. Rogalla
P. Kes
K. Fossheim
G. Bonfait
G. Donaldson
F. Vidal
L. García-Tabarés
L. Navarro
X. Obradors
T. Claeson
G. Vecsey
R. Flükiger
T. M. Rice
A. Campbell
D. Caplin
D. Dew-Hughes
C. Gough
R.G. Humphreys
C. Beduz

* Members of the Steering Committee are in bold.
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Updated list of SCENET nodes
Industrial Institutions
NST

Brøndby

Denmark

P. Vase

NKT

Brøndby

Denmark

Y. Q. Shen

Alcatel Recherche

Marcoussis

France

P. F. Herrmann

EDF - DER

Clamart

France

P. Manuel

Schneider Electric

Grenoble

France

M.-F. Devismes

Thomson-CSF

Orsay

France

J.-P. Contour

Cryoelectra

Wuppertal

Germany

H. Piel

Hoechst AG

Frankfurt

Germany

J. Bock

Siemens AG

Erlangen

Germany

H.-W. Neumüller

Vacuumschmelze

Hanau

Germany

H. Krauth

OXXEL GmbH

Bremen

Germany

I. Bozovic

ACCEL

Bergisch Gladbach Germany

H. U. Klein

SurA GmbH

Jena

Germany

P. Görnert

THEVA

Munich

Germany

W. Prusseit

Ansaldo - CRIS

Naples

Italy

A. Matrone

Edison Termoelettrica S.p.A.

Milan

Italy

S. Zannella

ENEA

Frascati

Italy

M. Spadoni

Enel

Milan

Italy

L. Martini

Europa-Metalli

Fornaci di Barga

Italy

R. Garré

Pirelli-Cavi S.p.A.

Milan

Italy

P. Caracino

Shape Metal Innov.

Enschede

The Netherlands

J. Lindenhovius

Red Eléctrica de España

Madrid

Spain

V. J. Gonzales

ANTEC S.A.

Portugalete

Spain

R. Iturbe

DIOPMA

Barcelona

Spain

A. Calleja

Ericsson Component AB

Stockholm

Sweden

E. Wikborg

Merck

Poole

UK

R. Riddle

BICC Cables Ltd.

Wrexham

UK

W. Blendl

Oxford Instruments

Oxon

UK

I. McDougall

N. B. New nodes: University of Linz (Johannes Kepler Universität, Linz), University of Hanover (Hanover),
National Technical University of Athens (NTUA, Athens), ITN (Sacavém), THEVA (Munich) and DIOPMA
(Barcelona).

SCENET nodes on internet:
More information on each SCENET node, including phone and fax numbers, e-mail address,
etc. and their research activitry, are now available on the SCENET web page at the address:
"www.maspec.bo.cnr.it" (link to SCENET and then to "Members").
This newsletter has been edited by:
Massimo Marezio
Andrea Gauzzi
Edmondo Gilioli
SCENET, MASPEC - CNR

Parco Area delle Scienze 37/A
43010 Parma - Fontanini, Italy
Phone: +39/0521/25 17 28;
Fax: +39/0521/25 43 52
e-mail: scenet@maspec.bo.cnr.it
internet: www.maspec.bo.cnr.it
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PRESENTATION OF
SCENET NODES

SCENET Steering Committee Meeting

In this issue of our newsletter, we continue presenting
the SCENET network nodes, which are made up of
several Institutions, Universities and Research
Laboratories. This time we present the Milan node.

As everybody knows the SCENET network will
terminate at the end of September, 2001. Actually,
SCENET includes two networks, the first funded by
the IST Programme: the Network of Excellence on
Superconductivity and the second funded by the
Growth Programme: the Thematic Network on the
Power Applications of Superconductivity. Even though
the two networks have separate budgets and
consequently separate cost statements, the Steering
Committee, the two Scientific Officers of the respective
programs, and myself have always considered it as
one and treated it accordingly. Because of the specific
priorities of the two EC programs, the network funded
by IST has focused on the electronic applications of
superconductivity while that funded by Growth has
power applications as its main interest.
The original goals were to create links between
academia and industry within the European Union, to
single out technologies for Europe, to identify profitable
areas for collaboration, and to draw up the road map
for each specific application. The road maps consist of
relating the state of the art, foreseeing the short-,
medium- and long-term future and suggesting how to
make these visions become a reality.
Various activities were proposed and are being
carried out to fulfill these goals. Two general meetings,
together with six topical workshops have been held
during these past four and half years. Ten newsletters,
including the present one, have been published. A
web page has been updated periodically. Since this is
the responsibility of my collaborators, I would like to

The Milan node
1. LASA laboratories, INFN and Physics Dept.
of the University of Milan
http://www.lasa.mi.infn.it
Contact:
L. Rossi, lucio.rossi@mi.infn.it
LASA is a laboratory dedicated to Applied
Superconductivity for Particle Accelerators and
Detectors. It is run jointly by INFN (National Institute of
Nuclear Physics) and the Physics Department of the
University of Milan. About 15 researchers and engineers
as well as 20 technicians work in the lab.
The main activities are:
- Design of large scale superconducting magnets and
high gradient RF superconducting cavities.
- Design and test of very high current superconducting
wires and cables.
- Measurements of mechanical properties.
- Test of small and medium size superconducting
magnets.
The main LASA facilities are:
1. a helium liquifier capable of 40 l/h;
2. solenoids for cryogenic test in magnetic field: 13 T ∅50 mm, 8 T – ∅550 mm, 18 T - ∅100 mm, all equipped
with VTI (1.4 K – 300 K);
3. test facilities for Ic measurements (2.5 kA, 13 T) and
cables (30 kA, 8 T);
4. 100 kN machines for static and dynamic (fatigue)
mechanical test in the 3 K - 300 K range.
The main achievements in the past have been the thin
solenoid for the ZEUS detector (Desy, Hamburg) and
the first three prototypes of the long dipoles for the
LHC project (CERN). At present the group is mainly
involved in the design, construction and testing of the
huge ATLAS superconducting coils (25 m long and 5 m
wide), the largest superconducting devices ever built.
Continued p. 2
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The Milan node
Continued from p. 1
The conductor, developed at LASA in a collaboration
with ETHZ and CEA - Saclay, is a composite NbTi/Cu/
Al, 2 km long unit capable of some 60 kA at 5 tesla field.
There are around 32 units of this type.
Other programs deal with the construction of prototypes
RF cavities for high intensity proton linac, as well as
development of very high current density A15 conductor
(Jc= 2000 A/mm2 at 12 T) for next generation HEP
colliders.

The first 15 meter long 8 T magnet for the LHC project,
built by the INFN-LASA within the framework of a
collaboration with CERN for superconducting magnets.
For the LHC, some 1200 similar dipoles will be
manufactured by European industry and installed in
the 27 km long tunnel (100 m underground) in the
Geneva area.

2. CNR - TeMPE - Institute of Technology for
Materials and Energetic Processes
http://www.tempe.mi.cnr.it
Contacts:
A. Tuissi , ausonio@tempe.mi.cnr.it,
R. Masini, masini@tempe.mi.cnr.it
The Institute of Technology for Materials and Energetic
Processes (TeMPE) is a research institute of the National
Research Council (CNR). The Institute was established in
1968 as ITM (Istitute of Technology for non conventional
Materials) and recently its capability was increased by
incorporating another CNR Institute (IPE) devoted to energetic
processes. The permanent staff includes 55 workers (23
researchers, 32 technicians and employers).
TeMPE carries out research in the field of new and advanced
metallic materials and covers all aspects of special metallurgy
for both the study and the correlation between the physicalmechanical and structural properties, technological production
and application.
The Institute's main object is to develope certain aspects of
materials science and technology, with particular emphasis on
advanced metals and alloys (including superconducting
materials, shape memory alloys), high temperature and corrosion

resistant materials, non conventional metallurgy, study of
energetic processes, with special attention to the combustion
aspects
In 1995 the “Products and Processes” Department of TeMPE
was transferred to Lecco, where advanced melting technologies
(including Plasma Arc, Electron Beam and Vacuum
Induction), and cold and hot working equipment are used to
process innovative materials on both laboratory and pilot scale
production.

Plasma Arc Melting (PAM) furnace for the pilot
production of advanced alloys

In the field of superconducting materials, the Institute’s
activity is aimed at the production and physical-chemical
characterisations of high and low superconductors. Since 1976
it has actively studied the preparation methods and electric and
magnetic characterisations of superconducting wires in NbTi,
NbTiTa alloys, A-15 intermetallic compounds (Nb3Sn doped
with Zr) and C-15 compounds (Laves phases). After the
discovery of high Tc superconductors, the Institute began several
research programs focused on the study and preparation of
YBCO and BSCCO systems in the form of film, tape and
polycrystalline bulk material. Relevant activity was also carried
out within the framework of the CNR Targeted Project
“Superconductive and Cryogenic Technologies”.
Recently a method for producing High Tc superconducting
thick films based on cryogenic electrophoresis and a process for
manufacturing Ag/BSCCO composite tapes with Ag/
superconductor maximised interface have been developed and
patented. Moreover, TeMPE as a partner of the Brite-Euram
project BRPR CT97 0607, is involved in the preparation and
characterisation of textured metallic substrates for the next
generation high temperature coated superconductors. The
activity has been dedicated to developing and studying pure Ni
and Ni-based binary and ternary systems for textured and nontextured tapes. Some of these alloys have also been patented.
Both national and international collaborations with research
centres and industries have furthered this research.
The main topics are:
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1. new materials
a) studies aimed to reduce anisotropy in HTSC by doping
b) search for new materials by synthesis under high pressure
(metastable phases)
c) ferromagnetic superconducting ruthenates (interplay between
“ferromagnetism” and superconductivity)
2. new preparation methods
a) development of techniques which permit a texturation along
the crystallographic c-axis direction (thick films only) such as
spray deposition, partial melting and cryogenic electrophoresis;
b) preparation and characterisation of textured (Ni and Ni
based) and non textured metallic substrates for high temperature
coated superconductors.
Experimental facilities
• AC-DC magnetic susceptibility, resistivity and
magnetoresistance equipments in the 4-300K temperature range
and applied magnetic field up to 14T.
• XRD, SEM,TEM,EBSD,DSC, TG/DTA, mechanical tests,
creep, fatigue.
• Advanced melting technologies (plasma arc, electron beam
and vacuum induction); cold and hot working equipments.

3. CESI
http://www.cesi.it
Contacts:
L. Martini, lmartini@cesi.it
L. Bigoni, bigoni@cesi.it
CESI is a private company established in 1956. After
the reorganization within the Enel Group, CESI
acquired Enel's R&D activities in generation,
transmission, distribution, final use of energy,
environment and renewable energy fields. CESI also
benefitted from the competence, know how, knowledge
and references which came from CISE, a Research
Center (incorporated in Enel Research in 1998) whose
Superconductivity Laboratory, has been active since the
early 70’s.
The activity of CESI Superconductivity Group, which
composed of six researchers, focuses mainly on high
temperature superconductors (HTS) of interest to the
power energy sector and on the assessment of the
potential impact of superconducting devices on the
electrical network.
In particular:
Monitoring the progress of HTS materials and of
their potential impact on design and performance of
most significant superconducting electrical devices.
Information on progress of HTS technology are
continuously updated by direct contact with
manufacturers as well as by active participation on
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international committees e.g. the International Energy
Agency (IEA) for an Implementing Agreement for a
Co-Operative Programme for Assessing the Impacts of
High-Temperature Superconductivity on the Electric
Power Sector and SCENET.
Development and characterisation of HTS tapes and
conductors
The Superconductivity Group has all the facilities needed
for the mechanical deformation and sintering of long
BSCCO/silver-alloy sheathed wires and tapes (also with
innovative layout) by the powder-in-tube method.
Transport critical current measurements are regularly
carried out in the 4.2 K – 100 K temperature range and
applied magnetic field up to 8 T for dc current up to
1700 A on different HTS conductors. AC loss
measurements at 50 Hz are performed by the electrical
method up to 3000 Arms and for lower currents also in
the 20-90 Hz range of frequencies. Moreover, AC losses
by a calorimetric method are performed on model
cable conductors within the framework of national and
EC funded projects. Magnetic measurements such as
χ(T) and M(H) loops, are performed by a dc SQUID
magnetometer on small HTS specimens. The
superconductivity group developed bulk multilayered
BSCCO 2223 composite conductors fabricated by means
of the “accordion-folding” method (AFM conductors).
AFM BSCCO 2223/Ag-Au conductors have ideal
electrical, thermal and mechanical properties for highcurrent low-loss current lead applications.
Design, simulation and testing of “full-scale” electrical
devices.
In the early 90’s the Superconductivity Group was
very active in the design, realization and final testing of
“Laboratory-scale” prototypes of rotors, flywheel and
fault-current limiters (FCL) incorporating HTS ceramic
materials. Among those pioneering works we mention
the following achievements: i) a 15 Wh flywheel unit
with melt-textured YBCO bearings, built and tested up
to 18,000 rpm to investigate the stability of the HTS
bearing system; ii) a 4 kVA inductive shielded-core FCL
prototype, based on commercial BSCCO 2212 tubes,
that was designed, constructed and deeply characterised
under fault conditions.
The Superconductivity Group has established fruitful
national as well as international collaborations, also
within the framework of EU funded projects, with
academic institutions, research centers and companies
such as University of Twente, Slovak Academy of
Sciences, INFN and INFM, ISTEC, TCSUH, BICC, Pirelli
Cavi e Sistemi and NKT.
At present, CESI is involved, among others, in the
following national and international projects on applied
Superconductivity for the design, simulation
development and testing of "full-scale" electric devices
and components:
Continued p. 4
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HTS Power Transmission Cables.
An agreement for “Energy Transmission Systems
using HTS Cables” has been signed in 1999 by Pirelli,
ENEL and Edison for the development, realization and
testing of a 132 kV, 3000 A prototype HTS Cable System
(1999 – 2003). The participants and their role within
the project are: Pirelli Cavi e Sistemi, “System Provider”
for the prototype, including the HTS cable, accessories,
cryogenic plant, control systems; CESI, supplier of “knowhow” for network, for AC loss measurements and for the
test site, also undertaking the test programme; Edison,
supplier of “know-how” for network, and for AC loss
measurements.
Superconducting Magnetic Energy Storage devices
SMES
A National project, involving Ansaldo Ricerche and
Europa Metalli, started in 1999 for the development
and testing of a 1 MVA, 4 MJ micro-SMES unit, with lowtemperature superconductors (LTS), for the MV
distribution system (1999 – 2002). The roles of CESI as
co-ordinator of the project are: definition of the required
power conditioning system, comparison with
electrochemical storage systems and development of
HTS current leads.
HTS Current Leads
CESI and the English company CRYOGENIC Ltd
have collaborated to design and manufacture a pair of
hybrid metal-HTS low-loss current leads (CL) prototypes
for CERN to carry a nominal current of 13 kA and a 600
A current lead assembly. The CL prototypes, having a
cold stage incorporating a number of stacked AFM
BSCCO 2223/Ag-Au composite conductors fabricated
by CESI, connected in parallel, have been successfully
tested at the CERN.

LOWER SECTION

HTS
CONDUCTORS
LTS WIRES

UPPER SECTION

HEAT EXCHANGER

20 K HELIUM
GAS INLET
INTERFACE BLOCK

Schematic drawing and picture of a 13 kA hybrid
metal-HTS current lead prototype.

4.Edison
http://www.edison.it
Contacts:
S. Zannella, zannellas@edison.it
G. Giunchi, giunchig@edison.it
Edison, one of the world’s oldest electric power companies,
is nowadays a multiutility company, within the Montedison
group, that produces and distributes electric power and
natural gas, and provides water and telecommunication
services.
Edison’s R&D activities are focused on technology
innovations able to reconcile development and
environmental issues.
Since 1996, superconductivity is one of the sectors targeted
for research in view of its strategic importance and
technological impact that it could have on the future of the
electrical power industry. The R&D staff comprises about
20 people involved in different research and development
programs regarding both material development and
applications of high temperature superconductors. Most of
the activities are performed within the framework of research
collaboration agreements with other partners.
On the topic of superconducting materials, Edison has
oriented its research efforts in the field of the advanced
coated tape technologies. Two research projects are under
way for the exploitation of two promising technologies for
HTS deposition on metallic tapes: the sequential
electrodeposition and the thermal co-evaporation .
The electrodeposition project was launched in December
1998 in co-operation with the SRMP group of CEA –Saclay
and concerns the manufacturing of both the BSCCO 2212
compound and the YBCO 123 compound. Typically a
planar textured deposit of 3.5 micron is realised on both
sides of a metallic substrate (Ag or nickel-based alloy) by
sequential deposition of the individual elements and
intermediate thermal treatments. The most promising results,
up to now, have been obtained for the Bi-2212 compound
on Ag, reaching a critical current density of 40.000 A/cm2,
at 77 K in self field, and 75.000 A/cm2 , at 66 K with a
magnetic field of 3 T applied parallel to the plane of the
tapes.
These results concern short samples but the
electrodeposition technology allows a scaling up to tape
lengths of industrial interest. Edison has planned to realize
in its R&D center a pilot plant to make in continuos the
sequential electrodeposition and the thermal treatments of
the HTS tapes .
On the other side, the development of next generation coated
tapes by thermal co-evaporation is performed within the
framework of a three years national project, partially funded by
CNR. A team of researchers from Edison, Europa Metalli and
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Maspec – CNR Institute have been jointly operating, since this
year, to develop a continuous deposition process for the production
of high Jc YBCO coated conductors. The target is the realization
of long YBCO tapes, having Jc > 105 A/cm2 and reasonable
cost, by the development of technical solutions for a reliable tape
motion system and for the optimization of precursors yield and
deposition rate.
A research activity, shared between the above projects, regards
the development of substrates suitable for making coated tapes.
In particular, thin metallic films of a new nickel -based alloy,
non magnetic and with outstanding mechanical properties,
have been realized by melt spinning and thermal processes and
coating test with MgO are in progress.
The development of cold dielectric HTS power cable systems
is entering in the testing phase of the first complete prototypes
and Edison is engaged in a four year project, together Pirelli
Cavi e Sistemi and CESI to develop, manufacture and test a
complete HTS cold dielectric cable including accessories and
cryogenic system. The 30 m long, single-phase cable prototype
will be based on Bi-2223 tapes and will operate at 132 kV, 3
kA. Network studies are also carried out to identify and
examine the most suitable location for HTS applications in
Italy. In addition, Edison is in charge of AC loss measurements
of the individual BSCCO 2223 tapes and an experimental setup has been purposely developed, with the collaboration of IEESAS (Bratislava), to test HTS specimens carrying an alternating
transport current up to 240 A, in the range 20-200 Hz, and
subjected to an external AC magnetic field up to 120 mT
oriented perpendicularly to the transport current and having
any direction with respect to the tape plane.

Experimental set-up for AC loss measurements of
HTS tapes carrying AC current and subjected to external
AC magnetic field.
Edison is also a distributor for American Superconductor’s
SMES product line to provide an innovative and effective
power quality solution for its customers. Two SMES units will
be soon installed at a STMicroelectronics chip manufacturing
plant in Agrate to protect a 10 MVA load from temporary sags.

5. Pirelli Cavi e Sistemi
http://www.pirelli.com
Contacts:
M. Nassi, marco.nassi@pirelli.com,
P. Caracino, paola.caracino@pirelli.com
The Pirelli Company was established in 1872, today
is a multinational corporation present in 21 Countries
across 5 Continents with two core business, cables and
systems and tyres. The Pirelli Cables and Systems Sector
has the main product areas in the Energy Cables and
Telecommunication Cables; with total sales of over
3,900 million Euro it ranks among the world leaders.
The Superconductivity Group was established in
1987 in the mainframe of advanced research activities of
Pirelli Cavi e Sistemi SpA, in Milan, following the
discovery of the cuprate high temperature
superconductor (HTS). During the first years, the group
activity was focused on the evaluation of the more
suitable HTS materials and technologies to be used for
the HTS cable manufacturing.
In 1990, with the identification of BSCCO 2223 and
Oxide Power in Tube (OPIT) as the material and
technology to be used for the realisation of conductor
elements, the Pirelli commitment to superconductivity
was reinforced with the signing of a collaboration
contract with American Superconductor in USA on the
development of BSCCO tapes.
During the following years Pirelli was deeply involved,
both internally and in the mainframe of European
Projects, on the HTS cable technical and economic
feasibility evaluations. In 1994, Pirelli completed the
feasibility study and the design of a 115 kV, 400 MVA
cable of the Warm Dielectric (WD) type suitable for
retrofit in existing 8 inch pipes. In 1995, based on the
conclusions of these studies, the U.S. Electric Power
Research Institute and the U.S. Department of Energy,
undertook with Pirelli a program to develop this cable
design into an actual system prototype including joints,
terminations and cryogenics. The compact size of the
Warm Dielectric design is ideal for circuit retrofit upgrade
applications, which EPRI and their members have
recognised as an important benefit of the high power
densities offered by HTS cables. In December 1998,
Pirelli successfully completed and tested the 115 kV
cable. The cable is 46 m long and carries 2,000 A of
alternating current.
This is a single-phase prototype cable fully tested in
Pirelli laboratories:
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115 kV WD HTS cable during a HV test.
Building on the success of the first WD cable
prototype, Pirelli and its partners initiated a project for
a cable system to be installed in a customer-owned and
operated facility. This system includes a 3-phase, 24 kV
cable system which is approximately 120 m long and
carries a design current of 2400 Arms. The site for the
demonstration is located at the Frisbie substation in
Detroit, Michigan; the HTS cables will connect the low
voltage side of a 120-24 kV transformer, with a circuit
rating of 100 MVA, to the 24 kV bus in the building.
Originally, 9 mass-impregnated-paper insulated cables
were required to carry the load; the HTS circuit will
accomplish the task using only 3 cables, leaving the
remaining ducts available for other uses. The transition
from laboratory prototype to a field installation imposes
new requirements on the cable system, such as the
capability to support fault currents and to be installed in
an existing network of underground ducts. The team
includes: Pirelli Cables and Systems who is project leader
and will design, manufacture, and install the cable
system; the other partners are Detroit Edison, EPRI,
American Superconductor, Los Alamos National
Laboratory and Lotepro Corp. The work is supported
under Phase Two of the Department of Energy Office of
Energy Technology’s Superconducting Partnership
Initiative.
Pirelli is also involved in several R&D projects based
on the Cold Dielectric Coaxial (CDC) cable design,
each have specific goals ranging from system design
studies to experimental development and demonstration
of complete HTS cable systems. The approach adopted
for all these programmes has involved initial feasibility
studies in order to analyse the suitability and effectiveness
of various HTS system options within the context of a
specific transmission application, working in close
collaboration with interested utilities. The CDC system
developments are still at the laboratory experimental
stage respect to the WD one but initial results indicate
that their potentially advantageous properties will be
achieved within the next few years. In September 1997

Pirelli and EDF announced a development program
for the design, construction and testing of a HTS system
prototype suitable for high power transmission. Three
years later, the construction of a 225 kV HTS CDC cable
prototype was successfully completed within the
mainframe of the Pirelli-EDF co-operation. The 225 kV
HTS prototype cable, 20 m length, can carry up to 2600
Arms with superconductor electrical losses of less than 1
W/m. Its electrical insulation is designed to withstand
an alternating voltage of 225 kV between phases. In a
three-phase transmission system this HTS cable would
enable a transmitted power of 1000 MVA, a level that
would today only be achieved at 400 kV with conventional
cable technology. The project foresees the feasibility
study, construction, experimentation and long term
test of a complete prototype system including a 50 m
cable length; the long-term test will be performed at an
EDF test facility in France. Development of accessories,
cooling plant and related technologies is proceeding in
parallel.
A second collaboration program on the CDC cable
development, together with Edison and CESI, is now in
the experimental study phase. Among the performed
studies special attention is given to the reliability of the
HTS cable system, and the overall system reliability
impact. The final goal is a 132 kV, 3 kA CDC cable, 30
m long that will be tested at CESI laboratory. Parallel to
these external collaborations Pirelli has established
internally all the characterisation resources necessary
for tape, model conductor, cable and accessories
qualification. The current carrying capacity is
investigated both in DC and AC transport regimes with
particular attention to the effect of magnetic field and
to the dissipation mechanism with AC transport current
in the range of frequencies around 50 Hz. In this
framework, different conductor designs have been
realised and characterised to optimise the dissipation
behaviour respect to other requirements. The
mechanical behaviour of materials such as BSCCO
tapes is also investigated and compared to the
application requirements, by performing tensile,
bending and twist tests in the range of strain and stress
up to the complete degradation.
Moreover Pirelli has never dismissed its attention
on superconducting materials and technologies and
today is deeply involved through collaboration with
American Superconductor on the development of the
latest YBCO Coated Conductor.
At present the Superconductivity Group is composed
of about 15 people distributed between Europe (Italy,
Germany and United Kingdom) and USA, with different
skills well integrated in the teamwork focused on the
development and manufacturing of HTS power system.
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Continued from p. 1
point out that the Information Service Institute (ISI) of
Philadelphia in the USA has sent us a congratulatory
message for keeping up a very informative web page
on internet.
About 10% of the budget was originally allocated to
funding short visits of young researchers to a laboratory
outside their own country for learning a specific knowhow. Exchanges from academia to industry have been
highly encouraged.
Two additional activities were added with the advent
of the Thematic Network in 1998. Ten working groups
were created, each dealing with a specific application
of superconductivity, such as cables, magnets, fault
current limiters, motors and materials for the power
sector, and SQUIDs, microwave filters, sensors and
bolometer, digital devices and materials for the
electronic sector. Their main objectives are charting
the road maps and the establishment of research
projects on hot topics.
The last, but not the least of the network activities,
is the organization of the SCENET Schools of
Superconductivity. Two have already been organized,
one in a school center in Tuscany and the other at the
Forschungszentrum of Karlsruhe. The third is going to
be held near Athens at the end of September, 2001.
The school programs are tutorial at the graduate student
level. We were pleased to notice that the students’
eagerness to learn, together with the great effort made
by the lecturers, brought about an excellent atmosphere
for learning. Indeed, during the school, smaller groups
formed among the students, independently of their
ethnical origins. The schools were truly European.
As for the future of the network, I am pleased to
announce that at the last Steering Committee meeting
it was decided that a bid will be made for the network
renewal. We will have to reassess and update the
objectives and the activities, maintaining the successful
ones and changing those, which have been less so.
However, we should try not to make big changes,
keeping in mind the policy that one does not radically
modify those projects which are yielding good results.
The field of superconductivity is moving so fast that the
year 1996 already belongs to the past. The Steering
Committee will meet on April 20-21, 2001 to finalize
the proposal.
Massimo Marezio

Job Opportunities
INSTRUMENT SCIENTISTS (3 posts)
ISIS Facility, Rutherford Appleton
Laboratory, Oxfordshire
Three enthusiastic and motivated scientists are
required for positions in the Excitations Group at the
ISIS Facility. ISIS is the world’s most intense source of
pulsed neutrons and muons, providing unique research
facilities for condensed matter science. The Excitations
Group operates four spectrometers: HET; MARI; MAPS
and PRISMA.
The scientific programme is broad, encompassing
fields such as magnetism, superconductivity, amorphous
materials, chemical spectroscopy and quantum fluids.
In addition to supporting the experimental
programme on the four spectrometers, the successful
candidates will be expected to take an active role in
instrument development and to pursue a scientific
research programme making use of Excitations Group
spectrometers and other instruments in the ISIS suite.
A PhD in the physical sciences (physics, chemistry,
materials or earth sciences) is essential, and experience
of postdoctoral research and/or inelastic neutron
scattering is desirable. A flexible approach to working
hours will be required.
The salary range is between £18,620 and £26,600
depending on qualifications and experience (pay award
pending). A non-contributory pension scheme and a
generous leave allowance are also offered.
For an informal discussion about the posts please contact
Dr RS Eccleston, (Tel. +44 (0)1235 445409, e-mail:
R.S.Eccleston@rl.ac.uk).
More information about ISIS and the Excitations
Group can be found at http://www.isis.rl.ac.uk.
Application forms can be obtained from: HR Operations
Group, Rutherford Appleton Laboratory, Chilton,
Didcot, OX11 0QX.
Telephone (01235) 445435 (answerphone) quoting
reference VN2050, or e-mail recruit@rl.ac.uk.
More information about CCLRC and ISIS and
application forms are available from our website:
http://www.cclrc.ac.uk
All applications must be returned by 15 February
2001.
The CCLRC is committed to Equal Opportunities
and to achieving the Investors In People standard.
A no smoking policy is in operation.

3rd SCENET School on "Superconducting Materials and Applications"
Anavyssos (Athens), Greece, September 22-October 4, 2001
Preliminary announcement
After the success of the 1st and 2nd SCENET schools held respectively in Lucca (Italy) in 1999 and Karlsruhe
(Germany) in 2000, we are pleased to announce the 3rd one to be held in Anavyssos (Attiki, Greece), in the vicinity
of Athens, from September 22 until October 4, 2001. Further information and the registration form will be soon
available on the SCENET web page at www.maspec.bo.cnr.it and will appear in the next issue of this newsletter.
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Joint SCENET-SUPERCURRENT Workshop on:

High Current Superconductors for Practical Applications
Alpbach (Tyrol, Austria), Hotel Böglerhof, June, 8-10, 2001

REGISTRATION FORM
st

To be returned before May 1 , 2001 to: SCENET, MASPEC-CNR, Area delle Scienze, 43010 Parma-Fontanini, Italy
Phone: +39/0521/251728; fax: +39/0521/254352; E-mail: scenet@maspec.bo.cnr.it .
FIRST NAME: ..............................................................……... LAST NAME: .....................................................................…
INSTITUTION: ..........................................................................................………........………....................…........................
ADDRESS: ...................................................................................................…….....……………........................…................
PHONE ................................................................................... FAX: ....................................................................................
E-MAIL: ...........................................................................................................................…………..........................................
YOU ARE:

THE REPRESENTANT OF A SCENET NODE (1)

INVITED SPEAKER (1,2)

EXTRA-PARTICIPANT FROM A NODE (4)

MEMBER OF SUPERCURRENT (4)

OTHER (3,4)
POSTER :

YES (2)

NO

TRAVEL:

PLANE (5)

TRAIN (6)

HOTEL: (8)

single room

double room shared with ..............................................………….....…....

CAR (not reimbursed) (7)

(the expenses of accompanying persons will not be reimbursed by SCENET)

ARRIVAL DATE AND TIME (9): ............................……............ DEPARTURE DATE: ....................................................…....
SHUTTLE SERVICE REQUESTED:

YES

NO

private accomodation (to be arranged on your own).
Date .......................………….... Signature (I have read all the notes below).................................….................……………..
NOTES
1. SCENET will reimburse the invited speakers and one representative per node. The reimbursement includes travel (the APEX fare for air
or the train ticket), lodging and meal from Thursday evening until Sunday morning. Reimbursements will be made at the conference site
or by bank transfer to your private account. Your hotel bill will be directly payed by SCENET, except extra expenses. However, note that
SCENET members should use as much as possible their own SCENET-Power funds to pay both travel and hotel accomodation.
2. Please send a half- or one-page abstract by e-mail as ascii or word file to: “ scenet@maspec.bo.cnr.it ”.
3. Priority for participation is given to the members of SCENET. Requests by non-members will be considered case by case, depending on
the total number of participants and on your activity in the field. If you have never been in contact with SCENET before, please send us
and Professor Weber, chairman of the workshop ( weber@ati.ac.at ), a letter specifying your interest in the workshop and a selected list
of your publications.
4. All your lodging expenses at the Böglerhof Hotel (room and meals) will not be covered by SCENET.
5. SCENET will reimburse only the APEX fares of all invited speakers and SCENET participants. Therefore you are supposed to leave on
Sunday morning. In any case, the maximum amount reimbursed for air tickets is 500 Euro.
6. Train tickets will be reimbursed by SCENET at the conference site or by bank transfer on your private account.
7. Because of the CNR rules, SCENET will not be able to reimburse either taxis or private cars.
8. All participants will be lodged at the Böglerhof Hotel or nearby hotels in Alpbach. One room will be reserved for you according to the requests
specified in your registration form.
9. The workshop is planned to start on Friday 8th at 8:30 am. Therefore, all participants should arrive in Alpbach on Thursday 7th.
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The European Network for
Superconductivity
Massimo Marezio, Coordinator of SCENET
As was already announced on SCENET’s webpage and more officially at the Kick-off
meeting, held in Brussels on May 29, 2002,
the proposal for the continuation of the
SCENET network has been accepted by the
European Commission. The new contract
started on April 1, 2002 for a four-year
duration. Due to the growing importance
of superconductivity, it was certainly a
wise decision, made by
the community
interested in superconductivity and the
European Commission, respectively, to
assure the continuation and the funding
of
the
European
Network
on
Superconductivity, SCENET-2.

Historical Aspects
On October 1, 1996 for the duration of
three years a Network of Excellence
(NoE) was approved by the ESPRIT (today
IST) Programme. The NoE programme was an
idea of Simon Bensasson, a head of Unit
in the ESPRIT-LTR Programme, who was
probably looking for the added value
generated by the clustering of centers of
excellence in fast developing fields such
as superconductivity.
Two years later the BRITE-EURAM Programme
approved the proposal made by the SCENET
Steering Committee for funding a Thematic
Network (TN) on Power Applications of
Superconductivity.
Continued p.3
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A SPECIAL MESSAGE
for the inaugural issue from the Officer
responsible for SCENET at the European
Commission*
SCENET-2 is a 4-year (2002-2006) Thematic
Network on Superconductivity, financed
and administered by the Generic Programme
"Materials" of the DG-RTD of the European
Commission (EC). It builds on the ground
earmarked by two previous European
Networks, i.e., SCENET & SCENET-Power,
run jointly up to 2001 by the EC
Programmes "Esprit" & "Brite-Euram".
SCENET-2 collates today a vast range of
related expertise, with 74 teams from
more than 19 countries, including 22
groups from industry.
The mission ahead is more than challenging;
the network should become a unique point
of reference world-wide. It should assist
in converging European R&D on
superconductivity, contribute in
safeguarding, enhancing and spreading
the traditionally strong European
distinction. It should also forge enduring
links among stakeholders, bring S&T close
to society, identify feasible but visionary
roadmaps and point out strategies of
bridging the innovation gap in order to
finally achieve sustainable applications.
Surely, a multifaceted mission this is;
it can be accomplished though should the
same level of enthusiasm manifested at
the SCENET-2 kick-off meeting be kept
alive throughout.
P. Ageladarakis, Programme Officer, DG-RTD, EC
*This text represents strictly a personal opinion of the writer and
not an official position of the European Commission.
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Summary of the Kick-off
Meeting
Brussels, Hotel Astoria,
May 29, 2002
The Kick-off meeting of SCENET-2 was held
at the Hotel Astoria of Brussels on May
29, 2002, with morning and afternoon
sessions, as indicated in the agenda.
During the introduction Dr. Takis
Ageladarakis, Programme Officer of GROWTH
and responsible for SCENET at the
Commission, described in some detail the
new tools of the 6th Framework Programme.
He particularly stressed on how SCENET2, a tool of the 5th Framework Programme,
would be expected to operate during the
next Programme.
This is and will be an extremely important
issue for SCENET. From what I understood,
but this will be a subject of discussion
at the next Steering Committee meeting,
it would be wise for SCENET to remain a
successful Thematic Network overlapping
for 3 years with the 6 thFramework
Programme.
I followed with the presentation of
SCENET-2, illustrating the objectives,
the activities, the tasks, the milestones
and the deliverables of the Thematic
Network, are described in detail in the

above message. Another hot issue of our
Kick-off meeting was the significance and
the role of the Expressions of Interest,
whose deadline was a little more than a
week later (June 7). Takis gave a
realistic picture of this new tool,
stressing that some interpretations were
his own.
Since one of the tasks of the Working
Groups is to organize pilot projects, I
thought that our Kick-off was a good
opportunity for the working group
coordinators to make a short presentation
in front of the entire network of the EoIs
they were programming. I heard a few days
later that the function of the EoIs was
not well understood by the public
interested in European funding as the
European Commission had received more
than fifteen thousand EoIs before the
deadline. The meeting ended with a
general discussion during which several
important questions were asked to Takis,
in particular about the new tools of the
6th Framework Programme, and SCENET’s
role during the same programme. Since
some of Takis’ answers were based on his
personal opinions, I prefer not to report
them here. For the statistics, there were
80 attendees, 13 members of the Steering
Committee were present while 60 nodes and
all working groups were represented. The
meeting was adjourned as planned at 4 pm.

Massimo Marezio

Agenda of the Kick-off meeting:
09.30

P.Ageladarakis

10.00
10.30
11.00

M.Marezio
open
P.Komarek

The 6th Framework Programme, SCENET-2, and its role during
the 6th FP
Presentation of SCENET-2 and introduction to the meeting
General discussion on Expression of Interest within SCENET-2
Activities of Work Group for Power Application

11.40
12.00
12.20

H.Rogalla
H.Weber
H.Freyhardt

Activities of Work Group for Electronics Application
Activities of Work Group for High Critical Current Applications
Activities of Work Group for Coated Conductors

13.40
14.00
14.50

J. Evetts and C.Greaves
open
open

Activities of Work Group for Materials
Expressions of Interest
General discussion

15.40

M.Marezio

Conclusions
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The European Network for
Superconductivity
It was decided then to merge the two
networks from the administrative point of
view and to devote the NoE to the
applications in Electronics while the TN
to those in the power sector.
The decision to apply for a Network of
Excellence was discussed for the first
time at the European Conference on
Applied Superconductivity (EUCAS) held
in Edinburgh in July 1995. Subsequently,
C. Gough took the initiative to organize
a meeting in Brussels on October 6, 1995
with the participation of H. Freyhardt,
K.-P. Juengst (representing P. Komarek),
I. McDougall, H. Rogalla, M. Marezio and
himself. Two scientific officers of the
ESPRIT-LTR program, Kostas Glinos and
Pierpaolo Malinverni, were also present.
The message from the Commission was that
the NoE should have covered all aspects
of superconductivity and special emphasis
should have been given to applications.
The most important goal of the NoE was the
establishment of links between academia
and industry. Other objectives were the
identification of superconductivity-based
technologies to be developed in Europe
and of profitable areas for collaborations,
generated by the links. Furthermore, the
network was supposed to establish a road
map for the most promising applications.
The list of possible nodes was put
together by taking into consideration the
two latest conferences on applied
superconductivity, the European dimension
and a balance between academia and
industry. This resulted in 60 nodes, 20
of which were industrial. The membership
of the Network was kept open. Today, the
list of nodes has increased to 74, 22 of
which are industrial.
The activities for fulfilling the goals
were, 1) the organization of a series of
topical workshops and that of two general
meetings, 2) the introduction of a "Short
Visits" program, 3) the publication of a
newsletter every four months and 4) the
establishment of a web page. The last two
activities had a double role, one being
to keep the nodes informed of the global
activities including those of SCENET, the
other to inform the global community of
SCENET activities.

About 6% of the total budget was allocated
to the Short Visits activity. This was
reserved for young researchers from
academia for initiating collaborations
with industrial laboratories. The
candidates were selected following
specific criteria.
SCENET was directed by the 19-member
Steering Committee chaired by the
coordinator. The budget was 1 MEuro,
originally for three years, but actually
for five years as an extension was asked
for and granted, allowing the two networks
to end at the same time.
Five topical workshops were organized
during the first two years:
April 1997
Kassel (Germany), in collaboration with
the University of Göttingen:
Assessing superconducting materials for
power applications
November 1997
Barcelona (Spain), in collaboration with
ICMAB-CSIC Barcelona:
Power applications of superconductivity
January 1998
Rome (Italy), in collaboration with the
University of Birmingham:
Supercond. materials for electronic
applications, deposition processes
May 1998
Enschede (Netherlands), in collaboration
with the University of Twente:
Applications of superconductivity in
electronics.
October 1998
Ravello (Italy), in collaboration with
Universities of Naples and Salerno:
Fundamental aspects of superconductivity.
At the end of each workshop, a map of
Europe was drawn showing where the
expertise was for that particular topic.
Beside these topical workshops, a few
other meetings were organized during the
first two years. The inaugural Steering
Committee Meeting was held in Parma in
October 1996 and the public presentation
of the Network at the European Conference
of Applied Superconductivity (EUCAS1997), held at Veldhoven (The Netherlands).
All these activities have created a close
community around the network, which has
on the one hand generated collaborations
and projects among the nodes and has, on
the other hand, produced preliminary road

Pag. 4 SCENET NEWSLETTER N° 1, July 2002
maps for each specific type of application.
These road maps should indicate the way
to the market for competitive devices in
the short, medium, and long terms.

want to go (the road map) and how to get
there (the strategy plan), five workinggroups (WG) were established within
SCENET-Power:

During 1998 something very important
happened to SCENET: the BRITE-EURAM
(Today: Growth) Programme accepted the
proposal for the establishment of a
Thematic Network type 2 on the power
applications of superconductivity with a
budget of 0.99 MEuro. This network
started officially on Oct. 1st 1998 for
a three-year duration. Since the acronym
SCENET had in the meantime become an asset
in the scientific world, it was decided
to call this second network SCENET-Power,
thus, stressing the close relationship to
the original one.

1) Fault current limiters,
Prof. X.Obradors

The goals, activities and tasks of
SCENET-Power were adapted to the sector
of the power applications. Special emphasis
was given to the training of young
researchers. The duration of short visits
was increased to 3 months with the
possibility of renewing it once. These
"longer" visits allowed a more efficient
exchange of personnel among the research
groups participating in the network. The
aim of the visits was to facilitate the
technological transfers in both
directions.
Another activity of the TN for the
training of young researchers was to
organize two schools (in 1999 and 2000)
on the applications of superconductivity
and related enabling science. These
schools were highly didactic and the
teachers were asked to give courses at the
level of a specialization school for preand post-doc participants. The duration
of each school was 2 weeks. The first two
schools were organized in a convention
center in northern Tuscany (Italy) and at
the Forschungszentrum of Karlsruhe
(Germany), respectively. Prof. Komarek
hosted the latter school. In view of the
schools' great success, especially among
the students, the Steering Committee in
accordance with the Scientific Officer,
Takis Ageladarakis, decided to organize
a third school during the late summer 2001
in a convention center near Athens by
partially using the unspent funds of the
"short visit" activity. Prof. E. Liarokapis
of the Physics Department of the National
Technical University of Athens hosted the
school.
In order to discuss and assess where we
stand (the present situation),where we

2) Transmission cables,
Prof. P.Komarek
3) Magnets ,
Dr. J.Burgoyne
4) Rotating machines ,
Prof. W.Gawalek
5) Materials for power
Prof.J.E. Evetts.

applications,

The WG’s had their own budget for
organizing very focused workshops, during
which there was a continuing assessment
of the present situation, the road map and
the strategy plan. Besides, the working
groups were supposed to plan pilot
projects. In order to make the two
networks as symmetrical as possible, in
the autumn of 1998 the Steering Committee
together with the Scientific Officer,
Ramón Compañó, decided to reform the
original SCENET network, dedicating it
exclusively to electronic applications.
In analogy to SCENET-power, it was called
SCENET-Electronics with five Working
Groups:
1) Digital applications,RSFQ-devices,
Prof. H.Rogalla
2) SQUID-based devices ,
Prof. C.Pegrum
3) Detectors and
Dr. R.Cristiano

bolometers ,

4) Passive devices ,
Dr. J.C.Mage
5)Materials for electronic
applications,
Prof. C.Gough
The coordinators of the 10 working groups
made the first oral report at a special
session held at Sitges (Spain) during
EUCAS in September 1999. The documents
they produced were the transparencies
used for the presentation. They reported
mainly on the kick-off meeting, which
each of them had organized during the
early 1999 summer. The participation
varied from one working group to the
other, the most numerous was for the
working group on passive devices, which
included about 70 participating
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laboratories. Subsequent progress reports
were made at the General Meeting held in
Rome late in December 1999 and at the
Steering Committee meeting held in
Brussels in June 2000 (mid-term).

Scenet-2
Objectives
The objectives of SCENET-2 have been
greatly influenced by the experience
acquired during SCENET-1. The most
important goal achieved during the previous
network has been the creation of links
between academia and industry and the
transfer of the know-how in both
directions. During SCENET-2 this process
will continue, but will be done at the
working group level, that is in a more
specialized atmosphere than during SCENET1 where this was done at the level of the
network.
The Network will perform the task of
identifying those groups that have the
expertise and desire to develop
competitive products for the market. This
expertise is available in Europe, although
spread throughout the member states. The
challenge for the Network will be to put
together this mosaic of expertise into a
European infrastructure that covers most
of the aspects of superconductivity. An
additional task for the Network will be
to make suggestions as how to reinforce
the coordination for reducing the gap in
important areas where Europe is falling
behind the USA and Japan.
However, the most important objective of
SCENET-2 will be that the collaborations
and projects will aim at the markets, as
demonstrators and prototypes belong to
the past that is to SCENET-1.
The activities for fulfilling the objective
for training young researchers will
increase as more time and funds will be
allocated to the activities such as the
schools and exchange visits. These will
create a European community of young
researchers around superconductivity. It
has been a pleasure to see the atmosphere
of the schools organized in Tuscany,
Karlsruhe and Anavyssos.

Activities
The Thematic Network on superconductivity
SCENET-2 will help to stimulate and
coordinate superconductivity research
and technology transfer within the European

Union including the Associate Member
States. To get from the actual state of
the art to the proposed objectives,
several activities will be implemented.

Elaboration of strategies and discussion
of future projects
1. Working Groups
In order to jointly assess and report on
the international state of the art and to
compile road maps on specific applications,
the Steering Committee has decided for
the establishment of working groups. In
SCENET-2 there will be 6 working groups.The
tasks of these working groups will be to
identify gaps in the RTD activities, to
regularly define and update the RTD
strategy and plans to be followed in order
to reach the network objectives,and to
initiate new RTD projects and studies.
Although SCENET-1 included also working
groups, the goals and the subjects of the
new working groups are not exactly the
same. During the meeting held on April 2021, 2001, the Steering Committee decided
to make some changes based on the road map
reports compiled by the Working Groups.
The decisions consisted in establishing
two major working groups: the first
dealing with the energy-related power
systems and the second with the
superconducting electronics. This would
actually correspond to merge into one the
working groups of SCENET-Power of the
power sector, with the exception of the
working group on materials which remains
independent. Symmetrically, the four
working groups of SCENET-Electronics of
the electronic sector merged into one and
that on materials remains independent.
The other two working groups were assigned
to a cluster of current or terminated R&D
projects funded by European Commission
with the objectives that these clusters
could continue the collaboration on
advanced projects toward the market. The
Steering Committee decided to assign a
working group to a cluster of projects
which have in common the fabrication of
YBCO coated conductors, which at present
is one the hottest subject in the field.
The other working group is assigned to a
TMR network on the development of high
current materials for power applications.
This network terminated its activities on
June 30, 2001. Since it was very successful,
the partners will be able to continue the
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networking activity and remain in close
contact.
SCENET-2 will include the following
working groups (and respective
coordinators) to assess and define the
specifications necessary for producing
devices and machines ready for the
markets.
1)

Energy-Related
Prof. P.Komarek

Power

Systems,

2)

Superconducting
Prof. H.Rogalla

Electronics,

3)

Thin films for Microelectronics,
Dr. R.Wördenweber

4)

Materials for Power
and new materials,
Prof. J.E.Evetts

Applications

5)

Processing of Coated
Prof. H.Freyhardt

Conductors,

6) Supercurrent,
Prof. H.Weber
The WGs will have their own budget for
organizing very focused workshops during
which there will be a continuing assessment
of the state of the art, the road map and
the strategy plan. Besides, the working
groups are supposed to plan pilot projects.
Since the WGs existed during SCENET-1,
the communities around each one of them
are already formed. Anyway, the
participation will remain open at all
times.

Exchange and discussion of scientific
and technical knowledge
1. Topical workshops
In SCENET-2 the topical workshops will be
planned and organized by the different
working groups. However, two of these
workshops will touch more general topics
and will be planned and organized by the
Steering Committee. Superconductivity is
a fast moving field and one can foresee
that during a period of 4 years (the
duration of the Network) there will
surely be a need for assessing a specific
issue outside the actual expertise of the
Working Groups. These two additional
workshops will form a reserve left to the
discretion of the Steering Committee. It
is worthwhile to point out that the
motivating spirit of the workshops
organized within the framework of SCENET
is different from that of the regular
workshops. Usually the spirit of these

workshops is to inform the others of what
one is doing. For SCENET workshops the
participants should come already informed
of what the others are doing to stimulate
not only the establishment of links but
also active collaborations.

Training and transfer of know-how
1. Tutorial schools
SCENET-2 plans to organize 3 tutorial
schools on the applications of
superconductivity and related enabling
science. These schools are highly didactic.
The teachers are asked to make a special
effort to keep the courses at the audience
level that is, that of pre- and post-doc
researchers. Time is devoted to solve
numerical problems. The most important
objective of the schools will be to train
young researchers from academia so that
they will be prepared to work for the
industry.

2. Exchange visits
SCENET-2 is planning to support 28
exchange visits of 3 months each for
transfer of personnel among European
research groups. The main aim of the
exchange visits is to facilitate transfers
between academia and industry of personnel
and know-how. While the schools will
provide a more general background, the
exchange visits are intended to transfer
a rather specialised know-how mainly from
industry to academia or viceversa.
Morover, the visits aim at:
1.creating transnational links, e.g.
exchange of personnel from one member
state to another member state (thus,
not within one country);
2.creating links between industry and
academia, preferrably from academia to
industry.
The candidate will have to be a citizen
of the EU or one of the Associate States.
Moreover, he or she will have to satisfy
at least two of the three following
criteria: 1) be less than 35 year old, 2)
the transfer has to be transnational and
3) from academia to industry or vice
versa. The Steering Committee will make
the decision of allocating the grant.
Each application letter will have to be
accompanied by a detailed work program,
a CV of the applicant, a letter of
acceptance by the host institution and
two references. The applications will be
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evaluated and approved by an ad hoc
committee. The visit holders will be
requested to provide a final report after
the visit. These reports will be part of
the deliverables.

Explotation and dissemination of
results
1. Newsletters
During SCENET-2 the network will continue
to circulate a newsletter 3 times a year,
available in hard copy or from the SCENET
web page. The newsletter will contain
information about SCENET, decisions of
the Steering Committee, future workshops
and conferences, recent highlights and
results, job opportunities in industry
and available positions in academia for
young researchers. Every newsletter of
SCENET-1, starting with the fourth issue,
contained the presentation of a node of
the network. Starting with the second
issue these presentations will continue
during SCENET-2.

2. Video (DVD)
superconductivity

lectures

on

In connection with the activities
regarding the training of young people
and the transfer of know-how, SCENET-2
will provide a unified background supplied
by world experts and widely accessible.
This will be implemented by producing
video lectures on superconductivity,
which would allow the dissemination of
knowledge accumulated and updated by
experts. Such Digital Video Disc material
will not only enhance and structure the
current lectures on superconductivity,but
will also provide teaching opportunity
at
many
universities
where
superconductivity is currently recognized
as a too advanced and specialized field.
We intend to edit five independent DVD
lectures on the following subjects.
1)
Superconducting
materials;

2)Processing of superconducting conductors
and composites for large scale
applications; 3) Processing of
superconducting devices; 4) Critical
parameters T c , J c , B c2 (additional
parameters characteristic for the
particular applications such as wires,
microwaves, SQUIDS etc.); 5) Cryogenics
(Cryocoolers, cooling techniques,
thermometry).

3. Web-page
A SCENET Web Page has existed since the
beginning of the network. Beside the
electronic version of the newsletters,
it contains all possible information,
which could be of interest to the
superconductivity community. This includes
conferences, workshops and schools
announcements. For those events organized
by SCENET the programs and registration
forms are also given. Since the newsletter
is periodic while the insertion on the WEB
is almost continuous, job and career
opportunities appear first on the WEB.
With the authors agreement the road maps
are also put on the WEB. The Information
Service Institute (ISI) of Philadelphia
(USA), publisher of the Current Contents,
is including SCENET’s Web page in their
newly founded section Current Web Contents.

The Network
The Nodes
The network comprises 74 nodes, of which
52 are located either in university labs
or in public research centers and 22 are
industrial. The membership is open to
anyone at any time; the candidates have
to apply and supply a short lab curriculum,
the current activities, the manpower and
equipment and the most recent publications
in the field of superconductivity.The
geographical distribution of the public
and industrial nodes is as follows:

Academic nodes
2 Austria
3 Belgium
1 Bulgaria
1 Denmark
1 Finland
5 France
11 Germany
2 Greece

1
1
5
3
1
1
1
4

Hungary
1 Sweden
Israel
2 Switzerland
Italy
6 UK
The Netherlands
Norway
Portugal
Slovak
Spain

Industrial Nodes
1
1
4
5
7
1
1
2

Belgium
Denmark
France
Germany
Italy
Spain
Sweden
UK
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The network is present in 13 member states
and 6 associate member states. In the case
of academia, a node should be regarded as
having a geographical dimension, in the
sense that it represents and keeps
informed the laboratories interested in
superconductivity of its region. For
obvious reasons an industrial node does
not have such a role. We have already 15
applications for membership.

renewed by a general election with each
node sending one ballot with three names
chosen from a list of candidates. The
candidates are nominated by the nodes. It
was decided during the contract
negotiation that the membership number
of the Steering Committee will be reduce
to 12 after the first year, that is within
April 1, 2003. The above procedure for
the renewal of the Steering Committee

The Steering Committee

will be applied the following year.

The network is directed by a 19-member
Steering Committee chaired by the
coordinator. Of the 19 members, 5 are from
industry. Every year three members are

The Budget
The budget for the four-year duration of
the network will be 1,860,000 Euro.

The Steering Committee Membership
Prof. A.Barone

University "FedericoII"

Naples

Italy

Prof. A.M.Campbell

IRC-Superconductivity

Cambridge

UK

Prof. A.D.Caplin

Imperial College

London

UK

Prof. G.Deutscher

University of Tel Aviv

Tel Aviv

Israel

Prof. J.E.Evetts

University of Cambridge

Cambridge

UK

Prof. R.Flukiger

University of Geneva

Geneva

Switzerland

Prof. H.Freyhard

Georg-August-Universitat

Göttingen

Germany

Dr.

NST

Birkerød

Denmark

Prof. P.Komarek

Forschungszentrum

Karlsruhe

Germany

Prof. M.Marezio
Coordinator

IMEM-CNR

Parma

Italy

Prof. R.Mikkonen

Univ. of Technology

Tampere

Finland

Dr.

Siemens AG

Erlangen

Germany

Prof. X.Obradors

CSIC-ICMAB

Barcelona

Spain

Prof. B.Raveau

ISRMA-CRISMAT

Caen

France

Prof. H.Rogalla

University of Twente

Enschede

The Netherlands

Dr.

Nexans

Nanterre

France

Prof. H.Weber

ATI

Vienna

Austria

Dr.

E.Wikborg

Ericsson Component AB

Stockholm

Sweden

Dr.

S.Zannella

Edison Termoelettrica

Milan

Italy

J.B.Hansen

H.W.Neumüller

J.M.Saugrain
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Applications for
membership of SCENET-2

CALL FOR PROPOSALS:
SCENET EXCHANGE VISITS

It has been decided to accept applications
for Scenet-2 membership until October
1st, 2002. Those interested are supposed
to send a letter to the coordinator,
containing a short description of the
laboratory or company, a brief CV of the
proposed spokesperson, the recent work in
the field of superconductivity carried
out by the group, a list of the five most
recent articles or patents. The decision
will be made by the Steering Committee
together with the Commission Programme
Officer responsible for SCENET-2. The
tentative date for the next Steering
Committee meeting is
October 25/26,
2002.

As for the previous networks SCENETPower and SCENET-Electronics, SCENET-2
will fund 3-month exchange visits for
transferring personnel among European
research groups. SCENET-2 is planning to
support 28 exchange visits, to facilitate
transfers between academia and industry
of personnel and know-how.

JOB OPPORTUNITIES ON THE
WEB
To update the web pages of SCENET-2 we
invite academic and industrial
institutions to communicate job
opportunities available in their
laboratories in superconductivity and
related fields.

Applications should be sent to:
SCENET, IMEM-CNR
Parco Area delle Scienze 73/A,
I-43010 Fontanini-Parma
Italy
E-mail: scenet@maspec.bo.cnr.it
Phone:+39 0521 251728
Fax:+39 0521 254352
Applications should contain:
1) workplan for the requested period;
2) CV of the applicant;
3) acceptance letter of the host
institution;
4) starting date;
5) name of two references.

SCENET-2 list of nodes
Academic

Institutions

City

State

Spokesperson

Johannes Kepler Univ.
ATI
Antwerp University(RUCA)
Gent University
SUPRAS
Bulgarian Acad. of Sciences
Technical.Univ. of Denmark
Tampere Univ.of Technology
ISRMA-CRISMAT
CRTBT-CNRS
INPG
ESPCI-CNRS UPR5
Supélec

Linz
Vienna
Antwerp
Ghent
Liège
Sofia
Lyngby
Tampere
Caen
Grenoble
Grenoble
Paris
Gif sur Yvette

Austria
Austria
Belgium
Belgium
Belgium
Bulgaria
Denmark
Finland
France
France
France
France
France

Prof. G.Gritzner
Prof. H.Weber
Prof. G.Van Tendeloo
Prof. S.Hoste
Prof. M.Ausloos
Prof. D.Uzunov
Prof. O.Toennesen
Prof. R.Mikkonen
Prof. B.Raveau
Dr. P.Tixador
Dr. F.Weiss
Dr. N.Bontemps
Prof. A.Kreisler

Augsburg

Augsburg

Germany

Dr.

Braunschweig
Dresden
Garching
Gottingen
Ilmenau
Jena
Jena
Julich
Karlsruhe
Stuttgart
Athens

Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Greece

Prof. J.Niemeyer
Prof. L.Schultz
Prof. H.Kinder
Prof. H.Freyhard
Prof. F.H.Uhlmann
Prof. P.Seidel
Prof. W.Gawalek
Prof. N.Klein
Prof. P.Komarek
Prof. H.U.Habermaier
Prof. E.Liarokapis

University

PTB
IFW-Dresden
Technische Univ. Munchen
Georg-August-Universitat
Technische Universitaet
Friedrich Schiller Univ.
IPHT
Forschungszentrum
Forschungszentrum
Max-Planck-Institut
National Technical Univ.

A.Heinrich
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SCENET-2 list of nodes
Academic

Institutions City

Continued from p. 9

State

Spokesperson

Greece
Hungary
Israel
Italy
Italy
Italy
Italy
Italy
The Netherlands
The Netherlands
The Netherlands
Norway
Portugal
Slovak
Spain
Spain
Spain

Prof. A.G.Mamalis
Prof. I.Vajda
Prof. G.Deutscher
Dr. M.Spadoni
Dr. F.Licci
Dr. G.Grasso
Dr. A.Andreone
Dr. S.Barbanera
Prof. B.Dam
Prof. H.Rogalla
Prof. P.Kes
Prof. K.Fossheim
Prof. G.Bonfait
Prof. F. Gömöry
Prof. X.Obradors
Prof. M.A.Alario-Franco
Prof. F.Vidal

Spain
Sweden
Switzerland
Switzerland
UK
UK
UK
UK
UK
UK

Prof. R.Navarro
Prof. T.Claeson
Prof. R.Flukiger
Prof. B.Batlogg
Prof. S.Abell
Prof. A.M.Campbell
Prof. G.Donaldson
Prof. A.D.Caplin
Prof. M.McCulloch
Prof. C.Beduz

Industrial Institutions City

State

Spokesperson

BEKAERT
NST
Schneider Electric
J.I.P.ELEC
Nexans
THALES
Siemens AG
Vacuumschmelze
Nexans
SurA GmbH
THEVA
Europa-Metalli

Belgium
Denmark
France
France
France
France
Germany
Germany
Germany
Germany
Germany
Italy

Dr. J.Denul
Dr. J.B.Hansen
Dr. J.Bach
Dr. H.Guillon
Dr. J.M.Saugrain
Dr. J.C.Mage
Dr. H.W.Neumuller
Dr. H.Krauth
Dr. J.Bock
Prof. P.Gornert
Dr. W.Prusseit
Eng. A.Sbrana

Italy
Italy
Italy
Italy
Italy
Italy
Spain
Sweden
UK
UK

Dr. R.Penco
Dr. A.Trequattrini
Dr. L.Martini
Dr. S.Zannella
Dr. V.Boffa
Dr. A.Matrone
Dr. A.Calleja
Prof. E.Wikborg
Dr. F. Davies
Dr. I.McDougall

National Technical Univ.
Budapest University
Tel Aviv University
ENEA
IMEM-CNR
INFM
University "FedericoII"
IFN-CNR
Vrje Universiteit
University of Twente
University of Leiden
NTNU
ITN
Slovak Academy of Science
CSIC-ICMAB
Universidad Complutense
LBTS-Univ. of Santiago
Universidad de Zaragoza
Chalmers University
University of Geneva
ETH
University of Birmingham
IRC-Superconductivity
Strathclyde University
Imperial College
University of Oxford
University of Southampton

Ansaldo Superconduttori
ESAOTE
CESI
Edison Termoelettrica
Pirelli Labs
Ansaldo-CRIS
DIOPMA
Ericsson Component AB
Oxford Magnet Technology
Oxford Instruments

Athens
Budapest
Tel Aviv
Frascati
Parma
Genoa
Naples
Rome
Amsterdam
Enschede
Leiden
Trondheim
Sacavém
Bratislava
Barcelona
Madrid
Santiago
de Compostela
Zaragoza
Göteborg
Geneva
Zürich
Birmingham
Cambridge
Glasgow
London
Oxford
Southampton

Zwevegem
Birkerød
Grenoble
Meylan
Nanterre
Orsay
Erlangen
Hanau
Huerth
Jena
Munich
Fornaci
di Braga
Genoa
Genoa
Milan
Milan
Milan
Naples
Barcelona
Stockholm
Eynsham
Eynsham

All spokespersons are kindly requested to communicate us any change they would like to make in
the above list.
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SCENET Steering Committee Meeting
Orta, Italy, October 24-26 2002
Members: Antonio Barone, David Caplin, Guy Deutscher, Jan Evetts, René
Flükiger, Herbert Freyhardt, Peter Komarek, Massimo Marezio(coordinator),
Heinz-Wener Neumüller, Xavier Obradors, Horst Rogalla, Jean-Maxime
Saugrain, Harald Weber, Erland Wikborg, Sergio Zannella.
Participants replacing (a member): Bartek Glowacki (Archie Campbell),
Bernard Mercey (Bernard Raveau)
Invited participants: Hanns-Urlich Habermeier (secretary of ESAS), Roger
Wördenweber (coordinator of the working group on Thin films for electronics"
Staff Members: Lina Aruta, Isabella Rinaldi
Continued p.10

The farewell message from Takis
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Meeting ................p.1,11
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node.......................p.1,2-9
The farewell message from
Takis......................p.1, 12
New Nodes List....p.13

It is now four complete years since Ive been entrusted to include in my project
portfolio almost the entire set of Sureconductivity (S/Y) R&D funded by the
Growth programme of FP5 and a good part of R&D projects funded by the
Brite-Euram programme of FP4. And what an immense privilege it has been. Not
only did it allow me to watch closely a Pan-European endeavour to tackle the
scientific and engineering puzzles of superconducting materials, but it also
offered me an immeasurable and unique opportunity to meet outstanding
scientists, bright minds, impeccable personalities but also committed Europeans
and passionate people.
Continued p.12

Summary of the ESAS
Board Meeting and
General Assembly

With this issue, Scenet Newsletter
will include the latest news
concerning ESAS ( European Society
of Applied Superconductivity).
These news will likely appear first
on ESAS web page which are
updated on a weekly basis.
Professor Komarek,the ESAS
president, made arrangements with
the SCENET coordinator, to hold
the ESAS Board Meeting and ESAS
General Assembly during the
SCENET2 Steering Committe
Meeting held at Orta (Novara, Italy)
on 25-26, 2002. By the ESAS bylaw, the ESAS GA has to be held
once a year.
Continued p.11

PRESENTATION OF
SCENET NODES

In this issue of our newsletter, we continue
presenting those nodes of the SCENET2
network, which are made up of a number of
different institutions, universities and
research laboratories. This time we present
the Grenoble node.

The Grenoble node

The Grenoble scientific community
includes academic laboratories,
multinational facilities and large and
small industries. The first are attached
to different institutions as the CNRS
(Centre National de la Recherche
Scientifique), the UJF (Université
Joseph Fourier), the INPG (Institut
National Polytechnique de Grenoble),
and the CEA (Centre de lEnergie
Atomique de Grenoble).

Continued p.2
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The Grenoble node
In the field of solid state physics and chemistry, and
materials science, the Grenoble activity is strongly
enhanced by the vicinity of multinational facilities
such as the LCMI/MPI (Laboratoire des Champs
Magnétiques Intenses and Max Planck Institut)
where high fields up to 30 T are available, the ILL
(Institut Laüe-Langevin) for neutron diffraction
and the ESRF (European Synchrotron Research
Facility) for synchrotron X-rays scattering. Studies
of HTS and LTS are carried out in most of the
above mentioned laboratories often in collaboration
among them. They include the search for and the
synthesis of new materials, the study of their
magnetic and transport properties, the relationship
between the structure and the physical properties,
the crystal growth and the preparation of large size
and textured ceramics. The theoretical aspects of
superconductivity are also investigated in several
laboratories. Studies of possible applications like
fault current limiters and rotating machines are
performed in collaboration with the local industry.
We describe herein some of these activities in order
to illustrate the contribution of the Grenoble nodes
to the development of superconductivity.

Laboratoire de Cristallographie
The research activity of the Laboratoire de
Cristallographie (LdC) of the CNRS in the field of
high temperature superconductors is based on its
expertise in the synthesis of new oxide compounds,
as well as in the detailed structural studies by x-ray
and/or neutron diffraction and electron microscopy.
These studies aim at the elucidation of the
relationships between the physical and chemical
properties and the real structure.
As far as the synthesis is concerned, specific
techniques have been developed in order to search
for new phases beyond the usual temperature and
pressure conditions.
- Synthesis at high temperature (1500°C) and
under high pressure (up to 6 GPa) in belt-type and
CONAC systems. The large volume available with
the CONAC system (1 cm3) allows one to perform
several analyses and characterizations on the same
sample such as physical measurements, X-ray
diffraction, powder neutron diffraction
experiments. Hg-based phases (with a mono or
double mercury layer) as well as copper-carbonates

phases have been obtained with this technique.
More recently, Sr-based superconducting
bismuthates have been synthesized for the first
time.
- Synthesis under gas pressure (up to 1 kbar of O2
at 300°C).
- The structural studies are carried out with x-ray
diffraction equipment dedicated to powder samples
(powder diffractometers in transmission and
reflection modes at varying temperature), or single
crystals (4-circles diffractometer down to liquid He
temperature). In addition, the sample microstructure
and composition are determined by combining
electron diffraction, high resolution imaging and
EDX analysis with a Philips CM300 TEM.
Furthermore, the group is a regular user of the ILL
neutron reactor and the ESRF synchrotron facility.
The latter offers unique possibilities to carry out
experiments under various conditions such as high
pressure. For example, experiments performed on
the Hg-based phases showed that the correlation
between the variations of Tc and the structure due
to increasing pressure can bring valid information
about the role of the different parts of the structure
on superconductivity. A collaboration with a group
of the ESRF made possible the development of an
in-situ diffraction high-pressure cell on ID-30 beam
line, which allowed one to follow the synthesis path
and the stability range of the Hg-based phases as
well as of the copper-carbonates cuprates.

Laboratoire des Matériaux et du
Génie Physique (LMGP-ENSPG,
UMR5628-CNRS).

LMGP is located at the Ecole Nationale
Supérieure de Physique de Grenoble, an
Engineering School belonging to the Institut
National Polytechnique de Grenoble (3600
students, 200 PhDs thesis/year, 1.100 researchers
and 530 staff personnel in 32 labs). The lab has
about 60 members including PhD students and
about 25 staff members (professors and seniors
scientists).
LMPG has a long experience in various field of
materials engineering (e.g. silicides for
microelectronics, sensors, magnetic materials and
superconductors). It has 20 years of recognized
expertise both in the field of Chemical Vapour
Deposition and in the field of thin film processing
by chemical deposition (ultrasonic spray pyrolysis,
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aerosol-gel, spray coating). Several MOCVD, spray
pyrolysis and aerosol-gel reactors (about 20 different
ones are in operation) have been developed at
LMPG for the synthesis of superconducting
YBa2Cu3O7 films and functional oxide layers.
The layers obtained so far show the high potential
of Chemical Deposition Techniques and place the
LMPG as one of the leading groups in this field in
Europe as well as in the world. Besides, LMGP has
an extended experience in solid state chemistry for
the synthesis, structural and physical analysis of
oxide materials. Two important patents are actually
the basis for the development of emerging thin-film
technologies. The injection MOCVD process
(J.P.Sénateur, F.Weiss, O.Thomas, R.Madar,
A.Abrutis, Patent No 93/08838 PCT No FR 94/
00858 (Europe and USA)) is the basis for the
industrial development of high quality oxide thin
films for superconducting and microelectronic
applications (>30 publications, > 3 invited
conferences/year).
The research group for functional oxide thin
films has produced in the last ten years more than
150 publications; 15 PhD these have been written
on subjects related to MOCVD and sol-gel
techniques for superconducting, magnetic,
ferroelectrics, dielectric oxide layers,
heterostructures and nanoscaled multilayers.
Besides the necessary equipment for thin film
synthesis by Chemical Deposition Techniques
(MOCVD, spray pyrolysis, sol-gel) the LMGP is
equipped with a wide range of sophisticated
characterisation techniques:
Microstructural characterisations:
- SEM with EDX analysis, WDX, EBSD
- X-rays (all possible configurations, pole
figures for which LMPG is particularly skilled)
- TEM for characterizing substrates, buffer layers
and YBCO interfaces
Electrical characterisations:
- Resistivity, susceptibility ac or dc from 4.2K to
high temperatures
- C(V) , impedance spectroscopy for buffer layers
- Magnetization (H=8T) (4,2K - 300K) (VSM)
-jc (transport, inductive, screening) as function of
T, H, angle.

- Special access to high magnetic field facilities (30
T) at SNCI.
During the last 5 years, LMGP co-ordinated 2
different EU Projects, Brite-Euram Project on High
Tc superconducting tapes by MOCVD (BRE2CT94-0742) and INCO-COPERNICUS on
functional thin oxide films obtained by new
MOCVD related techniques (IC15-CT96-735).
LMGP is partner in 4 other EU projects devoted to
superconducting films (SUPERTEXT, READY,
SUITABLE, SOLSULET), and oxide films and
heterostructures for new microelectronic or nano
scaled devices (MULTOMETOX).
The current developments in the frame of
GROWTH and National Projects are mainly
devoted to Coated Conductors:
·

Determination of the thin film architectures
suitable to MOCVD for conductor
applications (RABITs and IBAD).

·

Optimisation of the MOCVD parameters
for buffer layers and YBCO growth on
technical substrates.

·

Development of novel cost-effective
deposition routes (Spray pyrolysis) for the
synthesis of biaxially textured YBCO films

·

Development of chemical-solution
deposition techniques for Coated
Conductors.

·

Development of MOCVD deposition
systems on large scale substrates for
integrated passive devices production.

Key members working in the Superconducting
project:
F. Weiss (Responsible scientist), J.L. Deschanvres
(scientist, processing), B. Chenevier (scientist, RX),
M. Audier (scientist, TEM), J.P. Senateur (scientist,
MOCVD, processing), M. Labeau (Professor, spray
pyrolysis), C. Dubourdieu (scientist, MOCVD,
Physics), S. Pignard (Professor, physics, thin films),
plus 8 PhD students.

Pag. 4 SCENET NEWSLETTER N° 2, December 2002

The CEA-Grenoble [contact: JeanClaude Villégier at DRFMC/SPSMSLaboratoire de Cr yo-Physique]
(villegier@cea.fr).
The superconductivy electronics group of the CEAGrenoble, founded in the 70's carries out the
development of the Josephson microcircuits as
well as the applications of superconducting devices
(logic circuits, sub-millimeter mixers, IR detectors,
microwave circuits and SQUID magnetometry) at
the LETI(Laboratoire délectronique, de
technologie et dinstrumentation) and at the
DRFMC (Département de Recherche Fondamentale
sur la Matière Condensée).
In the early 90's interface modified-YBCO
"ramp-edge" Josephson junctions (with IC.RN >
1mV @ 77 K) and low-loss multilayer
microstriplines circuits (YBCO / YSZ / MgO /
YSZ / YBCO) were developed by using magnetron
& ICM sputtering on CeO2 or YSZ buffered 3 inch
diameter R-plane sapphire substrates with the
French Ministry of Defense support. The powerful
DC & RF magnetron and ICM sputtering techniques
were combined with PLD (Pulse Laser Deposition)
in order to extend the choice of epitaxial or textured
layer materials which covers now: oxides (cuprates,
manganites, CeO2, MgO, STO,..), nitrides (NbN,
NbTiN, TaN, TiN, AlN,..), metals (Nb, Ta, NbTi,
Mo, Al, Ti, Ag).
The building blocks of an active HTS technology
have been firstly used to successfully achieve four
functional circuit demonstrators associated with
four ESPRIT Programmes 1994-1999:
- A low phase noise 12 GHz hybrid (YBaCO/
GaAs HEMT) microwave oscillator by using an
innovative Flip-Chip method ("X-band-SRO" with
ALCATEL, IMEC,..).
- A high-detectivity YBCO micromachined
"transition edge" bolometer array grown on Si,
working up to 85 K and combined with a
superconducting SQUID multiplexing read-out
("SUPACT" with GEC-Marconi, SIEMENS,..).
- A Josephson high-frequency, GHz bandwidth,
directional Flux Flow amplifier deposited on a
MgO bicrystal ("HTSC-GBJ" program coordinated
by Tuebingen University,..).
- A fast and sensitive Superconducting Photo
Field Effect Transistors SuPFET including
nanoperiod (YBCO / PrBCO) multilayer channels

(WELLITD-HTS with IBM-Zurich/Augsburg
Univ. , FZK,..).
These ESPRIT programmes have been recently
followed by the start of new programs on ultimate
detectors and ultrafast digital circuits with both
HTS (YBaCuO) and LTS materials (NbN, Nb,
TiN, Ta, Al, Mo,..) and profiting from epitaxial thin
films introduced in the multilayers and Josephson
tunnel structures:
- a THz YBCuO Flux Flow spectrometer devoted
to the investigation of characteristic modes of
magnetic materials small samples is understudy in
collaboration with the CNRS-LLNéel-Grenoble
(supported by the Rhône-Alpes Region research
program ).
- a 1.4 THz SIS technology based on reproducible
NbN/MgO/NbN tunnel junctions with micrometer
(and submicrometer) junction size has been
developed for ESA (European Space Agency) under
the STS program in collaboration with the Paris
Observatory (DEMIRM);
- YBCO-based HEB (Hot Electron Bolometer)
THz heterodyne mixers are presently being
developed by using submicron e-beam lithography
in collaboration with LGEP-SUPELEC (Prof. A.
Kreisler, Dr. A. Gauge) and the Paris Observatory
(Prof. P. Encrenaz, Dr. G. Beaudin, Dr. M. Salez)
under a program supported by CNES (the French
space agency). In parallel, by taking advantage of
the high quality and reliability of 2-4 nm thick NbN
films epitaxially sputtered on MgO (and R-plane
sapphire), phonon cooled HEB is studied in
collaboration with Chalmers University. Recently
low receiver noise (TN ~ 400K @ 600 GHz) has
been obtained leading to high performance for THz
heterodyne satellite instruments.
- In collaboration with the Observatory of
Grenoble-LAOG (Dr. Ph. Feautrier et al.) and
CNRS-CRTBT (Dr. A. Benoit), a single-photon
counting resolution (at 0.3K) was achieved for red
photons in the year 2000 by the Nb/Al-AlOx-Al/
Nb STJ (Superconducting Tunnel Junction) and for
the infrared, with STJ detectors pixels based on Ta/
Al-AlOx-Al/Ta tunnel junctions in the year 2001.
The Nb and Ta photon absorbers are epitaxially
grown on the sapphire R-plane substrate. Such a
collective technology achieved on 3-inch diameter
wafers will be extended to 4x4 pixel arrays for
future ISO instruments and near infrared photon
spectrometers.
- More recently, a new project has been started
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on the single-photon counting project with LAOG,
UJF-LSP-Grenoble devoted to IR astronomy
(supported by CNES) and on the photon Qu-bit
detector read-out, based on NbN epitaxial
nanolayers (3.5 nm).
- the CEA-G team is also in charge of a new
program on ultrafast digital circuits, based on the
RSFQ (Rapid Single Flux Quantum) logics and on
NbN (Tc=16 K) Josephson junctions. Firstgeneration circuits designed for the 30 GHz clock
frequency, such as 16 bits shift - registers, frequency
dividers, fast opto-electronic interfaces have been
implemented in the Nb-NbN/MgO/NbN-Nb
technology (JJ=1kA/cm2 / 2.5 µm linewidth / 3
inch wafer) associating Nb striplines and NbN
junctions. Circuit designs & simulations are done in
collaboration with the Université de Savoie-LAHC
(Dr. P. Febvre et al.).
The basic components of a more "aggressive" 100
GHz all-NbN technology operating @ 10 K has
been recently achieved with high current density
NbN-MgO-NbN junctions (JJ=15kA/cm2 / 1.2 µm
linewidth) in the EMERGENCE Rhône-Alpes
PRINTEMPS Programmes associating CEA-G
and the Univ. de Savoie.
Furthermore, in order to check the feasibility,
reliability and scalability of RSFQ nitride
technology, a VLSI RSFQ technology demonstrator
comprising large arrays of junctions with JJ> 30
kA/cm2 / 0.4 µm linwidth / planarized on 8 inch Si
wafers has been implemented in the very powerful
C-MOS facility at LETI-Plato CEA-G. It is
expected to closely link our new programs to the
more advanced C-MOS and SPINTRONICS
researches in the new large facilities devoted to the
MIcro-NAno TEChnologies at CEA-Grenoble
(MINATEC and LETI-PLATO).
However, taking into account the present good
reliability of NbN multilayer circuits made on 3
inch-wafers and the possibility to operate NbN
devices at 10K in a compact-close cycle refrigerator
(such as pulse tube coolers), a NbN circuit foundry
(producing both RSFQ devices and SQUIDs for
EU customers) will be set-up in our clean-room at
the CEA-Grenoble in the frame work of the new
FLUXONICS* Consortium [www.fluxonics.org]. [*The
FLUXONICS foundry & design European network
issued of SCENET, with more than 10 laboratory
partners is addressing both the HTS and LTS
Superconducting Digital Electronics (SDE)].

The expertise at the CEA-G and of the FLUXONICS
network on high frequency (>100GHz) RSFQ
design and implementation will also be applied to
create specific links with industrial companies in
the field of fast instrumentation and
telecommunications.
A ESFPi-Shift program based on p-Shift in
junctions and on Josephson phase Qu-bits
combined with fast RSFQ read-out circuit schemes
has been started involving innovative LTS junction
desing approaches ( such as the epi-NbN nano
SQUIDs done in collaboration with Dr. V.
Bouchiat/ M. Faucher CNRS-CRTBT ), and new
gate coupling schemes.
Facilities: The Superconducting Electronics group
of CEA-Grenoble who participate to SEFIRA
(Superconducting Electronics Front-End in RhôneAlpes) has a specific devoted 140 m2 (class 1000
and 10000) clean room facility suitable for processing
3 or 4 inch diameter wafers: 8 deposition systems,
RIE and ion milling machines, UV contact mask
aligner and e-beam insulator, chemical facility,
process control equipments,.. and a special access
to the 8 inch wafer diameter machines of LETI
PLATO (devoted to ultimate C-MOS & future
electronic devices). The characterization and testing
facilities are either dedicated to the program
(functional cryo-circuits electrical, optical,
microwave test tools) or belong to large facilities at
CEA-Grenoble (DRFMC and LETI) such as
dilution refrigerators, X-rays, RBS, TEM, LTSTM
etc.
Key personnel: N. Hadacek (PhD, on RSFQ circuits),
C. Jorel (PhD on Ta-STJ photon counting), B.
Delaët (Post-doc on NbN HEB single-photon
detector), M. Pauly (PhD on HTS Flux-Flow
spectrometer), Dr. D. Renaud (manager of LETIPLATO TiN circuit project), J-L. Thomassin
(principal technician), Dr. J-C Villegier
(superconducting projects manager), Dr. Ph.
Feautrier (at the CNRS-Observatoire de Grenoble
in charge of the photon counting project).
In the last years more than 15 PhD & Post-docs and
8 other CEA researchers have been associated
with the CEA- Superconductive Electronic program.
New EU PhD students and EU Post-docs are
expected in 2003 especially in the field of Qu-bits,
RSFQ circuits, single photon detectors and THz
mixers.
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Laboratoire des Champs Magnétiques
Intenses
(Mossang Eric <mossang@labs.polycnrs-gre.fr> ,
LCMI) Grenoble.
The LCMI is a mixed CNRS and MPI laboratory
(CNRS / Max Planck Institut) which has two
objectives: 1) to develop its own research in high
steady fields, 2) to furnish large steady fields up to
30 T (40T foreseen for the end of 2002) to
international research groups.
Several systems have been designed to measure the
critical current of high Tc ribbons at 4.2 K and 77
K in fields up to 28 T. They allow the characterization
of samples of a few centimeters in length, either
straight or in the form of a coil. The critical current
can be measured in a field parallel or perpendicular
to the length of the ribbon. LCMI has developed a
system, which allows the characterization under
mechanical strain. The superconductor is placed
under pressure at cryogenic temperatures in
magnetic fields up to 20 T with a 130 mm bore in
diameter.

CNRS/CRTBT-LEG
Cryoelectrotechnical group

SUPERCONDUCTING POWER APPLICATIONS
For the last 30 years two Grenoble laboratories, the
CRTBT (Centre de Recherches sur les Très Basses
Températures(http://www-crtbt.polycnrs-gre.fr/),
and the LEG (Laboratoire dElectrotechnique de
Grenoble (http://www-leg.ensieg.inpg.fr/)),
attached to two Grenoble universities (UJF and
INPG), have been carring out a common research
and development program in the field of
superconductivity. Moreover, the group of Robert
Tournier from the LdC (Laboratoire de
Cristallographie, http://www-cristallo.polycnrsgre.fr/) interacts through the CRETA (Consortium
de Recherches pour lEmergence de Technologies
Avancées, http://www.polycnrs-gre.fr/CRETA/
creta.html) with these projects.
The group is located at the CRTBT and is led by
Pascal Tixador. It includes three full-time staff
researchers and several PhD students and
postdoctoral fellows. Technically the group is
supported by the CRTBT while the financial support
is from national funds, industry and EC contracts.

The main research activities deal with
superconducting power applications. The materials
used are either low Tc or high Tc superconductors
according to their level of development and their
appropriateness to the specific device. The
uniqueness of these projects is the experimental
approach. Models and the subsequent
demonstrators are designed, built and tested.
These implementations are very useful tools for
acquiring knowledge as well as the specific knowhow. The work involves studies on the devices as
a whole, covering aspects ranging from materials
studies and physical properties to their environment
(cryogenics). The electrical characterization is
carried out on high T c materials (YBaCuO,
BiSrCaCuO) in different forms (bulk, tapes,
films, ...). It includes j c (T) and ac loss
measurements. Some synthesis activities are also
performed in the framework of the collaboration
with CRETA.
The group has a tight collaboration with French
partners involved in superconductivity (Schneider
Electric, EDF, etc.) as well as with European
laboratories and industries in EC projects (three
are in progress since 2000).
At present the group is developing electrical
machines with superconducting elements,
superconducting fault current limiters,
superconducting transformers and bulk
superconductor modeling in the FLUX3D software.

CNRS/CRETA and superconductivity
The CRETA (Consortium de Recherche pour
lEmergence de Technologies Avancées) is a CNRS
unit (UPS 2070) dedicated to promote collaboration
between laboratories with complementary skills in
research projects oriented towards industrial
applications. The present director is from industry
(Air Liquide). The personnel of CRETA includes
30 employees who belong to other institutions like
the CNRS and are assigned to CRETA. This allows
motivated researchers and PhD students to share
their complementary expertise and know-how.
Thus, CRETA can provide expertise and knowhow about all different aspects for a specific
application (materials, physics, design etc.). This
aspect is enhanced by a strong interaction with
CRTBT, LEG, LdC, LMGP through common
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national and European contracts as well as those
with industry.
Though its specialty is the materials texturation
under high magnetic field, CRETA prepares bulk
YBa2Cu3Ox by top seeding, bulk textured Bi2212
and Bi2223 by hot forging, and YBa2Cu3Ox thin and
thick (coated conductors) films. The goal of CRETA
is to take care of the materials from its processing to
its adjustment to a specific application.
For example, in the framework of the Brite Euram
project Byfault, CRETA improved its ability to
grow large samples especially needed for applications
and showed the possibility to grow top seeded
YBa2Cu3Ox pellets up to 10 cm in diameter under
isothermal conditions. It developed cutting
techniques to obtain long current path in meandersshaped samples as well as contact techniques.
Monodomain YBCO samples were transformed
into single elements for current limitation. Great
progress has been possible thanks to a constant
feedback between processing, characterization and
prototyping efforts.
At present, CRETA is investigating the adaptation
of YBCO and Bi2223 bulk materials and of YBCO
thin and thick films to the reproducible magnetothermal transition required for current limitation
and the transport of high currents. In the case of
YBCO, this implies not only the ab plane properties,
but also those of c axis. Also, one of the main
problems for future development is the control of
the mechanical properties, which appears to be
more and more the limiting factor for applications
of high Tc materials.
Superconducting motor with permanent
magnets
Superconducting machines are much lighter and
more efficient than any other conventional machine
even when one considers the presence of the
cooling system. Superconducting motors with
permanent magnets are now under detailed
investigations. They combine high performances
with mechanical simplicity, particularly because
they do not include rotating cryogenics. They are
well adapted to mobile systems requiring light
electrical drives.
With the support of the DGA (Délégation Générale
pour lArmement) a 15 kW-750 rpm model has
been built. It followed a 150 kW-400 rpm

demonstrator for investigations at a representative
scale.

Model (in front) and demonstrator (in the back) of a superconducting
motor with permanent magnets. Model:15 kW at 750 rpm, length 600
mm, external diameter 320mm. Demonstrator: 150 kW at 400 rpm,
length 800 mm external diameter 600 mm.

The three phase armatures are wound with ultrafine
NbTi composites from Alstom. They are cooled at
4 K by a helium bath. The demonstrator passed
successfully its first electrical tests in permanent
and constant speed operations.
The use of high Tc materials is thoroughly
investigated.

Triphase induced circuit with 24 NbTi ac elementary coils in the shape
of horse saddles arranged on 4 concentric cylinders.

Superconducting Fault Current limiter
The superconducting fault current limiter
application is very attractive since it performs new
functions, inaccessible to other technologies. After
a lot of works about bulk Bi conductors, the
activity is now focused on YBCO.
The YBCO conductors are attractive because
they develop a large electric field during the
transition and they also have a large critical current
density that decreases the necessary material
volume to produce an effective current limitation.
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To avoid destructive hot spots the operating
temperature is chosen very close to the critical
temperature (above 90 K), using a pressurised liquid
nitrogen bath. Meander-shaped conductors cut from
bulk melt-textured YBCO are studied for fault
current limiter applications. This work was done in
the framework of a European project (BYFAULT,
BRPR-CT98-0713) in collaboration with Schneider
Electric (http://www.schneider.fr/).

A 100 Amax - 1000 Vmax model was built and
tested. Using 43-meander arrangement, it
successfully limited the current at 740 Amax under
a voltage of 1000 Vmax. The theoretical short
circuit, without the superconducting limiting device,
was 11 000 Amax. The use of YBCO films was
also studied for current limitation for better
understanding the physics of the quench (dissipation
mechanisms, vortex pinning).

Superconducting transformer

Demonstrator 1 kV - 100 A of a fault current limiter (FCL) made of
meanders of YBaCuO: meanders and assembly of meanders (European
Project BYFAULT).

 

Superconducting transformers are smaller in
weight and more efficient than conventional
transformers. Moreover, but to a lesser degree, they
have a smaller volume.
In the framework of the European project
READY (BRPR-CT98-0676), a 41 kVA
transformer was defined. The primary winding will
use a OPIT Bi-2223 tape whereas the secondary
will be wound with 60 meters of a YBCO coated
conductor fabricated by the READY project. A
cold iron in order to greatly simplify the mechanical
and cryogenic designs was proposed. The
transformer will be cooled with a pulsed tube.
Ac losses are measured in order to provide data for
the refrigeration and the cryostat. OPIT tape
behavior under transient conditions (overcurrent,
in-rush current) is studied. Cooling trials of the
transformer in liquid nitrogen and He gas have been
made using with both numerical and experimental
approaches.
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Fault current limiter (FCL) ready to be tested and results (voltage and
current time evolutions) obtained with 43 meanders at 90.5 K
(pressurised liquid nitrogen). A reduction from 6 500 A (without
limiter) to less than 750 A is obtained.

41 kVA superconducting transformer under construction in
collaboration with Air Liquide (European project READY)
(coil height : 170 mm)
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Superconductor modeling
In collaboration with the LEG modeling group the
FLUX3D finite-element software was developed,
which has been introduced inside a model
superconductor. The software is based on a power
law for the relation between the electric field and
the critical current density while the superconductor
is supposed to be non-magnetic. At present only
2D or asymmetric geometry can be simulated even
thogh 3D examples have already been successfully
simulated.
Thanks to the numeric tool, the distribution of the
electromagnetic quantities can be obtained as a
function of time. This model is very useful for
calculating ac losses under external field or under
self-field conditions. The ac losses for simple
geometry are in good agreement with the analytical
formula (Bean model) and with some measurements
performed under self-field conditions.
These works are very important for several studies
under progress. This FLUX3D code for
superconductors is used in the European project
BIG-POWA (G5RD-CT-2000-00219, http://
lanospc4.epfl.ch/Big_powa_page.htm) in order to
optimize PIT Bi-2223 conductors.

3D modeling examples (FLUX3D code)
- Coupling of two superconducting bars through the resistive matrix
under a time varying external field, current distribution.
- Current distribution in a corner (imposed total current).

Additional information can be obtained by visiting
the following web pages:
http://www.grenoble.cnrs.fr/
http://www-leg.ensieg.inpg.fr/
http://www.grenoble.cnrs.fr/CRETA/Pages
Francais/Theme/Supraconducteur.html
http://www.ujf-grenoble.fr/ujf/fr/welcome.phtml
http://www-drfmc.cea.fr/
http://www.enspg.inpg.fr/recherche/
fr_recherche.html

OBITUARY: Gerrit Gerritsma
On September 17th 2002 Dr. Gerrit Gerritsma died at the age of 59 in Enschede, the Netherlands.
Gerrit was well known to the Superconducting Electronics community worldwide because of
his work on HTS ramp-type junctions and their application in HTS digital circuits. Since many
years he actively took part in SCENET activities with talks and contributions to the discussion
meetings. Gerrit was an enthusiastic physicist and loved to think about problems, to solve them
and to come up with new ones. He started his carrier at the University of Twente in 1969
investigating high-frequency electromagnetic effects in magnetic materials. After my move to
Twente in 1987, he shifted his research toward high-temperature superconductivity and
Photo taken in Rome at the 3rd performed pioneering research on the development of high-Tc Josephson junctions. Most
SCENET workshop on
recently, he was leading the research orientation TeraHertz Signal Processing in the Twente
Superconducting Materials for
Electronic Applications, Research Institute MESA+. Here, he combined the research activities of different groups on
superconductivity, optical data transmission and fast CMOS circuits.
January 1998.
Besides his research activities, Gerrit was a well accepted colleague with whom it was fun to talk about physics, politics,
art, travelling and much more. On many occasions we travelled together to European project meetings, conferences and
workshops and besides the pure work aspect there was always the friendly, interested and caring attitude that made him
so important to us all.Discussions with him were always challenging  he had well founded opinions and was ready to fight
for them. After some fierce fight, when one expected it the least, he might suddenly say: I think you are right, I have to think
it over. Gerrit was a highly sofisticated intellectual and a really fine colleague to us all.
We miss him very much.
Horst Rogalla
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Continued from p.1

SCENET Steering Committee Meeting
Since the first calls for proposals of the 6 th
Framework Programme are going be launched in
the very near future, a discussion was carried out on
the programme itself, its priorities, and the new and
conventional instruments. Some projects which
would have the characteristics of the the 6th FP
were also discussed. We also prepared a list of
questions to be asked to Takis Ageladarakis, the
Scientific Officer responsible for SCENET-2 to
whom the Steering Committee was going to talk
over the telephone in the early afternoon. At present
the questions and the corresponding answers would
be obsolete.
Then the coordinators of the six working groups
made a presentation of the future activities in the
sequence following:
2b) Energy-Related Power Systems
P. Komarek
2a) Superconducting Electronics
H. Rogalla
1a) Thin films for Microelectronics R. Wördenweber
1b) Materials for Power Applications and new materials
J.E. Evetts
1c) Supercurrent
H. Weber
1d) Processing of Coated Conductors H. Freyhardt

The WGs have their own budget for organizing
very focused workshops during which there will be
a continuing assessment of the state of the art, the
road map and the strategy plan. Furthermore, the
working groups are supposed to plan pilot projects
in the field of their expertise. Since the WGs existed
during SCENET-1, the communities around them
are already formed. All the WGs will organize
within February a meeting, where the participants
will contribute to the writing of the road map and
put together projects which might be proposed for
funding during the 6th FP. Expressions of Interest
concerning superconductivity as they appeared on
Cordis database were also discussed. As written in
the contract, the WGs will continue their activity
for 2 years. At mid-term these activities will be
assessed and a decision will be made regarding their
scientific orientation.
The present Steering Committee of SCENET2
includes 18members plus the coordinator. During
the contract negotiations the Head of unit, Luisa
Prista, strongly suggested that the

membership number should be reduced within one
year to 12 plus the coordinator. The ratio,
membership over the number of nodes for
SCENET-2 was judged to be too high with respect
to the average for Thematic Networks. To achieve
such drastic reduction the Steering Committee
proposed to ask the coordinators of the WGs, to
step down voluntarily. Since at the end of each year
the network is supposed to renew 2 members, 2
additional members will have to resign from the
Steering Committee. After a call for volunteers, the
resigning members will be chosen by taking into
account seniority and past SC-meeting attendance.
The next issue concerned the applications of
academic and industrial groups to become new
nodes of SCENET-2. The applicants sent a dossier
including the application letter, a brief description
of the activities, what would be the added value for
them and the network and a short list of publications
and/or patents. We received 23 applications of
which 16 from academia and 7 from industry.
Before the start of the discussion a definition of the
networks node was reiterated. An academic node
is a geographical entity representing all groups
interested in superconductivity, included in the
surrounding area whose dimensions vary according
as to where in Europe the area is located. Because
of the networks history this criterion has not been
fulfilled for more than one case. The list of the new
nodes is given separately. The decision will be final
after the EC approval.
Guy Deutscher of the school organizing subcommittee presented the plans for the school which
will be held in October 2003 at the Institut dEtudes
Scientifiques de Cargèse (Corsica, France). The
format will be similar to that of the previous three
SCENET schools, which had a great success. A
preliminary program and a list of lecturers have
already been put together. The school is already
announced in the SCENET web page
(www.imem.cnr.it). For the school to be organized
in 2004, preliminary arrangements have been made
with the Madrid and Barcelona nodes. That of 2005
might go to one of the European Union newcomer
countries.
As in the past years the IRC of Cambridge (directed
by Archie Campbell) is organizing in January 2003
the Winter School in Superconductivity. Since in
the SCENET-2 budget 25000 Euro were allocated
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for supporting other European school in
superconductivity, the SC decided to give a support
of 6000 Euro to the IRC of Cambridge to support
the participation of 10 "European" participants by
giving 10 grants of 600 Euro each.
As for SCENET-Power the activity concerning the
Exchange Visits is showing some difficulty in getting
started because of lack of candidates. After eight
months we have had only two applications. The
Steering committee confirmed the acceptance of
these two applications previously given by the
subcommittee in charge of the Exchange Visit. The
two dossiers will be included in the yearly report.

on Superconductivity M2HTSC-VII, which will
take place in May 2003 in Rio de Janeiro. They
asked if SCENET-2 could support the participation
of young European scientists, namely at the level of
graduate students or postdocs. The SC approved
the proposal to give 8 grants of 800 Euro each that
is 6400 Euro, which should be charged to the
Exchange Visits activity. Since the annual budget
of this activity is 35000 Euro for 7 grants and this
year, so far, we have spent 10333 Euro, the SC
approved this proposal pending the final one by the
EC.

In order for a dossier to be acceptable, the candidate
must satisfy three of the four criteria set by the
Steering Committee of SCENET-Power, still valid
for SCENET-2. 1) The candidate must be a resident
of the European Union including the Associate
Member States; 2) He or she must have the status
of a graduate student or postdoc; 3 and 4) The
exchange must be transnational and from academia
to industry or vice versa. It has been confirmed by
the scientific officer that criterion #2 cannot be
waived.

Bartek Glowacki made a very interesting
presentation of the DVDs he can produce for the
teaching superconductivity at the level of
undergraduate or graduate students. He showed
different options, which have been proposed by
professional in the field of this type of videos.
However, whatever option he chooses it will be
more expensive than the budget allocated to this
activity. In this case too, the additional expenses
could be paid by the Short Visits budget, dedicated
to the training of young researcher. This issue will
be discussed in detail with the scientific officer.

In the framework of the Short Visits activity the
Network has received an interesting proposal from
the organizers of the 7th International Conference

The meeting ended at 1:15 in the afternoon of
Saturday 26 October, 2002.
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Summary of ESAS Meeting

During the board meeting Prof. P. Komarek who
succeeded last summer Prof. H. Rogalla as ESAS
president, reported about the business transfer as
agreed by Prof. Rogalla as president, Dr. Habermeier
as secretary (who has been re-elected for 4 years
during this ESAS BOARD meeting), and Prof.
Donaldson as treasurer:
 The secretariat will move to Stuttgart, the
Secretary will take over the e-mails and the e-mail
server will have an automatic link to the newPresident office.
 The Web-page, regularly updated, will be put on
a new server and will have also links to SCENET
and CONECTUS.
 The ESAS bank account will be transferred to the
University of Strathclyde (Prof. Donaldson); a
professional company will handle the account.
This transfer process is the reason why ESAS

members have not received an invoice for this year
membership fee yet.
Several members of the GA explicitly expressed
their sincere thanks to Prof. H. Rogalla for the work
done during the successful establishment of ESAS.
Horst Rogalla has mentioned that the idea to found
ESAS goes back to the EUCAS meeting in
Göttingen and and he and Professor Herbert C.
Freyhardt were responsible for this action. They
like to state that ESAS is actually a child of
EUCAS.
P. Komarek explained the situation concerning the
by-laws after a discussion with H. Rogalla, G. B.
Donaldson, H.-U. Habermeier and a representative
of the law firm Kienhuis Hoving in Enschede. The
formal procedure to change the statute requires the
approval of the General Assembly; consequently,
the planned statute changes will be sent to the
ESAS members in time so that the decision will be
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made during the next General Assembly at EUCAS
2003. One important point will be that in the future
all EUCAS participants will automatically become
ESAS members for one year (a procedure similar to
that of the MRS). The organizers of EUCAS 2003
kindly agreed that a small part of the registration fee
of the participants (20 ) will be devoted to the
annual ESAS membership fee for the period 9/
2003 to 8/2004. This procedure was unanimously

agreed upon by the general assembly.
Prof. Komarek reported about the financial situation
of ESAS.The initial funds supplied by the University
of Twente will be paid back in three instalments
and will be taken into account into the ESAS
budget during the next two years. It seems as if the
balance of ESAS (after collecting the next annual
fees) will remain sufficiently positive.

SCENET grants for
Exchange Visits
SCENET promotes the transferring of young researcher among European research groups
and is planning to support seven 3-month exchange visits each year.
We strongly encourage young scientists working in the field of superconductivity applications
to seize this opportunity.
Applications should contain:
1)- Work plan for the requested period;
2)- CV of the applicant;
3)- Acceptance letter of the host institution;
4)- Starting date;
5)- Name of two references.
Applications should be sent to:
SCENET, IMEM - CNR
Parco Area delle Scienze 37/A, I-43010 Fontanini-Parma, Italy, scenet@imem.cnr.it

There is an open call for the applications

Farewell message from Takis

Continued from p.1

My departure, as from 16th January 2003, to the Policy Unit in "Energy" will bring me closer to a different
domain (that of nuclear fusion), though seen in a new perspective altogether. Nevertheless, the
experience gained with the S\Y community will be most certainly cherished for a long time.
It is also with great pleasure to announce that the central theme in one of the next issues of the EC
magazine "RTD info" will be dedicated to S\Y.
With wholehearted wishes to all SCENET-2 members for a huge success in FP6.
Takis P. A. Ageladarakis, EC Brussels
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Scenet-2 New Nodes List
Academic Institutions

City

State

1

Catholic University of Leuven

Leuven

Belgium

Prof. Victor Moshchalkov

2

SEFIRA (Univerisité de Savoie)

Le Bourget
du Lac

France

Dr. Pascal Febvre

Tübingen

Germany

Prof. Dieter Koelle

4

University of Erlangen-Nuernberg Erlangen

Germany

Prof. Alexey Ustinov

5

Bar-Ilan University

Ramat-Gan

Israel

Prof. Yosef Yeshurun

6

INFN Sez. Genoa

Genova

Italy

Dr. Pasquale Fabbricatore

7

University of Salerno

Salerno

Italy

Prof. Annamaria Cucolo

8

CNR

Pozzuoli

Italy

Dr. Emanuela Esposito

9

Polish Academy of Sciences

Wroclaw

Poland

Dr. Andrzej J.Zaleski

10

Polish Academy of Sciences

Warsaw

Poland

Prof. Henryk Szymczak

11 Institute of Experimental Physics

Kosice

Slovak Republic

3* Universität Tübingen

City

ULTERA

Dr. Pavel Diko

State

Spokeperson

Lyngby

Denmark

Dr. Dag Willèn

2* EDF R&D

Les Renardières

France

Dr. Eric Sandré

3

Trithor GmbH

Rheinbach

Germany

Dr. Michael Baecker

4

Coated Conductor Consultancy
Ltd.-3Cs

Oxon

UK

Dr. Eamonn Maher

Bergish
Gladbach

Germany

Dr. Udo Klein

1

Industrial Institutions

Spokeperson

5* Accel

N.B. * indicates that the group was already a node of SCENET-1

4th SCENET SCHOOL

Superconducting Materials and Applications
After the success of the previous three SCENET schools we are pleased to announce that the 4th will
be held in Cargèse (Corse) October 6 -18, 2003.
Further information will be soon available on the SCENET web page at http://orchidea.imem.cnr.it/
homepage.html.
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COMMUNIQUÉ
HELD

AT

ON THE

EUROPEAN/JAPAN

WORKSHOP

TSUKUBA, JAPAN, DECEMBER 12-14 2001

The workshop was organized in pursuit of a specific objective addressed in the Action
Plan for a EU-Japan Co-operation, as approved in the recent EU-Japan Summits. In
particular, during the 10th Summit in Brussels (8/12/2001), the newly endorsed Action
Plan refers to:  The organization of symposia, workshosp, and scientific meetings in the following
areas: life sciences , materials such as superconductivity materials.. . Superconductivity was
also indicated as a priority theme for joint actions during the Lisbon 4th S&T Forum
(2000).
Continued p.5

THE FIRST TOPICAL SCENET-2 WORKSHOP
Chemical Design,Characterization, and Processing of High T c
Superconductors and Related Materials (Chem-HTSC IX).
One of the activities of SCENET-2 (The Superconducting European Network) is to
organize topical workshops in the field of superconductivity and its applications.
During the last meeting held in Orta (Novara, Italy) on October 25-26 2002, the
SCENET Steering Committee decided to dedicate the first topical workshop to
chemical designing and processing of new superconductors and related materials.
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BI,PB(2223) TAPES:
PRESENT AND FUTURE.
BY

RENÉ FLÜKIGER AND ENRICO
GIANNINI

Département de Physique de Matière
Condensée (DPMC). Université de Genève,
1211 Genève, Switzerland.

PRESENTATION OF
THE SCENET NODES
In this issue of our newsletter, we continue
presenting those nodes of the SCENET2
network, which are made up of a number of
different institutions, universities and
research laboratories. This time we present
the Danish nodes.

THE DANISH

A brief overview of the present
industrial Bi,Pb(2223) tape development
shows that for a certain number of years,
this superconducting material will still
constitute the first choice for certain
energy applications at 77K, in particular
cables, transformers and current limiters.
The high production costs of Bi,Pb(2223)
tapes are actually a strong limitation to a
large market penetration, and a further
strong enhancement of J c is thus
mandatory.

NODES
Superconductivity has been an active field
of research in Denmark, also before the
discovery of High Temperature
Superconductors, (HTS), where, in
particular studies of superconducting
junctions (Josephson junctions) and arrays
of junctions gained significant international
recognition. From the outset of the HTS
era several groups in universities, research
institutes and companies joined the field
with support from the Danish Natural
Science and the Technical Science Councils
and the Danish Energy Agency.
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THE DANISH NODES
Although the manning has been generally moderate,
it is well documented that Danish science and technology
on superconductivity are at the international forefront.
The success has been established through strong coordination inside Denmark and international
collaborations. Danish scientists have been involved in
arrangement and co-ordination of international
conferences, schools and meetings. In August 2001 the
international EUCAS2001 conference was held at the
Technical University of Denmark ( DTU ) in Lyngby
with the staff at ELTEK ( Institute of electric power
engineering ) as the organiser. Conference Chairman was
Professor Ole Tønnesen, and program chairman was
Professor Niels Falsig Pedersen.
At present the main Danish superconductivity research
and development activities are at the companies, HTAS,
NKT Research A/S, and NKT Cables A/S, ELTEK,
IPL and Institute of Physics at the Technical University
of Denmark, NBI ( Niels Bohr Institute ) at University
of Copenhagen and at the national laboratory RISØ in
Roskilde  just outside of Copenhagen. All institutes
have established strong collaboration with world leading
groups in Europe, USA and Japan.
NST ( Nordic Superconductor Technologies ) has
recently closed its activities, but the Bi2223/Ag tapes
produced at NST have been used in the 30 meter long
three-phase superconducting power cable (2kA and 36
kV relative voltage) that has been developed by NKT
Research A/S, NKT Cables A/S and ELTEK with
support from the Danish Energy Agency and the utility
companies Elkraft and Eltra. As the first of the kind the
cable has been installed in the electric utility system.
HTAS ( Halldor Topsoe A/S ) has for many years
developed current carrying bars of YBCO (YBa2Cu3O7).
The bars comply with the demands for applications as
current feed through for the superconducting coils to
the new CERN collider. Improvements of the critical
currents and the magnetic flux pinning will increase the
potential of the materials for applications as current
limiters, permanent magnets with pinned magnetic flux
and magnetic bearings in flywheels. HTAS develops
Bi2223 precursor powder aiming to meet NSTs
requirements and establish a commercial production.
This development is part of an activity plan for production
of customer specified multi-component powders for
high-technological applications.
IPL ,DTU ( Institute for production and management)
has collaborated with NST during several years on the
development and optimisation of the mechanical
deformation processes applied for manufacturing of
superconducting Bi2223/Ag tapes using the PIT method.
IPL has a strong international position in this field.

ELTEK, DTU ( Now : ØRSTEDÏ.DTU, Section
on Electric Power Engineering ) has been a key
partner in the six year long development of the
abovementioned Danish HTS cable, that in 2001 was
installed at the coupling station at Amagerværket, as the
first in the world working on-line in a power grid.
ELTEK has a number of projects within the electrotechnical area. Most are done in some collaboration with
the electrical utility companies and related industries and
are of an applied engineering nature. The present activities
also include theoretical problems in connection with
flux-pinning and vortex dynamics in HTS. Materials
studied are Bi2223, where the flux properties are
governed by 2-dimensional stacked junction equations
with solutions including pancake and Josephson fluxons,
and YBCO, where the flux dynamics is dominated by
grain boundary properties.
Physics department at DTU has a long tradition
for working with low temperature superconducting
electronics including research on long Josephson junctions
and microwave applications. It has extensive facilities
for low temperature experiments.
NBI at the university of Copenhagen has a long
tradition in basic superconductivity research. In recent
years focus has been on theoretical studies with emphasis
on the fundamental aspects of HTS with close connections
to experiments, not least with the group at RISØ. The
work especially concentrates on systems with competing
superconducting and magnetic order parameters with
the aim of reproducing experimental data from neutron
scattering and NMR.
RISØ national laboratory is, along with ELTEK and
NBI, internationally renowned for their research on
superconductors. The basic studies include relations
between structure and superconductivity using neutron
and high-energy x-ray diffraction combined with
computer simulations. A cornerstone in the activities is
the interplay between magnetism and superconductivity.
Another important materials group is the rare-earth
nickel boron carbides (borocarbides), which display
simultaneous magnetism and superconductivity in very
complicated patterns.
Below we will list some of the major activities
(1) Materials research.
A Danish National programme with the title: "New
superconductors: mechanisms, processes and products"
has been started in 2002. The programme has a funding
of about 2MECU over 5 years and has participation
from:
 Department of Electric Power Engineering,


Technical University of Denmark (ELTEK)
Materials Research Department, Risø National
Laboratories (RISØ)
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Niels Bohr Institute for Astronomy, Physics and
Geophysics, University of Copenhagen (NBI)
Department of Manufacturing Engineering and
Management, Technical University of Denmark
(IPL)
Nordic Superconductor Technologies A/S (NST)
( has now stopped its activities )
Haldor Topsøe A/S (HTAS)
DANFYSIK A/S (DANFYSIK), subcontractor to
RISØ

The programme include four interwoven activities:




Development of new superconductors
Studies of basic superconductor properties and
mechanisms
Studies and development of process technology
Implementation and applications in Danish
industry

Initially basic experimental and theoretical studies on
well-known HTS and borocarbides will be continued
on high-reputation activities that also include leading
international groups, but emphasis will be turned onto
studies of new materials prepared specifically to elucidate
basic properties or promote technological applications.
Although many studies have been carried out on the
newly discovered MgB2 superconductor material, there
are still many basic properties that need to be thoroughly
characterised and understood, not least for possible
technological developments. In particular the knowledge
about flux pinning and flux dynamics is very important
for properties such as critical currents, behaviour in
magnetic fields, phase diagrams etc. MgB2 is not a HTS.
Despite the high critical temperature, Tc= 39 K, it is a
BCS superconductors. This opens for model studies
using the well-established classical theories for
superconductivity. However, the layered structure makes
it possible that MgB2 shares some flux properties with
Bi2223 and YBCO.
The Danish companies HTAS and DANFYSIK have a
clearly expressed interest in the development of new
superconductor materials and products. They will
contribute with their expertise and equipment, and
participate in the programme if tapes suitable for
applications are developed. DANFYSIK is a worldleading manufacturer of magnets for accelerators and is
considering superconducting coils as a coming technology
in their business area. DANFYSIK will be a subcontractor
in the programme with the specific task of developing
and testing coils for accelerator applications.
Materials synthesis and experimental studies of
structural, magnetic and superconducting properties will
be carried out by the RISØ group. Mechanical processing
of tapes is developed and performed by IPL based on
materials supplied by RISØ.

Theoretical studies and model analysis of experimental
data from the RISØ group are carried out by NBI and
ELTEK. To assure balance in the activities and promote
symbiosis between experiments and model analysis
related to flux flow and flux dynamics the personal
allocated to ELTEK will participate part time in
experimental activities at RISØ.
Experimental facilities for the project include
 Neutron scattering: diffractometers, triple axis
spectrometers, SANS (Small Angle Scattering).
 X-ray diffraction: conventional powder and single
crystal diffractometers; synchrotron x-ray diffraction. In
particular high-energy photons may be used for in-situ
studies in cryogenic and furnace environments, and to
obtain very accurate electronic density maps (recent
unpublished results on YBCO).
 Electron microscopy: TEM and SEM facilities with
element analysis
 Ac- and dc-magnetisation: 1.6  300 K, 5 tesla dc-field
 Magneto-optic: 4- 300 K, 0.1 tesla
 Magnetic Bitter decoration: 4.2 K
 Magneto-transport: 1200 A, 1.6  300 K, 10 tesla
 Thermal analysis: TGA and DTA. High-pressure
thermo-balance
 Synthesis: powder preparation by solid state and solgel routes
 A mirror furnace for single crystal growth is urgently
required and requested within the programme
 Furnaces: thermal treatment in controlled atmosphere
up to 1200 oC, including a gasvolumetric system for
accurate oxygen titration
 Equipment for mechanical processing of tapes
(2) Power Applications of high Tc superconductors
www.oersted.dtu.dk

The study of power applications for high T c
superconductors is in progress in the EU project QSECRETS (Quality monitoring of Superconductors for
the production of Efficient, Compact and Reliable
Energy Transmission Systems).The project started 1 July
2000, with a duration of 36 months.
PARTNERS :
University of Twente (UT / The Netherlands).
Nordic Superconductor Technologies A/S (NST /
Denmark).
Institute of Electrical Engineering (IEE / Slovakia).
Pirelli Cavi e Sistemi SpA (Italy).
Centro Elettrotecnico Sperimentale Italiano Giacinto
Motta (CESI / Italy).
NKT Research Center A/S (NKT / Denmark).
Technical University of Denmark (DTU / Denmark).

At DTU the AC losses of cable conductor models have
been studied in one and three phase configurations.
Furthermore measurement procedures for over-load
situations have been studied.
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In connection with the NKT Cable project two
industrial Ph.D. projects were started with the aim of
studying the current distribution in the cable conductor
and the behaviour of the cable conductor under short
circuit conditions. Also a Ph.D. project concerning the
design of the cable end termination was successfully
completed.
The current limiting properties of an HTS fault
current limiter was also studied in a Ph.D. industrial
project
Several M.Sc. projects have been initiated in order to
study the behaviour of the BiSSCO tapes under different
operating conditions.
The high voltage laboratory is equipped with a 1 MV
impulse generator and AC and DC current generators
with currents up to about 40 kA and AC voltages up to
800 kV.

36 kV, 2kA HTS cable with room temperature dielectric design

(3) Industrial applications
In collaboration with the Technical University of
Denmark (DTU) and with support from the Danish
electricity companies - Copenhagen Energy, Elkraft,
Eltra, NESA and DEFU - and the Danish Energy
Authoritys Energy Research Programme, NKT cables
and NKT Research & Innovation have been working on
cable-related superconducting technology for a number
of years. In May 2001 this led to the installation of the
worlds first superconducting cable in a public electricity
grid, which entered service at Copenhagens Amager
substation. The cable, which since installation has supplied
more than 170 GWh of power, is part of a grid serving
some 50,000 households and businesses.
A superconducting cable system enables transmission
of large current ratings at low voltage, because power
loss and impedances can be made very low using the
high-performing superconductors. A superconducting
cable is therefore both an environment-friendly and
financially attractive solution in a number of situations
where power at present has to be supplied at higher
voltages.
A technological collaboration under way since 1998
between NKT cables of Denmark and the American
cable manufacturer, Southwire Company, has now led
to the establishment of a joint venture named ULTERA

to develop and manufacture superconducting cable
systems for the commercial market.
ULTERA has its European office in Copenhagen,
Denmark, housed with the technology incubator
company NKT Research & Innovation. ULTERAs
activities involve around 25 people from the parent
organisations who have all participated in the
development work for superconducting cable systems
and who therefore possess expertise and share efficient
working relations in the field of superconducting cables.
The collaboration with the Department of Electric
Power Engineering at the Technical University of
Denmark and with Oak Ridge National Laboratory,
both institutions which have likewise been involved in
the respective development projects, will also be
continued.
The first assignment for ULTERAs will be a pilot
project comprising supply of a superconducting cable
system for the US power utility American Electric
Power company (AEP) in Columbus, Ohio. It involves
the development, manufacture and installation of a
superconducting cable system. Two different cable
designs are under consideration in this connection.
ULTERA will seek collaboration with an EU
electricity supply company with a view to also carry out
a European-based superconducting cable pilot project.
The technological knowledge subsequently possessed
by ULTERA is expected to lead to commercial
activities in the field of superconducting cables and
systems.
More information can be found at
www.supercables.com,
www.nktcables.com,
www.southwire.com, www.nkt.dk.

ULTERA™ operates two full-scale pilot installations of HighTemperature Superconducting cables (HTS cables). Since May of
2001, one pilot installation has delivered 170 GWh of electric
power to 50 000 inhabitants on the island of Amager near
Copenhagen, Denmark.
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COMMUNIQUÉ ON THE EUROPEAN/JAPAN
WORKSHOP

The Tsukuba workshop was jointly organized by

NIMS (National Institute of Materials Science) of MEXT
(Ministry of Education, Culture, Sports, Science and
Technology), Japan, and by the Programme Growth
-Generic Activity Materials- of the European
Commissions DG-Research (EC).
On the European side, the Materials Programme
undertook the supervisory administrative role since it
manages the large majority of the EC-funded R&D
projects in the area of superconductivity. However, it
shared the scientific organisation of the Workshop with
the Thematic Network SCENET which is entirely
funded by the Programme itself. Because of the
interconnection between the networks activities and the
workshop, SCENET partially funded the European
participation in the workshop.
An informal committee decided the composition of
the respective delegations and put together the scientific
program of the workshop. The organising committee
included K. Togano (MEL-NIMS), H. TakayamaMuromachi (SMC-NIMS) and Y. Matsui (SMC-NIMS)
from the Japanese side and P. Ageladarakis (Unit G3Materials, Growth Programme, EC), M. Marezio
(Coordinator of SCENET, IMEM-CNR, Italy), and D.
Caplin (Imperial College, UK) from the European side.
The field of superconductivity is very competitive and
effervescent. As such it promises many rewards. Successful
collaborations will be just as fruitful through the
generation of synergies and the avoidance of duplication
of effort and funding.
The scientific presentations were chosen with the idea
of identifying those topics, which would highly profit
from an enhanced collaboration between the European
and Japanese superconductivity communities. The
speakers made their presentation with the common
element to keep in mind the aims of encouraging
collaborations, solving specific problems and overcoming
technical bottlenecks.
The workshop took place at the National Institute for
Materials Science in Tsukuba on Dec. 12-14, 2001. The
participants were 40 from Japan and 21 from Europe,
several of whom had previously collaborated formally
or informally.
During the round-table and concluding sessions, the
following potential topics for collaboration were
identified:

Topics and activities for the EU/Japan
collaboration in the area of superconductivity
 Tutorial schools: participation of Japanese students
and lectures. These reputed schools, well established
within the SCENET Network, will continue under
SCENET-2, which will tentatively start early 2002 for
the duration of four years. As a counterbalanced access
mechanism for the European students, Research
Experience for European Graduate Students in Science
and Technology (REES) Program in the Japanese side is
worth considering.
 Mobility of young researchers: drawing an adequate
plan and/or supportive actions to enable the
establishment of exchange visits of young scientists by
identifying the respective modalities/mechanisms on a
bilateral level (this may involve for instance the EC
funded Network SCENET-2 from the European side
and the JSPS Postdoctoral Fellowship for Foreign
Researchers Program from the Japanese side).
 Establishment of a Working Group for making
superconductivity known to the general public.
 Scientific collaboration in the following topics
1. Nano superconductivity
-Structure and properties of surfaces and grain boundaries
-Controlled introduction of nano-scale defects for
pinning
-New superconductivity at the nano-scale
2. Development and improvement of substrate materials.
3. Bulk materials and their applications.
4. Micro-structural investigation of coated conductors
during process and fabrication
5. AC losses in superconductors for power applications.
6. Single flux quantum and single Cooper pair devices
and metrology.
7. Establishment of a working group on high-resolution
electron microscopy (HREM) including the Lorentz
mode.
Workshops: Preparation of a plan regarding the
organisation of follow-up workshops, (eg. on new
materials and new synthesis routes, and another on
coated conductors).
A unanimous decision was made at the end of the
Workshop regarding the participation of the various
groups interested in collaborating. It was reiterated
from both sides that any qualified group should be able
to participate in the collaborations, regardless of whether
it is a member of the academic or the industrial
community in Japan or Europe.

Pag.6 SCENET NEWSLETTER No.3, April 2003
Continued from p.1

THE FIRST TOPICAL SCENET-2 WORKSHOP

This is an important topic as some of the major
bottlenecks for the development of technologies based
on superconductivity are due to the lack of new and
optimized materials. Furthermore, the workshop will be
a follow-up of that held at Tsukuba, Japan, on Dec. 1214, 2001. This was organized jointly by the Growth
Programme-Generic activity Materials of the European
Commission and the National Institute for Materials
Science on behalf of MEXT, the Ministry of Education,
Culture, Sports, Science and Technology of Japan, with
a view to promoting a bilateral cooperation between the
European and Japanese superconductivity communities.
Its report and communiqué can be found on the SCENET
web page.
The main purpose of the SCENET-2 workshop will
be to gather together Japanese and European researchers
for discussing the latest achievements and developments
in the field of chemical design, characterization and
processing in the field related to HTSC. As a gesture
toward the Japanese colleagues, the SCENET workshop
will be at the same time as the 9th International Workshop
of the Chem-HTSC series, which started in 1991 and
continued for the seven subsequent meetings through the
enthusiasm of Hisao Yamauchi joined from the third
meeting by Maarit Karppinen. A brief history of ChemHTSC is included below. It is foreseeable that ChemHTSC 10th will return to Japan in the fall of 2004.
The workshop will be held on November 13-15,
2003 at the Hotel Eden Roc of San Feliu de Guíxols
about 100 km north of Barcelona, Spain. The participation
will be by invitation only and limited to about 65
participants (1/3 from Japanese institutions). There will
be no registration fees. The format will be of five half
days, from Thursday Nov. 13 afternoon through Saturday
15 early evening. Ample time will be devoted to discussion.
Organizing and Program Committee:
A.D. Caplin, Imperial College, London, UK
J.E. Evetts, Cambridge University, UK
M. Karppinen, Tokyo Institute of Technology, Japan
M. Marezio, Chairman, CRETA-CNRS, Grenoble,
France
X. Obradors, ICMB, Bellaterra, Spain
E. Takayama-Muromachi, NIMS, Tsukuba, Japan
K. Togano, NIMS, Tsukuba, Japan
H. Yamauchi, Tokyo Institute of Technology, Japan

Brief History of Chem-HTSC
The first International Workshop on Chemical Designing
and Processing of High-Tc Superconductors (Chem-HTSC I)
was held July 27-29, 1991 in Karuizawa, Japan as a
satellite meeting of M2S-HTSC III (3rd International
Conference on Materials and Mechanisms of
Superconductivity). Chem-HTSC II meeting was
suggested by Prof. H. Koinuma, the Chair of the
Organizing Committee of Chem-HTSC I, and organized
by H. Yamauchi on the Nagatsuta Campus of Tokyo
Institute of Technology Oct. 17-18, 1996. The next six
workshops, Chem-HTSC III-VIII, were co-organized
by H. Yamauchi and M. Karppinen and held at the same
site Oct. 23-24, 1997, Nov. 12-13, 1998, Oct. 15-16,
1999, Oct. 12-13, 2000, Sept. 22, 2001 and Nov. 8-9,
2002. Two of these workshops were combined with
other workshops, i.e. International Discussion Meeting on
Chemistry Approaches to High-Tc Superconductive Materials
(1999), and Discussion Meeting on Deca-Nanoscopic Materials
Science (2000). In 2001, the name of the workshop was
slightly lengthened to cover related functional or stronglycorrelated-electron oxides, i.e. International Workshop on
Chemical Designing and Processing of High-Tc Superconductors
and Related Materials.

REPORT ON THE CAMBRIDGE WINTER
SCHOOL ON SUPERCONDUCTIVITY
CAMBRIDGE 6-10 JANUARY 2003

The school took place in Cambridge on 610 January
2003. A total of 33 students took part of whom nine
were supported by SCENET. There was also two
other students from the EU supported on other EU
programs. There were two students from industry, and
the remainder were UK research students. In additional
to lectures and practicals there was a school dinner at a
Cambridge restaurant and students could attend the
Institute of Physics conference which was held in
Cambridge on one day of the school. Accomodation
was in Fitzwilliam College.
At the end the students were asked to fill a
questionnaire, as in previous year. The response were all
extremely positive and we feel that this was the most
successful school yet. This was mainly due to the
presence of the SCENET and other non-UK students
who tended to be more mature and brought a welcome
variety to the occasion. There seemed to be a lot of
academic and social interaction between the students
outside the formal lectures which we hope will continue.
We propose to run the school again next year, and
would be very happy if SCENET would sponsor a
group of students on similar terms to this year.
Prof. Archie Campbell
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BI,PB(2223) TAPES: PRESENT AND
FUTURE
BY RENÉ FLÜKIGER AND ENRICO GIANNINI

Département de Physique de Matière Condensée (DPMC)
Université de Genève, 1211 Genève, Switzerland

We report recent results in the field of the metallurgy and
phase formation of Bi,Pb(2223) which suggest that the
chances for such an improvement still exist. At the
present level of knowledge, it appears that further strong
efforts in the field of the metallurgy of this complex
system are worthwhile.
1. Introduction
Large amounts of energy are lost in transmitting
electricity against electrical resistance of conventional
wires, usually consisting of copper. Superconductivity
offers both a way to increase energy efficiency and at the
same time to increase the amount of current flowing
through the wire or cable. A variety of possible
applications are envisaged, using High T c
Superconductors (HTS). The very complex nature of
HTS materials requires, however, difficult and timeconsuming developments, and economically competitive
conductors will not be on the market before 5 or even
10 years. The ideal operation temperature of HTS
conductors is 77K (liquid nitrogen), but applications at
considerably lower temperatures (20 to 30K) requiring
cryocoolers are also envisaged. Finally, there is an
important application at 4.2 K, the production of very
high magnetic fields, well above 22 Tesla.
The advantage of using HTS conductors over Cu
based devices may be briefly resumed: a) Transmission
and distribution cables made from HTS tapes will have
increased current capabilities, b) Transformers using
HTS coils will be more efficient, less flammable and will
have less environmental impact than conventional
transformers, c) Inductive fault-current limiters made
with HTS tapes will provide increased power system
stability and safety. The possibility of using transformers
as a current limiting device is only possible with HTS
conductors, d) Motors and generators made from HTS
coils will be smaller, lighter and more powerful and
efficient as a result of their larger currents, higher fields
and smaller ohmic losses, e) Energy storage devices built
with HTS coils will increase system stability, reliability and
power quality, and will increase flexibility to meet
increasing demand.
The basic requirement for electric power applications is
a strong and flexible HTS conductor (wire or tape)
capable of carrying large currents in a magnetic field.
The development of HTS tapes requires high values of
Ic and high mechanical strength, in combination with a

continuous, cost-effective tape fabrication process.
Among the known HTC conductors, only two systems
have a clear commercial potential for power applications
and are actually the focus of strong parallel academic
and industrial research efforts world-wide: the two
compounds Bi,Pb(2223) and Y(123).
There is actually a dilemma when choosing between the
two before mentioned systems, which exhibit very
different properties.
Bi,Pb(2223): first generation conductors: this
compound can be formed with strong links between
the grains, thus allowing the fabrication of km long tapes
in a multifilamentary configuration. However, flux
pinning decreases markedly with temperature, thus
limiting the operational magnetic field at 77K to values
≤ 1 T. The use of cryocoolers will thus be necessary in
order to extend the operation to lower temperatures.
Nevertheless, it can be foreseen that Bi,Pb(2223)
conductors will be the system of choice by the wire
industry for 5 years and more. Multifilamentary tapes in
km lengths have already been fabricated, with Jcvalues
of the order of 45-55 kA/cm2, corresponding to
engineering critical current densities Jcup to 22 kA/cm2.
Bi,Pb(2223) tapes have been used for an important
number of large size prototype applications as well as
for the construction of high field coils. The present state
of Bi,Pb(2223) conductors and possible future
developments leading to improvements of Jc are
described in the following.
Y(123), RE(123): second generation conductors:
these compounds display excellent flux pinning properties
at temperatures of 77K, as illustrated by the recent result
of Muralidhar et al. [1] who produced bulk RE(123)
samples with irreversibility fields of 14 T at 77 K.
However, it will take a very long and intense work
before this exciting result can be transferred to very long
conductors. Indeed, the poor intergranular current flow
observed generally in Y(123) and in RE(123) systems
renders a biaxial texturing mandatory. In contrast to
Bi,Pb(2223), the produced coated conductors will
not be multifilamentary, but monolayered, and the
production techniques will be very different. Strong
efforts are being undertaken world-wide to improve
the coated conductors, and lengths of ≤ 30 m have
been produced so far, with Jc values of the order of 2
MA/cm2 at 77K, i.e. an engineering critical current
density Jc of 40 kA/cm2.
2. State of the art of Bi,Pb-2223 tapes
Bi,Pb-2223 superconducting tapes are fabricated by the
Oxide-Powder-In-Tube (OPIT) Technique. A Ag tube
is filled with the precursor powder, then mechanically

Pag. 8 SCENET NEWSLETTER No.3, April 2003
deformed (by swaging, drawing and rolling and/or
pressing) down to a tape ~3 mm wide and 150-250 µm
thick. Multifilamentary tapes are manufactured by
bundling several Ag tubes, filled by the oxide precursor,
inside an outer Ag tube and by deforming the multicore
tube down to a tape shape. After cold mechanical
deformation, tapes require a long and complex thermal
treatment during which the reaction leading to the
formation of the Bi,Pb-2223 occurs inside the Ag sheath.
Intermediate deformation steps are needed for densifying
the core, enhancing the preferred orientation of Bi,Pb2223 and thus improving the transport properties.
Twisting the filaments and/or using high resistivity
barriers between them reduce the AC losses.
The highest critical current in commercial wires are
actually obtained by American Superconductor Corp.
with Ic ≅ 140 A (at 77K, self-field, 1µV/cm). Steel
reinforced tapes are also available, carrying Ic ≅ 130 A at
a strain of 0.4% under a tensile stress of 265 MPa. In
Europe, the best performance has been achieved by
VAC, with Ic ≈ 100 A over km lengths.
Progress in critical current density of Ag sheathed
Bi,Pb(2223) tapes has also been reported by Sumitomo
(Japan), IGC (USA), Innost (China) and more recently,
by Trithor (Germany). The difference between the
critical current densities of the various manufacturers is
explained by differences in the deformation process, in
the thermo-mechanical treatment and the amount of
superconductor in the total cross section, which may
vary between 28 and 38%.
The cross section of a commercial multifilamentary
Bi,Pb-2223 tape and a picture of the Bi,Pb-2223 grains
inside a single filament are shown in Fig.1.

3. Performance/Cost ratio
Bi,Pb(2223) superconducting tapes have already
demonstrated their suitability for numerous applications
in the field of energy production, transmission,
distribution and end-use.
However, the fabrication route used by all known
manufacturers is actually the OPIT process, and no other
route has been reported so far. There has been a slow,
but steady progress in the last 15 years, and scaling up to
larger production quantities has considerably improved
the performance/cost ratio.
Nevertheless, it must be said that this ratio is still too low
for being really competitive to Cu based, normal
conducting systems. In order to be competitive with Cu
wires and cables in large scale applications, Bi,Pb(2223)
tapes should reach the costs and performances listed in
Table I.
By using the standard OPIT processing technique, the
best critical current densities of ∼50 kA/cm2 (T = 77 K,
self field) and engineering current densities Jcof 22 kA/
cm2 were achieved by ASC in commercially available
tapes, with a production cost of 120150 /kAm. It is
expected that up to 2004, fabrication at considerably
higher quantities will lower these costs to 50 to 70 /
kAm. However, this is still considered as being too high,
the goal for commercial competitivity being in the range
of 10-30 /kAm.
These numbers show how important it is to lower the
production costs of Bi,Pb(2223), in order to obtain a
better market penetration within the next years. In the
following, the actual state of knowledge, as well as
possible the future developments are discussed.

Fig. 1: Ag-sheathed Bi,Pb(2223) multifilamentary tape: cross section (left) and insight of the Bi,Pb(2223) superconducting grains inside
the filament (right)

Device

Je [kA/cm2]

Field range [T]

Cable

≥ 60

<0.3

10 - 100

Fault Current Limiter

≥ 50

0.2

10 - 30

Generator

≥ 80

4*)

10 - 30

Motor

≥ 80

4*)

10 - 30

Transformer

≥ 80

0.3

10 - 30

Table I: Required engineering critical current density Je and cost performances of Bi,Pb(2223) tapes.
*) These field values can only reached at temperatures » ≥ 50 K, thus requiring cryocoolers.

Price [/kAm]
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4. Large Bi,Pb(2223) Applications
It would lead too far to list up all large scale HTS
systems based on Bi,Pb(2223) superconducting tapes.
Large transformers have been built in Japan, USA and
Switzerland, and a large number of prototype motors
have been built in Germany, Russia and Japan. In the
USA, large motors for ship propulsion are under
construction, for which the importance of weight saving
of superconducting motors is higher than the higher
material costs.
The best demonstration for the interest in HTS
conductors based on Bi,Pb(2223) is given by the large
number of ongoing large HTS cable projects. Indeed,
3-phase cables with currents between 0.8 and 10 kA and
lengths from 30 m to 500 m are underway or are
proposed. For example, there are two projects in Japan
(KEPCO and SuperAce), one in China (Innopower),
one in Korea (LG Cables & KERI), and one in the USA
(IGC Superpower). Moreover, there is a US/EU joint
venture between Ultera-NKT (EU) and Southwire
(USA). All these Bi,Pb(2223) cables will be operational
between 2004 and 2007.
Should the development of Coated RE(123)
Conductors allow us to produce sufficient lengths within
the next years, it is planned to insert short prototype
lengths (< 30 m) in 3 of the above mentioned cable
projects: KERI, SuperAce and IGC Superpower.
5. Thermodynamic and microscopic problems in
improving Bi,Pb(2223) tapes
The critical current density of Bi,Pb(2223) grains is
significantly higher than the actual performance of
commercial tapes and wires. Investigations of local
transport properties have shown that, over 50-100 ?m
long regions, Jc values can achieve well above 250 kA/
cm2. Magneto-optical current reconstruction allowed to
map the current distribution and to correlate it to the
tape microstructure. Only a small portion of the ceramic
core effectively carries the superconducting current and
even the best samples carry quite a modest current
because of voids, secondary phases, imperfect texture
and poor grain connectivity. During the last years, the
consciousness that new routes were needed for a
breakthrough in the large scale Bi,Pb-2223 applicability
has raised considerably. High-pressure and hightemperature sintering routes, in particular, have been
explored and encouraging preliminary results have shown
once more and for all the high potential of this
superconducting material. Better investigations of the
relationship between atomic structure and macroscopic
properties is the prerequisite in order to reach higher Jc
values. New processing routes, close to equilibrium
conditions, are searched for in order to keep under
control the reaction parameters on a nano- and
micrometric scale.

High-pressure processing of Bi,Pb-2223
Outstanding improvements have been recently obtained
by high-pressure processing of Ag-sheathed Bi,Pb-2223
tapes. Isostatic pressure of the order of 10-1000 bar has
the double advantage of reducing Pb-losses occurring at
high temperature and densifying the ceramic core, thus
improving texture and grain connectivity. Critical current
densities up to ~58 kA/cm2 (at T =77 K, self field) have
been obtained in multifilamentary tapes after annealing
under 148 bar pressurising Ar and 0.077 bar O2 [2].
High-current regions in tapes were found to be extended
over a large portion of the core and to be homogeneously
distributed, as shown by magneto-optical reconstruction
in Fig. 2. In the same tapes, the highest Jc value measured
exceeded 250 kA/cm2.

Fig. 2 Current distribution in a monocore Bi, Pb(2223) tape
prepared by high pressure processing as obtained by magnetooptical studies ( Yuahn et al.[2]).

Bi,Pb-2223 phase formation from the liquid
Detailed investigations of the thermodynamics and
the phase formation mechanism, exploiting very powerful
in-situ diffraction techniques like neutron and hard X-ray
diffraction, have led to the understanding of the limits of
the commonly used processing route. Searching for a
melt-processing route, yielding a more homogeneous
microstructure and high degree of texture like in Bi2212, has been started. Bi,Pb-2223 was proven to form
directly from liquid and the equilibrium formation can
be controlled [3].
Large Bi-2223 single crystals have been recently grown
by Japanese (Tokyo) and European (Stuttgart, Geneva)
groups. This result is extremely important for the
fundamental studies on the Bi-based superconducting
compounds and for promoting new ideas for novel
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processing routes of Bi-based conductors. Large (mmsize) and high-quality single crystals were grown by a
Travelling Solvent Floating Zone (TSFZ) technique,
using very low traveling velocities (< 60 µm/h) and
strong thermal gradient at the solid-liquid interface
(~50°C/mm). The picture of one of such crystals
grown at the University of Geneva and its
superconducting transition are shown in Fig. 3 [4].

Conclusion

0.0
3

Susceptibility [emu/cm ]

found to be considerably reduced, as shown by lower
critical field (Hc1) measurements. Both the reduced
anisotropy and the interface between the modulationfree phase and the modulated one were found to be
responsible for the improved pinning properties. This
result opens new perspectives in enhancing the intrinsic
pinning properties of both Bi 2212 and Bi,Pb-2223, and
consequently in improving the current transport
properties of tapes and wires.

-0.2
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Fig. 3 Bi2Sr2Ca2Cu3O10 single crystal grown by TSFZ, with a
sharp transition at Tc = 109 K (Giannini et al. [4]).

Flux-pinning enhancement in Bi-based superconductors
New understanding of the Bi-based superconducting
compounds and their superconducting properties has
been obtained by the very recent discovery of a
modulation-free phase in heavily Pb-doped Bi(2212)
single crystals [5]. The complete disappearance of the
structural modulation from Bi2-xPbxSr2CaCu2O8+δ crystals
(nominal x = 0.8, effective x ≈ 0.4) was observed by
TEM. Magnetisation measurements revealed that the
irreversibility field Hirr(T) and the relaxation rate are
strongly improved in the modulation-free phase.
Furthermore, in this phase the anisotropy factor ε was

The present data suggest that a hypothetical modulationfree modification of the phase Bi,Pb(2223) would lead
to enhanced flux pinning, in analogy to Bi,Pb(2212).
Further investigations are planned, searching for such a
possibility. The confirmation of a direct phase formation
from the liquid phase, yielding single crystals of mm size,
is very promising with a view of improving the current
transfer inside Bi,Pb(2223) filaments. The combination
of reformation melt and high pressure reaction heat
treatments appears to be a promising processing technique
for Bi,Pb(2223) tapes. We conclude that there is a real
possibility for a sizeable enhancement of the critical
current density in these tapes.
References
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Fig. 4: TEM diffraction patterns of Bi2-xPbx(2212) crystals with x=0 and 0.8, taken along the [001] direction. The satellite spots
are not longer present in crystals with x=0.8 (right). (Musolino et al. [5]).
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UPDATED LIST OF THE NEW NODES
(2 NEW INDUSTRIAL NODES HAVE BEEN ACCEPTED IN GERMANY - WÜRZBURG - AND IN SWEDEN - GOTEBORG)

Academic Institutions

City

State

1

Catholic University of Leuven

Leuven

Belgium

Prof. Victor Moshchalkov

2

SEFIRA (Univerisité de Savoie)

Bourget du Lac

France

Dr. Pascal Febvre

3

Universität Tübingen

Tübingen

Germany

Prof. Dieter Koelle

4

University of Erlangen-Nuernberg Erlangen

Germany

Prof. Alexey Ustinov

5

Bar-Ilan University

Ramat-Gan

Israel

Prof. Yosef Yeshurun

6

INFN Sez. Genoa

Genova

Italy

Dr. Pasquale Fabbricatore

7

University of Salerno

Salerno

Italy

Prof. Annamaria Cucolo

8

CNR

Pozzuoli

Italy

Dr. Emanuela Esposito

9

Polish Academy of Sciences

Wroclaw

Poland

Dr. Andrzej J.Zaleski

10

Polish Academy of Sciences

Warsaw

Poland

Prof. Henryk Szymczak

11 Institute of Experimental Physics

Kosice

Slovak Republic
State

Spokeperson

Dr. Pavel Diko

Industrial Institutions

City

Spokeperson

1

EDF R&D

Les Renardières

France

Dr. Eric Sandré

2

Trithor GmbH

Rheinbach

Germany

Dr. Michael Baecker

3

Babcock Borsig Power

Würzburg

Germany

Dr. Michael Ghering

4

Accel

Bergish Gladbach Germany

Dr. Udo Klein

5

Imego AB

Göteborg

Sweden

Prof. Dag Winkler

6

Coated Conductor Consultancy
Ltd.-3Cs

Oxon

UK

Dr. Eamonn Maher

ASSOCIATIONS

1 SME " JAS Conseils" represented by Dr. SIEJKA is associated to the Orsay node represented by Dr. Jean
Claude Mage.

2 The University of Warsaw represented by Dr. PEKALA is associated to the Warsaw node represented
by Prof. Henryk Szymczak.
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SCENET GRANTS FOR
EXCHANGE VISITS

SCENET promotes the transferring of young researcher among European research groups and is
planning to support seven 3-month exchange visits each year.
We strongly encourage young scientists working in the field of superconductivity applications to
seize this opportunity.
Applications should contain:
1)- Work plan for the requested period;
2)- CV of the applicant;
3)- Acceptance letter of the host institution;
4)- Starting date;
5)- Name of two references.
Applications should be sent to:
SCENET, IMEM - CNR
Parco Area delle Scienze 37/A, I-43010 Fontanini-Parma, Italy, scenet@imem.cnr.it

http://orchidea.imem.cnr.it/Visit.html

SCENET-2 EXCHANGE VISITS
Four exchange visit grants have been allocated during the first year:
A pplic ant

Host

A im of the visit

D a te

Prof. Peter Komarek
Forshungszentr um
Karlsr uhe
Ger many

Testing the International
Ther monuclear Experimental Reactor
Oct-December 2002
Toroidal Field model coil in TOSKA
cryogenic facility.

Mr. Vitaliy Yurchenko
Institute of Physics AS
CR
Czech Republic

Dr. Roger Wördenweber
Forschungszentr um Jülich
Ger many

Preparation and characterization of
patterned HTS films for basic
understanding of vortex matter and
their application in the field of fault
current limiters, SQUID and
microwave devices.

January-March 2003

Mr. Mario Barra
University of Naples
Italy

Prof. Joan M. O'Callaghan
Univ. Politecnica de
Catalunya
Spain

Design and realization of planar
filters using fractal-shaped HTS
superconducting microstrips.

March-May 2003

Dr. Severiano
RodriguezCurras
University of Twente
The Netherlands

Profs. Felix Vidal & Jose
Antonio Veira
Univ. of Santiago
deCompostela
Spain

Measurement of electrical transport
properties in ultra-thin films of
superconducting cuprates.

March-June 2003

Mr. Maurizio Bagnasco
Turin Polytechnic
Italy

EUCAS, 6TH EUROPEAN CONFERENCE ON APPLIED SUPERCONDUCTIVITY
14-18 September 2003, Sorrento, Naples, Italy

SCENET will support the conference to favour the partecipation of young researchers.
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SCENET the European Network for Superconductivity
4th SCENET SCHOOL ON

SUPERCONDUCTING MATERIALS
AND APPLICATIONS
Topics

October 6-18, 2003 Cargèse, Corsica (France)

Fundamentals and Materials
Phenomenology and theory
Crystal structures of
superconducting materials
Metal-insulator transition
Bulk materials
Thick films and tapes
Thin film technology
Power applications
Conductors
Power transmission cables
Fault current limiters
SMES
Flywheels
Motors
Magnets and their applications
Superconducting cavities
Electronic applications
Filter and passive devices
for telecommunication
SQUID and related applications
RSFQ and digital devices
Bolometers and radiation detectors

Confirmed lecturers
N. Bontemps, Paris
Y. Bruynseraede, Leuven
T. Carrington, Bristol
A.D. Caplin, London
A. Andreone, Naples
G. Deutscher, Tel Aviv
J. Gallop, Teddington
M. Leghissa, Erlangen
J. Niemeyer, Berlin
R. Penco, Genova
X. Obradors, Barcelona
A. Revcolevschi, Paris
B. ten Haken, Twente
D. Twerenbold, Neuchâtel
R. Vaglio, Naples
R. Wördenweber, Julich
O. Tønnesen, Lyngby
J.R. Cooper, Cambridge
J.C. Davis, Berkeley

General information

No special application form is required:
Greek Church of Cargèse
interested persons wishing to attend
the school should send before
July 15, 2003 an application
letter, a curriculum vitae and
a letter of presentation
Purpose of the school
from their advisor, preferably by e-mail or fax to:
The School is for about 60 students who are finishing
SCENET, IMEM-CNR
their graduate studies or have just terminated them.
Area delle Scienze 37/A, 43010, Fontanini, Parma, Italy
The School will be highly didactic; it is aimed at providing
Phone: +39/0521/269 284; Fax: +39/0521/254 352
basic knowledge about phenomenological aspects of
superconductivity and will emphasise the principles of
Admission to the school will be decided and notified by
operation and design of selected applications. Some
the SCENET School Committee before July 31, 2003.
seminars on specialised topics will be presented as well.
The living expenses of accepted candidates working
The students will be asked to solve problems proposed by
within countries of the European Union and Associate
the lecturers and will have the opportunity to present
Member States will be covered by SCENET. The traveling
posters summarising their research interests.
expenses will be partially refunded depending on fund
Directors of the School
availability.
G. Deutscher, Tel Aviv, Israel
The partecipation costs (including room and full board)
A. Gauzzi, Parma, Italy
for other partecipants will be about 45 euro per day
(double room occupancy).
Scientific Board
No registration fee is required.
A.D. Caplin, London, United Kingdom
M. Marezio, Grenoble, France, SCENET Coordinator
G. B. Donaldson, Glasgow, United Kingdom
H.-W. Neumüller, Erlangen, Germany
C. Aruta, Parma, Italy, SCENET Scientific Manager
E. Gilioli, Parma, Italy
I. Rinaldi, Parma, Italy, Secretariat
Funded by the European Commission (GROWTH and programme) within the framework of the SCENET project.
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THE STATE OF THE ART FOR THE
COATED CONDUCTORS OF 2ND GENERATION
Introduction
High Temperature Superconductivity (HTS) is one of the key technologies of
the 21st century, which will bring new breakthroughs in the fields of electric power
technology, medicine, environmental control, information technology among others.
Due to its cross functional character, HTS will also have a big impact in other fields
of industry like mechanical engineering and transportation and will contribute to
sustainable development through its great energy saving potential and reduced
consumption of materials resources.
A recent study undertaken by experts from academia and industry in Germany
(Göttinger Kreis, Göttingen Circle) estimated that the world market for the current
low temperature superconductivity (LTS and HTS) technology is presently 3 billion
per year, dominated by LTS. In 2010, both markets will be of the same size of about
3-4 billion per year. For 2025, a market of 10 billion per year is forecast for HTS alone.
HTS will have a significant impact in a large number of applications, in particular in
the electrical power industry and in medical technology, which will generate further
economic growth.
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Presentation of
the
Barcelona node........p.1,3-6
THEVA launches its
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PRESENTATION OF THE SCENET NODES
In this issue of our newsletter, we continue presenting those nodes of the SCENET2
network, which are made up of a number of different institutions, universities and research
laboratories. This time we present the Barcelona node.

THE BARCELONA

NODE

Superconductivity research in Barcelona started in 1988 after the discovery of High
Temperature Superconductivity (HTSC) when several groups with expertise in Physics
and Materials Science of magnetic oxides became active in this field. The research
activities in Superconductivity were initially located at the Universitat de Barcelona
(UB) and the Universitat Autònoma de Barcelona (UAB). However, simultaneously
to the advent of HTSC, a new research Institute was created, the Institute of Materials
Science of Barcelona of the National High Research Council of Spain (ICMAB-CSIC),
where the group from the University of Barcelona nucleated a new Department on
Magnetic and Superconducting Materials.
The ICMAB-CSIC undertook and promoted research in Superconductivity and its
applications in the Barcelona area since its foundation. At present there are several
research groups from different institutions (ICMAB-CSIC, Universitat de Barcelona,
Universitat Autònoma de Barcelona, Universitat Politècnica de Catalunya), as well as
some industries such as (DIOPMA, Lafarga-Lacambra), which are active in some
aspects of Superconductivity research. The group of ICMAB-CSIC had the
responsibility, in cooperation with all the other institutions of the Barcelona node, of
organizing EUCAS-99 which was held in Sitges.

Continued p.3

EDITEDBY:
Massimo Marezio
CRETA-CNRS
25, Avenue des Martyrs
38042 Grenoble cedex 9
Phone: +33 476 887952
Fax: +33 476 881280
e-mail:
marezio@grenoble.cnrs.fr

Carmela Aruta
Francesco Bissoli
Isabella Rinaldi
IMEM-CNR
Parco Area delle Scienze 37/A
43010 Fontanini-Parma Italy
Phone: +39 0521 251728
Fax: +39 0521 254352
e-mail: scenet@imem.cnr.it
www.imem.cnr.it

Pag. 2 SCENET NEWSLETTER No.4, October 2003

LATEST NEWS FROM ESAS, THE
EUROPEAN SOCIETY FOR
APPLIED SUPERCONDUCTIVITY
ESAS has renewed its home page on the Web at the
original address http://www.esas.org. Everybody is
invited to visit this homepage. Also the E-mail address
is working again. The interruption for a certain period
was due to a change of the ESAS office in connection
with the presidency transfer from Prof. H. Rogalla /
Twente University to Prof. P. Komarek / Research
Centre-Karlsruhe.
During the EUCAS conference in Sorrento ESAS held
a General Assembly on 16 September, 2003. At EUCAS,
ESAS also sponsored four awards of 500.00  each for
the best paper presentation by young scientists (2 for
electronics and 2 for large-scale application). The funds
for these awards have been donated by Babcock Noell
Nuclear.

THEVA LAUNCHES ITS
SUPERCONDUCTIVITY NEWSLETTER
THEVA Dünnschichttechnik GmbH, the German
manufacturer of HTS films, coated conductors, and
deposition equipment has recently launched an electronic
Newsletter series. The Newsletter will be circulated by
email in roughly two-month intervals and will cover
topics related to high temperature superconductivity.
Regular columns will feature coated conductor news
and short conference highlights etc.
The first issue circulated on Sept. 2nd, 2003, featured a
Reuters article discussing the perspectives of
superconductors in the power grid as a reaction of the
blackout occurred in the US, latest results of the ISD
buffer layer technique for coated conductors, and
THEVA exhibition dates.
The Newsletter is cost free and can be subscribed by
registrating on the THEVA Web page (www.theva.com).
The registration will add your name to the mailing list for
the next edition, which is scheduled for early October.

POSTGRADUATE SUPERCONDUCTIVITY WINTER SCHOOL

5  9 January 2004, Interdisciplinary Research Centre in Superconductivity,
University of Cambridge
Sponsored by EPSRC, SCENET and IOP
The Winter School in Superconductivity, organised by the IRC, is intended as an introduction to high and low
temperature superconductivity for new research students in physics, chemistry, materials science and
engineering, and others who may be interested. It will be quite intensive, with about five lectures a day plus
demonstrations and research seminars.
The Application Form can be downloaded from the IRC in Superconductivity
website: http://www.sucon.cam.ac.uk or apply to:
Mrs Alicia Kelleher, IRC in Superconductivity, University of Cambridge,
Madingley Road, Cambridge, CB3 0HE, UK.
Tel: 44-1223337076
Fax: 44-1223337074
E-mail: apk21@hermes.cam.ac.uk

SCENET grants for Exchange Visits

SCENET promotes the transferring of young researcher among European research groups and is
planning to support seven 3-month exchange visits each year.
We strongly encourage young scientists working in the field of superconductivity applications to seize
this opportunity.
Applications should be sent to:
SCENET, IMEM - CNR
Parco Area delle Scienze 37/A, I-43010 Fontanini-Parma, Italy, scenet@imem.cnr.it
Applications should contain:
1)- Work plan for the requested period;
2)- CV of the applicant;
3)- Acceptance letter of the host institution;
4)- Approval letter of the present supervisor;
5)- Starting date;
6)- Name of two references.

Next deadline: December 1st, 2003
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THE BARCELONA

NODE
The research groups of the node have developed a
wide spectrum of activities related to Materials Science,
Physics and Chemistry of Superconductors and its
applications, including power engineering and electronics.
About 15 PhD thesesrelated to Superconductivity have
been carried out during the last 10 years. Cooperative
research projects have been established with Spanish
utility companies, such as Red Eléctrica de España and
Iberdrola, and funding of the research groups has been
assured from several sources. A wide participation has
been achieved in European projects, international
cooperation projects, research projects funded by the
Spanish National Plan of Scientific and Technological
Research and by the Research Plan of the Government
of the Generalitat de Catalunya. At present, three research
groups of the node (ICMAB-CSIC, Universitat de
Barcelona and Universitat Autònoma de Barcelona)
have initiated a new Center of Reference on Advanced
Materials for Energy (CeRMAE) sponsored by the
Generalitat de Catalunya. This center will promote, in a
cooperative way, the research, development and diffusion
activities related to renewable and efficient Energy
technologies, such as Superconductivity, Hydrogenrelated technologies and innovative photovoltaic energy
cells.
In the following, a summary of the research
activities developed by the different groups is reported
together with a short description of collaborations and
key scientists.

RESEARCH GROUPS
ICMAB-CSIC (www.icmab.es)
The Group of Superconducting Materials and Its
Applications (SuMAG)
The group has an interdisciplinary structure and it has
been involved in several research lines during the last
years, including melt-textured superconductors, Hgbased superconductors, vortex physics, flux pinning
properties in relationship with the microstructure,
chemical solution deposition of films and coated
conductors and materials integration into power devices.
The group has established a number of collaborations
with other groups of the node (UB, UAB, UPC,
Diopma, LFL) and it participated in many international
projects where strong links have been established with
European groups and companies involved in
Superconductivity research. The group is a founding
member of the Center of Reference CeRMAE. Moreover,
the group organized in the Barcelona area several
workshops of SCENET.
Key members of the group: Prof. X.Obradors,

Dr. T.Puig, Dr. F.Sandiumenge, Dr. S.Piñol, Dr.
X.Granados, Dr. A.Pomar, Dr. E.Bartolomé
ICMAB staff collaborating with the group: Dr. N.Mestres
(Raman spectroscopy), Dr. J.M.Moretó and Dr. S.Ricart
(Metal-organic precursors)
The Group of Magnetic Materials
At present this group is mainly devoted to the study of
magnetic oxides for spintronics and it has a wide
experience in thin film preparation by sputtering. The
preparation of superconducting thin films and its
integration into electronic devices for photonic
applications remains an important issue of the group.
The activity of materials integration into electronic devices
is being carried out in cooperation with the Universitat
Politècnica de Catalunya.
Key members of the group: Prof. J.Fontcuberta, Dr.
L.Fábrega, Dr. B.Martínez
The Group of Solid State Chemistry
The group has been active in many areas related to new
materials preparation, microstructural characterization
and processing. At present it is involved in the search for
new superconducting materials, mainly in the NitrideHalides families.
Key members of the group: Dr. A.Fuertes
The Group of Crystal Growth
The group is specialized in the growth process of
multifunctional thin films, particularly oxides, by means
of CVD and PLD. At present the group is focused in the
preparation of oxide thin films for electrochemical and
photocatalytic applications.
Key members of the group: Dr. A.Figueras, Dr. J.Santiso

Universitat Autònoma de Barcelona
The Electromagnetism Group
The group has a well established tradition in modelling
of the irreversible properties of the superconductors in
realistic geometries such as thin films, finite size cylinders,
stripes, etc., and also in the modellisation of ac losses in
superconductors. The group maintains a strong
collaboration with SuMAG (ICMAB-CSIC) in the field
of critical state calculations and it´s also integrated in the
Center of Reference CeRMAE.
Key members of the group: Dr. A.Sánchez, Dr. C.Navau

Universitat Politècnica de Catalunya
The electromagnetics and photonics engineering
group (www.tsc.upc.es/eef/)
Applied Superconductivity is one of the activities of this
large research group, which is involved in the
characterisation of microwave properties of thin films,
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the design and prototype development of microwave
devices and the design and fabrication of electrooptical
devices using HTSC.
Key members of the group: Dr. J.O´Callaghan, Dr.
C.Collado
The Department of Electrical Engineering
This group has established a collaboration with SuMAG
(ICMAB-CSIC) in the field of superconducting rotating
electrical machinery. The laboratory is equipped with
high voltage and high power facilities.
Key members of the group: Dr. R.Bosch, Dr. J.Pallarés

Universitat de Barcelona
The Group of Materials Science and Metallurgical
Engineering
The group has a well established tradition in the field of
preparation of chemical precursors, ceramic and metallic
materials processing and scaling-up production processes.
The group collaborated with SuMAG (ICMAB-CSIC)
in melt textured and Hg-based superconductors and,
more recently in the development of RABiT substrates
for coated conductors. The group promoted the creation
of an industrial node of SCENET (Diopma) and has
closely collaborated with Lafarga Lacambra in the
development of RABiT substrates. The group is a
member of the network CeRMAE.
Key members of the group: Prof. F.Espiell, Dr. M.
Segarra, Dr. A.Calleja
The Group of Magnetic and Superconducting thin
films
The group has been very active during several years in
preparation and characterization of buffer layers and
superconducting oxide films based on PLD. At present
it is also very active in the study of magnetic oxides for
Spintronics in collaboration with the Group of Magnetic
Materials (ICMAB-CSIC).
Key members of the group: Dr. M.Varela, Dr. C.Ferrater,
Dr. M.V.García-Cuenca

RESEARCH ACTIVITIES
Materials and Physical properties
1. New materials
The new layered metal nitride and halide superconductors
having Tc up to 25K are being investigated by the Group
of Solid State Chemistry at ICMAB-CSIC. The synthesis
and crystal chemistry characterization of compounds
with the general formula MNX (M=Zr, Hf; X=Halide)
focuses the attention of the group. Lithium intercalation
into the double layers of these materials has been found
to lead to superconducting behavior.

2. Melt textured superconductors
Research on processing, microstructural development
and superconducting properties has been the main issue
of the SuMAG (ICMAB-CSIC) during more than 13
years. The group has reached an international recognition
in this field with many invitations at international
conferences, publications and PhD thesis preparations.
The group participated in several European-funded
projects related to this field: Flux pinning TMR network
(SUPERCURRENTS), BRITE-EURAM project on
Melt processing YBCO for Magnetic levitation, BRITEEURAM project on Fault Current Limiters (BYFAULT),
in cooperation with DIOPMA, and TMR network
(SUPERMACHINES) with Rotating Electrical
Machinery. It has also been involved in the European
network EFFORT coordinated by Cambridge and
funded by the UK. Furthermore, SuMAG (ICMABCSIC) has transferred to Diopma the fabrication
technology of the single domain melt textured YBCO
bars by means of the Bridgman methodology. This
methodology has been demonstrated to be suitable to
prepare elements for FCL applications.
Additionally to the well established research in the study
of innovative microstructures for enhanced flux pinning,
the SuMAG (ICMAB-CSIC) is involved at present in the
development of reliable artificial welding methodologies
for the preparation of complex YBCO single domain
elements for power applications and to the investigation
of the properties of artificial low angle grain boundaries
in melt textured YBCO. The welding methodology is
based in a proprietary preparation technique of SuMAG
(ICMAB-CSIC) based on Ag foils to induce interface
melting. This research is being carried out in cooperation
with Nexans.
3. Vortex Physics
The study of the relationship between the nanostructure
and the vortex properties has been a research activity
which has been widely investigated by SuMAG for
several years. The understanding of the vortex behaviour
in the solid and liquid vortex states appears as a prerequisite
for the development of practical high critical current
superconducting materials. An extensive effort has been
carried out to prepare model materials with
nanostructures well characterized by TEM and to study
the influence of these nanostructures on the critical
currents and the anisotropic magnetoresistance. At
present, this research line is being pursued with further
insight to shed light on the vortex dynamic aspects and
in developing new artificial nanostructures to enhance
the flux pinning. Also porous materials, such as foams,
are being investigated to understand its complex
superconducting properties. Numerous collaborations
within the European scenery have been established in
this field (Vienna, Göttingen, Cambridge, Delft, Poitiers,
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Grenoble, Aachen, etc.)
4. Thin films
The preparation of oxide superconducting thin films has
been carried out by several groups of the node using
different techniques: Sputtering, PLD, CVD and Chemical
Solution Deposition (CSD). Electronic and electrooptical
applications are being envisaged for the first three cases
where heterostructures of multifunctional oxides
(ferroelectric-superconducting and ferromagneticsuperconducting) are being prepared by the Groups of
Magnetic Materials (ICMAB-CSIC) and the
Superconducting and Magnetic Thin Film group (UB).
The Group of Magnetic Materials (ICMAB-CSIC)
participates in the ESF-funded network THIOX (Thin
Film for novel oxide devices). The group of Crystal
Growth (ICMAB-CSIC) coordinated the European
thematic network MULTIMETOX (www.icmab.es/
multimetox), devoted to multifunctional CVD film
preparation. More recently, the activity in CSD has been
initiated more recently by SuMAG (ICMAB-CSIC) and
it is mainly related to large-area low-cost thin-film
preparation for power applications and also to the
design of artificial self-organized nanostructures to
enhance the flux pinning.
5. Coated conductors
Several groups are being involved in different aspects of
this research activity. We should particularly mention the
following topics:
Metallic substrates: The preparation of textured Cu
alloys-based substrates by RABiT has been largely
investigated by the Group of Materials Science and
Metallurgical Engineering (UB) in cooperation with
SuMAG (ICMAB-CSIC) and the company Lafarga
Lacambra. This research is being carried out within the
EU-Growth Project SOLSULET coordinated by
SuMAG (ICMAB-CSIC). At present the viability of
using these substrates, properly protected through
electrodeposited layers, is being investigated.
Chemical Solution Deposition (CSD): The
preparation of biaxially textured buffer layers and
superconducting coatings on several types of metallic
substrates (IBAD and RABiT) by means of CSD
techniques is the main goal of the EU-Growth Project
SOLSULET (Novel Sol Gel Technology For Long
Length Superconducting Tapes) coordinated by SuMAG
(ICMAB-CSIC). This activity involves a very large effort
at present, with additional participation of other groups
of ICMAB-CSIC with complementary expertise (Raman
spectroscopy to characterize texture at the micrometric
scale and organic chemistry for the preparation of
metal-organic chemical precursors). Moreover, the
project involves other academic groups (Univ. Göttingen,

CNRS Grenoble, Univ. Lyon) and industrial partners
(Nexans, Epichem, Lafarga Lacambra and AnsaldoCRIS). Industrial scaling up of the methodologies being
carried out by Nexans. SuMAG (ICMAB-CSIC) also
collaborates in this subject with the Univ. of Cambridge,
Dresden and Theva.
Granularity effects in coated conductors: The
relationship among granular effects and flux pinning and
their influence on the critical currents in conductors with
different microstructures and thickness is one of the
more relevant issues for the development of high
performance coated conductors. SuMAG (ICMABCSIC) has been recently very active in the development
of reliable inductive methodologies allowing to sort out
the two contributions to the critical currents: intergranular
and intragranular. Many different high quality coated
conductors with modified texture quality and thickness
are being investigated in cooperation with several research
groups (Göttingen, Dresden, Oak Ridge National
Laboratory, Cambridge). The analysis of experimental
data is being supported by critical state calculations
performed by the Group of Electromagnetism (UAB).
The goal is to establish a practical non-destructive
methodology allowing to characterize the critical currents
of coated conductors and to correlate their properties
with microstructural features.

Applications
1. Power applications
The development of practical devices in cooperation
with engineering groups and industries has been a large
concern of several groups of the Barcelona node. Up to
now SuMAG (ICMAB-CSIC) has been mainly involved
in the development of Fault Current Limiters and
motors based on melt textured YBCO superconductors.
The activity on FCL was carried out in the scope of the
BRITE-EURAM project BYFAULT (Bulk YBCO and
high voltage Fault Current Limiter), where several Spanish
partners (ICMAB, Diopma, Red Eléctrica de España,
Iberdrola, CIEMAT, Antec) collaborated with Schneider,
CNRS-Grenoble and Kalsruhe to demonstrate the
feasibility of a FCL based on melt textured YBCO
superconductors. Besides a large effort in materials
development, a new device, the so-called Hybrid
Superconducting FCL was designed, constructed and
tested (See Figure 1).
This system was demonstrated to be very rugged and
extremely compatible with the quality of the existing
MTG YBCO materials being prepared by Bridgman
growth, even at an industrial scale, as it was demonstrated
by the materials produced by Diopma. SuMAG
(ICMAB-CSIC) has served during SCENET-1 as
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coordinator of the working group on Fault Current
Limiters and took the lead for the preparation of a
European roadmap on this subject. More recently, the
performances of the MTG-YBCO Bridgman bars have
been further optimized and very high electric fields have
been reached without destroying the samples (see Figure
2), thus giving further hope to use these materials in
practical FCL.


Figure 3

Figure 1



Figure 2
Another activity where SuMAG has been very active is in
the field of superconducting motors. A new concept of
superconducting motor (the radial motor) was designed
and tested using MTG-YBCO discs grown by Top
Seeding Growth (see Figure 3).

This research was performed within the scope of a
national funded project, involving an SME Spanish
company (Mavilor), the Department of Electrical
Engineering (UPC) and the International Center of
Numerical Methods for Engineering (CIMNE-UPC),
and also through collaborations developed within the
TMR network SUPERMACHINES (Lisbon, Jena,
Liège). This innovative motor can have interesting
advantages as compared to conventional permanent
magnet motors and its characteristics are being deeply
investigated at present.
2. Electronic applications
The Electromagnetics and Photonics Engineering group
(UPC) has been largely involved in the design and
prototyping of microwave and photonic devices, a
subject through which the group has developed many
industrial and academic links. Microwave filters have
been developed including the particularities involved in
the use of HTSC materials (cryogenic setup, limited film
area, limited power handling capability, etc.). Also
photonic devices such as optical modulator with YBCO
electrodes, have been designed and prepared in
cooperation with the Group of Magnetic Materials
(ICMAB-CSIC), within the scope of an industrial project
with Pirelli (Italy). This device involved the growth of
YBCO thin films on LiNbO3 waveguide crystals.
Software packages to simulate and extract the nonlinear effects in microwave devices have also been
developed.
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THE STATE OF THE ART FOR THE
COATED CONDUCTORS OF 2ND
GENERATION

HTS applications in the energy sector are numerous,
including cables, transformers, fault current limiters and
SMES (superconducting magnetic energy storage). All
these markets are expected to emerge over the next 3 4 years. HT superconductivity is seen as a key enabling
technology for the development of an integrated,
interactive energy network across Europe that can
incorporate renewable energy sources and distributed
energy generation. HTS conductors will provide substantial
advantages through reduced operating costs: usage savings
through higher efficiency; delivery savings through higher
capacity; and infrastructure savings through smaller and
lighter installations. The long-term aim is to produce
HTS conductors that can conduct up to three times as
much electricity within the same conduit at half current
costs. In the meantime, the novel properties of HTS can
create completely new possibilities for transmission and
distribution systems in certain applications. For example,
HTS Fault Current Limiters (FCL) represent one of the
most promising applications due to the lack of a viable
alternative in the medium and high voltage regime. FCLs
will enable the upgrading of existing substations without
complete rebuilding and will allow a higher degree of
intermeshing in future grids. FCLs will be the enabling
technology for the implementation of RES (renewable
energy sources) in future networks.
Improved superconducting magnet and cable
technology (current leads, insert coils) is also of considerable
interest to the Euratom Research Framework Program,
in particular the next step experimental fusion reactor
ITER and later developments. In summary, HTS
development is a key part of developing a sustainable,
more efficient and integrated energy supply for Europe
with improved security of supply.
Medical applications benefiting from future
developments of HTS are found in two main market
sectors: novel use of MRI in healthcare and the use of
high-field NMR in developing new drugs, investigating
DNA structure and improved characterization techniques
for chemical and other materials and additional scientific
applications. The global market for magnetic resonance/
imaging devices is already substantial and still growing.
Developments in molecular biology and human
genomics over the last two decades indicate that
instrumentation, in particular advanced magnetic imaging,
will be a major growth area in medical clinical practice.
HTS can provide precisely defined field profiles in a
manageable and cost-effective way. Without HTS, many
new clinical systems for identifying and controlling the

course of diseases will not be economic. Examples
include open access MRI for use during surgery,
observation of brain function response to drugs and the
use of magnetic fields to target the delivery of drug
agents. Increased efficiency in clinical operations and
drug delivery could yield significant savings to Europes
healthcare sector.
The optimum magnetic field for NMR is thought
to be 25T - beyond the range of LT superconducting
materials, but possible with HTS technology. The
increased understanding of molecular behavior revealed
by such instruments, will lead to improved efficiency in
the chemical process industry and to lower risk in new
product development both of which have the potential
for significant economic impact.
HTS is a clean technology for intelligent management
of electrical energy. As a key enabler of the integration
of energy supplies throughout Europe, it will provide
improved power quality and security of supply and
assist the introduction and operation of a European free
market in energy bringing potentially lower energy
costs. As well as exhibiting intrinsically positive
environmental characteristics, it will assist the
introduction of renewable and more environmentally
friendly energy sources including fusion power. The
specific design of a HTS power cable reduces its
external magnetic field to zero. This benefit could be
particularly important with regard to current and future
health and safety issues on electromagnetic field limits.
HTS materials themselves are recyclable, generally
involving environmentally friendly materials, and should
involve no major end of life issues. For electrical
machines like motors and generators the improved
power density provided by HTS will lead to a reduction
of 50% weight and volume and consequently to
correspondingly less materials usage.
According to the International Energy Agencys
(IEA) energy outlook for the next thirty years, worldwide
energy consumption and energy-related carbon emissions
are expected to grow rapidly. HTS technology is one of
the most promising and viable solutions for reducing
GreenHouse Gas (GHG) emissions. Assuming that 65
% of the worlds generated energy is derived from fossil
fuels, for every GWh of electric energy saved, GHG
emissions equivalent to 160 tons of carbon oxides COx,
2 tons of sulphur oxides SOx and 0.9 tons of nitrogen
oxides NOx can be avoided.
Implementation of HTS technology will
improve competitiveness for European industry. It
is estimated that this will lead directly to 100,000 new
jobs after 2020. In addition, existing jobs in mature
technologies will be secured through the radical
breakthroughs in technical performance and through
cost reductions in the application of this cross-sectoral
technology. HTS improvements will ensure wider use
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of magnetic imaging techniques in healthcare, leading to
more efficient clinical procedures that are less invasive
and more accurately targeted, leading to improved
healthcare.

COATED CONDUCTORS and BULK HTSs

Projects aiming at developing technologies for the
production of (i) bulk HTS and (ii) HTS conductors and
assembled conductors of the 2nd generation usually
referred to as Coated Conductors, (CC), are highly
needed.
These projects should envision a strong vertical
integration in which the nano-science of the HTS material
itself leads to the establishment of innovative processing
technologies, which in turn leads to system integration in
demonstrators and fully specified engineering materials.
Although progress has been achieved with the
improvement of material performance for high current
applications over the past few years, a European
concerted effort leading to a breakthrough in material
properties, is also greatly needed. It has become
increasingly urgent, particularly in view of the substantial
programs on the subject pursued in the US, Japan and
Korea. Since superconductivity, in particular when HTS
materials are used, operates on the scale of a few
nanometres (nm), the appropriate defect structure needs
to be engineered on the same scale.
A synergistic approach would lead to breakthroughs
in the reliable processing of (i) HTS conductors of the
second generation in long-lengths (> 200 m) for use with
high engineering currents (50.000 A/cm2 at liquid nitrogen
temperature) and magnetic fields (> 20 T at liquid He
temperature). It will also lead to (ii) high-performance
bulk superconductors in complex shapes for hightrapped field. This will be based on radical new
approaches in the nano-structure of defects and grain
boundaries in superconductors to increase and master
their current carrying capabilities. Both developments
will pave the way for the integration of these highperformance superconducting materials into large-scale
systems of interest in sustainable energy production and
medical diagnosis.
A sizeable project would be the appropriate way to
enable the European Research Area (ERA) to establish
a strong presence in this important field. HTS technology
worldwide is very close to the critical phases of materials
scale-up and demonstrator production. Industry requires
test lengths of tape and engineered bulk HTS (i) to
establish that viable low-cost scaleable processes are
near and (ii) to demonstrate system integration. Although
the essential expertise and know-how, and much of the
necessary equipment is already available in Europe, there
is an urgent need to manage this work within an
integrated project with strong vertical integration.
Radical innovations and developments of new
products, processes and services can be summarized as

follows:
· To develop superconducting tapes in long
lengths (> 200 m) with Ic ~ 500 A/cm-width or
an engineering critical current density, Je, of ~
50.000 A/cm2 at 77 K.
· To develop bulk superconductors with trapped
fields Bt > 20 T and elements of complex shape
with high critical currents.
· To develop new approaches for associated
enabling sciences, e.g. the nanostructure of grain
boundaries, in order to increase the percolating
current capacity of superconductors.
· To generate new approaches for the structure
and arrangement of defects on the nm scale to
pin vortices for enhanced critical currents at
high fields and high temperatures.
· To integrate high performance superconducting
materials into large-scale systems of interest in
sustainable energy production and for medical
diagnosis.
The open issues for the 2nd generation tapes span a
broad spectrum of scientific and technological aspects
concerning materials properties. The conductor materials
processing objectives must be based on criteria for
potential performance and cost, but fundamental issues
in the nanoscience of superconducting materials have
also to be addressed because they will lead to
breakthroughs for the development of applications. The
superconductivity community must develop new
innovative processing methodologies to reach the
technological target of I c ~ 500 A/cm-width
corresponding Je ~ 50.000A/cm2 for substrates with a
thickness of 100 mm over long lengths. These have to be
compared with the current state-of-the-art performance
in short tapes of Ic ~ 400 A/cm-width and Ic ~ 300 A/
cm-width in long lengths (L ~ 10 m).
Two basically different approaches are employed
for CC processing with the highest possible critical
current at 77 K. In all cases, the HTS film must grow on
a well textured surface, i.e. on (1) thermo-mechanically
textured (TMT) substrates (e.g. Ni, Ni-alloys: RABiTS:
rolling assisted biaxially textured substrates) with an
overlaying buffer providing the transfer of texture from
the substrate to the HTS film, or on (2) polycrystalline
Ni-Cr alloys, Ni-Cr stainless steel substrates with an
overlaying highly textured buffer film, produced by
forced texturing (Ion Beam Assisted Deposition: IBAD,
or Inclined Substrate Deposition: ISD). Vacuum as well
as chemical deposition (CD) techniques are employed
for the deposition of the buffer layer, the HTS films and
the protective / conductive over-layer. The TMT tapes
exhibit a pronounced texture, with a microstructure
consisting of equi-axed crystallites. CC-TMT tapes have
been prepared in lengths of up to 10 m with Ic of 100 A/
cm-width.
Initially CC production was fully based on vacuum
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techniques, such as PLD and thermal coevaporation
(TCE). Several European groups have significantly
advanced the international state-of-the-art in this field.
Achieving continuous production of cost-effective longlength conductors should be one of the main objectives
of projects aiming at developing the CC technology.
More recently, the use of non-vacuum (CD) methods
has appeared as a very promising alternative for low cost
and easily scalable production. A synergistic
interdisciplinary approach is required to reach the goal
of an economic production of a fully chemicallybased 2nd generation superconducting tape. Reel-toreel fabrication of YBCO conductors by CD on metallic
substrates with multiple buffer layers deposited by
vacuum methods has already been demonstrated in the
USA (L ~ 10 m and Ic ~ 180 A/cm-width). The next
objective should be the achievement of an all-chemical
production of 2nd generation tapes with a single buffer layer.
Europe is certainly in a position to take the lead in this
new CD technology in view of the outstanding strength
of the European laboratories in the necessary enabling
science and the number of highly innovative technological
programs. Additionally, the European industry is fully
committed to the development of manufacturing
techniques for long length conductors.
The nano-engineering of the grain-boundary (GB)
properties is absolutely fundamental for the application
of superconducting conductors. Over the last decade,
most of the fundamental advances in the GB research in
HTS have been achieved by European researchers.
There is now a detailed knowledge of the variation of
critical current with the GB angle for Y-123, Bi-2212
and Bi-2223. A scientific understanding of GB conduction
mechanisms is also being developed. Europe has
pioneered selective GB doping and leads now the
research on GB doping strategies and processes. The
GB doping studies are still in their infancy and major
breakthroughs are expected in this area. There have been
recent major advances in the precise characterization and
understanding of the physical properties, such as the
critical current and the dissipation in low angle GBs. A
full quantitative description, however, has begun to
emerge only in the last year. This new understanding is
likely to lead to breakthroughs in the design capability
for the production of CCs with controlled specifications.
It should be emphasized that these breakthroughs in the
understanding and control of the GBs is of profound
relevance at this time, not only for the oxide
superconductors, but for all functional ceramics that are being
used increasingly in information technology.
Processing of bulk REBCO superconductors has
reached a high degree of maturity, although some new
breakthroughs remain necessary to develop new products
that can be integrated into industrial applications. Good
performance in terms of Jc has already been achieved.

However, the integration of these materials into power
devices has been hindered by limited performances of
secondary factors such as mechanical properties, thermal
stabilization, relatively limited sample size and difficulty
to develop complex shapes. A very large effort has been
carried out in this area in Japan, where trapped field
magnets with Bt > 17 T have been recently reported.
Europe is certainly ready to respond to this challenge if
the necessary funds become available either at the national
and/or at the European level.
For example, Europe has been able to demonstrate
the role of nm-sized (radiation-induced) defects for flux
pinning in both classes of materials. Here, innovative
methods will lead e.g. to the formation of nm-sized
defects by chemical doping and/or internal precipitation
in bulk materials or to novel defect structures in coated
conductors by generating substrate defects and exploiting
their transfer into the superconducting layers.

A POSSIBLE EUROPEAN CONCERTED
RESEARCH AREA
The most important discoveries in superconductivity
have a long standing tradition in Europe (discovery of
LTS in The Netherlands and that of HTS in Switzerland).
World class results, innovations and breakthroughs have
been achieved steadily by top European laboratories,
but with the typical fragmentation that characterises the
European research area (ERA). Fortunately, a solid base
for integration has been laid by certain R&D and TMR
programmes of FP4 and FP5, thus facilitating the
mobilisation of activities and resources at the level of the
European Union and candidate member states. However,
the implementation of a large integrated project could
never be envisaged on a national scale as it would require
trans-national resources at the European level. The
major industrial players in Europe (among them a
significant number of SMEs) are willing to join the
effort, thus forming a group of unmatched competence
as well as scientific and economic impact world-wide.
Complete integration will promote excellence within the
ERA and competitiveness world-wide.

RECENT RESULTS OF COATED
CONDUCTOR DEVELOPMENTS IN
EUROPE

The overall goal is to develop robust, reproducible
and economic processing technologies for high
performance CC and assembled conductors. These
developments are supported by national governments
and the European Commission (FP5), as well as private
industries.
The major areas of investigation and R&D of CC
in Europe can be summarized in the following
development lines:
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- poly substrates /IBAD buffers/PLD-YBCO;
- poly substrates /ISD buffers/TCE-YBCO or 
REBCO;
- TMT substrates/TCE,EB buffer/TCE-YBCO;
- development of TMT substrates: (i) Ni and Ni
alloys together with CSD
(Chemical Solution
Deposition) buffers, (ii) Cu based substrates;
- development of (i)MOCVD for buffer architectures
and YBCO deposition on TMT and IBAD substrates,
(ii) CSD buffer systems and TFA-YBCO on TMT
and IBAD substrates;
- SOE (Surface Oxidation Epitaxy) of TMT tapes
together with MOD and PLD buffers in combination
with high-rate hybride LPE
Substrates
The TMT substrates must be thin, mechanically strong,
and highly (100) or cube textured. Major achievements
were obtained with Ni, Ni5W, Ni0.1Mo, Ni13Cr, Ni9V
alloy tapes. The TMT tapes (≤30m) exhibit a pronounced
texture (in-plane texture with the full width at half
maximum (FWHM) ≤ 8°), with a microstructure
consisting of equi- axed crystallites. It has also been
developed a thin (40, 80 µm) Ni4.5W/Ni15Cr composite
TMT tape yielding a higher mechanical strength (up to
200 MPa, compared to 40 MPa for TMT-Ni) and
reduced magnetization losses. A 2-step annealing
avoidedsecondary recrystallization and resulted in a
strong cube texture. On the other hand polycrystalline
Ni-Cr stainless steel (SS) tapes are non-magnetic and
mechanically strong (yielding a strength of 800 MPa).
They can be rolled down to a thicknes below 50µm and
easily polished with excellent surface roughness (<2nm).
Most of these properties could be verified also for
Hastelloy substrates.

Buffer layer architecture
It is still a challenge to select the optimum
combination of suitable buffer layers which serve the
main purposes of diffusion barrier, lattice matching
and/or texture transfer. Mainly fluorite-type (YSZ,
CeO2, ), perovskite-type (BZO, SZO, CSTO, STO,
SZO, CTO, LAO, ) and rocksalt-type (MgO, TiN, )
buffer layers have been employed.
Of these, YSZ and MgO were considered most
suitable for inducing the texturing. The highly developed
IBAD technique for the deposition of yttria-stabilized
ZrO2 (YSZ) onto long (≤25 m, 4mm wide) SS-Tapes
have been improved. Typical values of the in-plane
alignment of 10°-12° FWHM along the full length were
reproducibly achieved for up to 1.5 µm thick buffer
layers. High-rate deposition of CeO2, both with PLD
and e-beam deposition, allowed to reduce the FWHM
to about 6°. The alternative ISD MgO, is also employed.
On up to 30 m-long (1 cm wide) Hastelloy tapes 2.5µm
ISD-MgO plus 0.2 µm homo-epitaxial MgO, yielded
in-plane textures of ≈ 11°.
At present a strong effort is done in Europe
concerning the development of non-vacuum techniques
for the deposition of buffer systems: (1) On Ni and Ni
alloys (0.1%Mo), controllable and stable NiO layers
were successfully grown by SOE (Surface Oxidation
Epitaxy) by a 2-step heat treatment. Angles of 2° and 4°8° were obtained for the out-of-plane and in-plane
orientations, respectively. The template match required
for the YBCO layers was achieved by subsequent
deposition of BZO, SZO and CSTO buffers, both by
PLD and MOD. Nd2CuO4 (NCO) turned out be
particularly tolerant with regard to solution in liquid flux
during LPE or HRH-LPE. (2) MOCVD of single and
multiple buffer layers (CeO2, YSZ, Y2O3, Gd2O3, LNO)

vac. deposition

CC Development in Europe
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The alternative
as well as spray deposition
vacuum
deposition
of CeO2 at RT and high
Coated Conductors
YBCO coated SS tapes
method, the thermal
temperatures,
were
6 m / 4 mm
10.3 m / 3.5 mm
coevaporation (TCE)
employed on Ni and NiO3
YBCO
allowed one so far to
buffered TMT tapes as
FCL
process 10 m long
well as IBAD-YSZ/
modules
Hastelloy/ISD-MgO/
CeO2/SS tapes. This will
be further extended to a
homo-MgO/TCEreel-to-reel deposition
YBCO tapes with in-plane
Diam = 50 mm, L = 50 cm
system. (3) For both
textures for YBCO of
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about 8°-9°. The critical
2
m
/
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current for short samples
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a low-cost method to
(0.4 m) reached 1.9 MA/
2
achieve epitaxial oxide film interlayers, chemical solution cm with Ics of 270 A/cm-width (2.4 µm-thick YBCO).
deposition (CSD) techniques were used to deposit
Successful buffer architectures for MOCVD of
CeO2, BZO, STO and multilayers. By dip coating YBCO on TMT Ni alloys were found to be YSZ/Y2O3
followed by appropriate heat treatments, good textures or CeO2/YBCO, where Jc values overcame 0.5 MA/
of LZO (5.2° in-plane, 4° out-of-plane) could be achieved cm2. MOCVD of YBCO on IBAD-YSZ, on the other
on TMT-Ni.
hand, required in general an interlayer of Y2O3 or CeO2
(by MOCVD) to yield Jc values of 0.5 and 1.3 MA/cm2,
Coated Conductors. Quo Vadis?
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Conclusions and prospects
Initially the CC production in Europe was fully
MOCVD (IGC)
150
based on vacuum techniques, such as PLD and thermal
MOD TFA (AMSC/ORNL)
PLD (IGC)
evaporation. Several European groups significantly
100
MOCVD (IGC)
enhanced the international state-of-the-art in this field.
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Achieving continuous production of cost-effective long38A Fujikura
PLD (Fujikura)
PLD (Sumitomo)
length conductors with specifications required by the
0
particular system applications remains now the central
0,1
1
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100
CC tape length (m)
challenge.
EUCAS 2003 September 14 – 18, 2003 Sorrento
In recent years, the use of non-vacuum chemical
deposition technologies (MOCVD, MOD, CSD, )
HTS deposition
have appeared as promising alternatives for low-cost
High-rate PLD of YBCO employed in Europe and easily scalable production, which however, requires
allowed one to increase the integral (volume) deposition a synergistic interdisciplinary approach. One of the
rate to values up to 70 nm×m2/h with typical values of objectives is to achieve an all-chemical production for
the YBCO in-plane texture (FWHM) of 7°-9° and optimum CC. European industry is fully committed to the
values as low as 4° (for 3.1µm tick films). Up to 10 m development of manufacturing techniques for longlong SS tapes with IBAD-YSZ can be routinely processed length conductors using this technology.
with Ic values above» 250 A/cm-width and champion
This article has been edited by the Scenet Staff from an official
value of 338 A/cm-width for a 6.2 m-long tape. The
document and a contribution to CCA 2003 written by Professor
tapes exhibit low ac losses (0.2 mW/m @ 0.1T, 50 Hz,
Herbert C. Freyhardt of the University of Goettingen.
77 K) and are very strain-tolerant.
200
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P ERSPECTIVES

OF

SUPERCONDUCTING ELECTRONICS
BY

H ORST R OGALLA

Low Temperature Division, Faculty of Science and Technology and MESA+Institute,
University of Twente, Netherlands
The scope of this article is to critically assess, which parts of the
Superconducting Electronics (SE) are somewhat ready to compete with other
technologies in the world markets, what may be the reasons for current
difficulties of SE in application development and in finding adequate funding
for its research, and what can be done to improve the situation. Necessarily,
the analysis can only be incomplete in a short article, but the most obvious
points should become visible.
We can divide the whole SE into three areas: sensors, high-frequency
devices and digital SE  a structure like the one currently realized in SCENETElectronics  and discuss these areas separately before coming to suggestions
for future activities. First let us look into SE and its problems in general.
General aspects
Over the past decades the impact of superconductivity in research has been
immense, from the first superconductive transition curves, over the Meissnereffect, flux-quantization, BCS-theory, Josephson-effect to the global excitement
about high-T c superconductors. Apart from the predictions for efficient
energy transport and transformation, very early also electronic applications
were discussed, like e.g. the Kryotron by Buck in 1956. With the discovery
of the Josephson-effect the door opened for SE to deliver extremely fast
sensors and digital processors and many projects were successfully finished
demonstrating its capabilities.
Continued p.4

R EPORT ON THE 6 TH E UROPEAN CONFERENCE ON
A PPLIED S UPERCONDUCTIVITY CONFERENCE
(EUCAS)

The 6 th European Conference on Applied Superconductivity (EUCAS,
www.eucas2003.it ) has been held in Sorrento (Napoli), Italy, from September
14 to 18, 2003. This important biennial event has followed the previous
successful editions held in Gottingen, Edinburgh, Veldhoven, Sitges (Barcelona)
and Copenhagen.
According to the tradition, this EUCAS Conference has been focused on the
role of Superconductivity in bridging various aspects of research with a variety
of concrete advanced applications. The interactions among scientists operating
worldwide in the field of superconductivity and the sharing of their knowledge
and experience represented the main aim of the Conference.
Continued p.2
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R EPORT ON T HE 6 TH E UROPEAN
C ONFERENCE ON A PPLIED
SUPERCONDUCTIVITY C ONFERENCE
(EUCAS)

The site of Sorrento, the celebrated attractive sea
resort situated about 70 km south from Naples has
provided a nice frame for the Conference with its
long-standing tradition in hosting important cultural
events.The merging of the fantastic history and the
deep cultural heritage with the beauty of the natural
scenario provided a nice and pleasant atmosphere
for such an important meeting to scientific
community.
The Conference was held at the Hilton Sorrento
Palace Hotel, a very functional and comfortable
location, which provided very high level general
services.
All attendees were lodged in Hotels in Sorrento
with the professional and kind help of the effe erre
congressi agency.
EUCAS 2003 attracted about 1000 participants
from all around the world with a large participation
from non-European Countries, with special
reference to Asia (see fig. 1).
The overall Conference organization has been
run by the National Institute for the Physics of
Matter (INFM: www.infm.it ), Italy. The
Superconductivity groups of the Universities of

Fig. 1

Naples and Salerno and the CNR of Pozzuoli,
Napoli, were largely involved in the Organizing
Committee that supported all organizational
aspects.
T h e E U C A S C o n f e r e n c e was a n i d e a l
forum for presentation and discussion of recent
developments in the field of applied
superconductivity in the area of power and
electronic applications. Large emphasis was given
to materials research directly connected to such
applications (fig. 2).

Presented C ontributions : 800
Plenary and invited
48
O rals
134
Posters
620
Pow er applications
M aterials
Electronic applications

30 %
40 %
30 %

Powerapplications M aterials
Electronic applications

30 %

30 %

40 %

Fig. 2

EUCAS 2003 scientific program was set on the
basis of the suggestions from the International and
National Scientific Committees. The Program
consisted of about 800 contributions, 180 oral
presentations about 50 of which by invitation (Fig.
2) . Plenary invited talks were given by the Nobel
price Alex Mueller (opening) and by other
prestigious speakers (John Clarke, Paul Chu, Daniel
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Esteve, Jan Evetts, Herbert C. Freyhardt, Horst
Rogalla, Gianluca Romani, John Rowell and Osami
Tsukamoto). The oral presentation were divided
into four parallel sessions with similar time
schedule running at the same time.
EUCAS 2003 was also an excellent setting for
presenting companys products, services and
techniques. About 30 exhibits were held in the
same facilities of the Conference.
Conference Proceedings will be published by
the Institute of Physics as a single printed volume
with a coupled CD ROM containing all the invited
and contributed papers given at the Conference.
About 550 papers have been submitted. All authors
have also been invited to submit their papers for
publication in a Special Issue of Superconductor
Science and Technology (SUST) dedicated to the
EUCAS Conference.
The Conference social dinner was held on
Wednesday, Sept. 17 th at the Hilton Sorrento Palace
Hotel. The enthusiasm of the Organizing Committee
stimulated most of the attendees to singing and
dancing till late at night. This was a further sign of
how much everybody in the superconductivity
community really enjoyed in every respect the 6 th
edition of the EUCAS Conference held in Sorrento.
Antonio Barone
Ruggero Vaglio
INFM-Universita di Napoli Federico II

REPORT

ON THE

SCENET grants for
Exchange Visits
SCENET promotes the transferring of young
researcher among European research groups
and is planning to support seven 3-month
exchange visits each year.
We strongly encourage young scientists
working in the field of superconductivity to
take advantage of this opportunity.
Applications should be sent to:
SCENET, IMEM - CNR
Parco Area delle Scienze 37/A,
I-43100Parma,
Italy,
scenet@imem.cnr.it
fax: + 39 0521 254352
Applications should contain:
1)- Work plan for the requested period;
2)- CV of the applicant;
3)- Acceptance letter of the host institution;
4)- Approval letter of the present supervisor;
5)- Starting date;
6)- Name of two references.

Next deadline: August 1st, 2004

CAMBRIDGE S UPERCONDUCTIVITY WINTER SCHOOL
5 - 9 JANUARY 2004

The school took place in Cambridge from 5 - 9 January 2004. A total of 42 students took part of
whom ten were supported by SCENET. There were also five other students from the EU, one from
the US, two students from industry and the remainder were UK research students. I attach the invoice,
programme and the list of students. In addition to lectures and practicals there was a school dinner at
a Cambridge restaurant and students could attend the Institute of Physics conference which was held in
Cambridge on one day of the school. Accommodation was in Fitzwilliam College and the lectures were
held in the IRC building.
This was the largest number since the early days of high Tc superconductors and is about the maximum
we can manage. Answers to questionnaires were all very positive and there was an excellent interaction
between EU and home-based students. The EU students appear to be working on more applied subjects
than home based students, most of whom were solid state physicists, so we may shift the emphasis slightly
in this direction in future. Any feedback from supervisors would be useful. We propose to run the school
again next year, and hope SCENET will sponsor a group of student on similar terms to this year.
Interdisciplinary Research Centre in Superconductivity
University of Cambridge
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P ERSPECTIVES OF S UPERCONDUCTING
E LECTRONICS
Nevertheless, we see no major economical impact
of this technology, neither in Europe nor
somewhere else in the world. Here are four major
reasons that have led to the situation we are facing
now:
(1) Cooling is a very critical need. It was and still is
a major hurdle for the application of
superconducting devices. Compared to the size
of SE-devices the coolers are still bulky. New
developments such as MEMs-coolers, sorption
compressors and small pulse-tube coolers take
time, and even more time is needed till the
necessary reliability is reached. Only very few
companies are willing and able to take the risk
and fabricate such coolers for the currently
unpredictable market for SE-devices.
(2) The sensors are too sensitive for most
applications, digital elements are too fast and
metrology devices are too precise. These
properties, which are the key to the success of
the superconducting devices, are at the same
time also their biggest problem. One could take
the SQUIDs as an example: good SQUIDs in a
magnetometer configuration can reach a
sensitivity of 1 fT/q Hz. In order to operate in
the earth magnetic field in a magnetically noisy
industrial or laboratory environment, one needs
a dynamic range of 10 12 and no hindering sideeffects like frozen flux. In order to become
insensitive to magnetic noise of the environment,
one needs readout electronics enabling this huge
dynamic range at a sufficient bandwidth. Such
electronics are not available yet. For now, one
has to live with magnetic shielding and/or active
magnetic compensation in addition to the already
bulky cryogenic environment.
(3) Superconductivity is still an alien technique. One
cannot calculate current just by the Ohms law 
where is the resistance and why doesnt an
infinite current flow in circuits without
resistors?. Such questions arise in discussions
with electronic engineers on the work floor and
in the offices of technical managers. Answers
that one has to think in terms of the phase of a

superconductive wave function and of flux
quantization do not hit any button of
understanding  it is an alien concept. One
knows that superconductivity exists, but has not
been confronted with its concepts in the
engineering education. The conclusions of such
discussions is often  cant we use a simpler
technique, or in the semiconductor world 
cant we throw in another 100.000 transistors to
solve,e.g., the linearity problem in ADCs, we
have enough transistors available.
Further reasons could be listed such as protection
of investment, conservatism and simple ignorance;
but I think those listed above are the most prominent
ones and the ones we have a chance to influence.
Let us have now a look into three major SE-areas
with their difficulties and opportunities in addition
to the general ones listed above.
Sensors
Over a long time we claimed that superconducting
sensors are the most sensitive ones available in their
respective application areas  we were right and we
are still right about it, even if some competition
arose recently with the quite complicated SERF
atomic magnetometers. SQUIDs are the most
sensitive magnetic flux sensors around, approaching
the quantum limit at low temperatures. Applications
in biomagnetism and fundamental physics
experiments like gravitational wave detection or
quantum computing in magnetic qubits are unique
and cannot easily be replaced by other techniques.
Josephson junctions as optical and infrared detectors
and transition-edge bolometers with SQUIDreadout as extremely sensitive detectors with high
energy resolution are unsurpassed. The accounting
of success stories could go on and on. So, why is
there no major economical impact of SQUIDs in
Europe?
(1) As laid out above, cooling is still critical and a
major hurdle also for the application of
superconducting sensors. In addition to size and
power consumption, magnetic and vibrational
interference with the coolers pose problems,
which can be overcome, but are often not
accounted for in early designs. Redesigns are
costly and often frustrating for a project. As a
result one often finds still cooling with a cryogenic
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liquid, which can solve these problems, but also
limits the range of applications, significantly.
(2) SQUIDs are too sensitive for many applications
resulting in the need for magnetic shielding and/
or fast readout electronics enabling a huge
dynamic range. But there are hopeful signs at the
horizon with the increasing speed of
semiconductor devices and increasing complexity
of superconducting circuits. On the other hand,
why should one bother with these difficulties if
the ultimate sensitivity is mostly not needed in
daily life and if other magnetic sensors like flux
gates and giant-magnetoresistance devices are
around and can even be operated at higher
temperatures? The answer lies in specific
applications. A good example is biomagnetism
 here hundreds of SQUIDs are applied in
measurements that are unique and slowly, but
steadily conquering the attention of the medical
world. For such specialized and expensive
infrastructure cooling by liquid helium and
magnetic shielding pose no major problems. A
similar situation can arise with eddy-current in
non-destructive testing. As soon as cracks or
corrosion in thick conducting layers have to be
tested, there is probably no other solution than
using SQUID sensors because of their high
sensitivity also at low frequencies. Such
investigations could become important, e.g., in
airplanes such as a future airplane, in rocket
motors and in turbines.
High-Frequency Devices
This is primarily a domain for passive devices like
filters in the frequency range 700MHz to 3GHz,
even if mixers for special applications, e.g. in the
radioastronomy, are extremely successful. Highfrequency filters show superior behavior at low
power compared to their normal conducting
counterparts. Especially in conjunction with highTc superconductors and operation at about 70K
they are becoming important for the
telecommunication and military industry in the
USA, but not in Europe. Here advanced military
electronics incorporating SE seems not to be of
sufficient interest to be publicly funded. And the
telecommunication industry does not need yet the
advantages of superconducting filters because of

the elaborate frequency band partitioning in Europe.
In contrast, superconducting filters have become a
successful product in the USA in this area:
(1) High frequency filters do not play an important
role in Europe, but are important and
commercially viable in the USA.
(2) Cooling with closed-loop refrigerators is
accepted since volume and power (within
reasonable limits) do not pose a problem in
stationary telecommunication applications. For
portable applications such filters practically
cannot be applied yet because of cooling.
(3) The educational situation of electrical engineers
is less of a problem for filter design and
implementation than for other areas of SE. On
the one hand, there is a design software available
that can be used just like for the design of
classical filters. On the other hand, the phase of
a superconducting wavefunction and flux
quantization do in general not play a role in the
design, reducing the barrier to apply
superconducting filters. This pleasant situation
does not fully hold for the case of higher powers,
which is accompanied by the appearance of nonlinearities in the filters. But also these nonlinearities can be described in simple classical
terms.
Digital Superconducting Electronics
From early on the use of superconductors in digital
electronics attracted the interest of researchers.
Especially since the invention of the Single Flux
Quantum (SFQ) electronics with its pulse driven
technique and voltage pulses with quantized area,
the future of superconducting digital electronics
looked bright. The prediction of operation at some
hundred GHz for circuits from classical
superconductors and the possible operation above
1THz for high Tc-circuits was verified for individual
Josephson junctions and small circuits like toggle
flip-flops. Additionally, the power consumption
of these circuits is many orders of magnitude less
than that of comparable semiconductor circuits.
Consequently, digital SE should perform much
better than digital semiconductor electronics. Till
now, this still has to be proven. Complex digital SE
circuits can only be fabricated from classical
superconductors. High-Tc Josephson junctions are
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not yet reproducible enough and allow only for
circuits with a maximum of 20-50 junctions.
There have been a number of attempts to fabricate
classical SE circuits with complex functions. The
experience till now is, that not too complex subcircuits work, but that the overall circuit shows
problems. This might be overcome, but a clear
recipe is not in sight. Especially clock distribution
and timing jitter are major obstacles. Similar timing
and synchronization problems exist in
semiconductor circuits. It is known from
semiconductor circuits that with increasing
complexity the architecture of the devices become
more and more important for the overall speed.
For complex SE-circuits this means that the switching
speed of individual junctions or sub-circuits do not
dominate the processing speed anymore. As a result,
the existing complex digital computing SE projects
are comparable in speed or only slightly better than
advanced semiconductor circuits. In combination
with the bulky cooling to liquid helium temperature,
it is difficult to foresee any commercial applications
other than specialized computing applications, e.g.
in conjunction with quantum computing, and
machines with linear architectures preventing timeconsuming feedbacks.
The situation is different for applications, where
flux quantization is used as an internal measure and
where simultanously speed plays a role. This is the
case for ADCs and digital-to-analog converters
(DACs), also known as programmable voltage
standards. The achievable linearity and high digital
speed can give a big advantage over equivalent
semiconductor circuits. Both types of circuits are
still under development, but should yield commercial
products with superior performance in terms of
accuracy/resolution and speed. These techniques
are currently developed in USA, Japan and Europe.
In the latter, the SuperADC-project tries to
combine the best of the superconductor and
semiconductor world by applying a high-Tcmodulator and a complex semiconductor
decimation filter.
(1) Cooling is only a problem for small devices like
ADCs and DACs, where size and electrical
power play a role. For larger digital computation
applications cooling poses no major barrier.
Coolers with higher cooling power and high

reliability are available.
(2) Complex digital circuits are less dependent on
the speed of the individual circuits (if they are
fast enough) than on the circuit architecture,
meaning that speed advantages of the individual
circuit elements are at least partially lost. Power
consumption is still a big advantage.
Miniaturization of the Josephson junctions and
circuit elements to sub-micron size has not been
done yet, but should not pose a major problem.
(3) Circuits like ADCs and DACs appear to be
commercially interesting. In special computation
environments like quantum computing SFQelectronics could become important.
(4) For the design and development of SFQ-circuits,
knowledge about superconductivity, flux
quantization and wavefunction phase is essential.
Here, as in the sensor case, the education of
electronic engineers is not adequate.
Summary
The major difficulties in SE lay in the following
three areas:
- Psychological barrier to use cooling to liquid
nitrogen or liquid helium temperatures in order
to operate electronic devices and nonavailability of adequate cooling systems (small,
low power, quiet, reliable).
- Education of electronic engineers, who are not
trained in the concepts of superconductivity
and are not familiar with the design principles
and tools for SE-circuits. Even with an SE
foundry being available in Europe to take
away the barrier of unknown and complex
fabrication techniques, the lack of design and
hands-on experience with SE hinders its
spread into the thinking of the industrial design
engineer.
- The strongly underfunded SE research
(compared to semiconductor electronics
research). With the funds available, SE-research
delivered quite a huge number of important
results, but in order to develop processes that
are compatible with large scale integration and
industrial fabrication, the funding is by far not
sufficient.
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What can we do?
There are for sure many possibilities to better the
image and chances of SE. Making people aware of
its possibilities is one of them and developing
interesting demonstrators another. But there is
already quite some activity in this field. Here I
would like to list three points of about equal
importance, which still lack behind in the general
development of the field:
 I think the time has come to be very critical with
predictions of device performance of SE-devices.
We have to be careful not to get an image of
over-specifications and not reaching specified
design goals.
 We should spend much more time and money in
order to build adequate cooling devices that are
cheap, reliable and that are adequate in powerconsumption and cooling power to meet the
needs of SE-devices. Special funding should be
made available by the EC and by the different
national funding agencies. This topic is important
for the commercialization, but also for research
and military applications.
 Education of key electronic personnel in
superconductivity and SE is essential for the
future of superconductive electronics, but also
for superconductivity applications in general.
Summer Schools and expert meetings have for
sure their place in the education of young scientists
and in the exchange of opinions and ideas of
experts. However, we are currently lacking a
structural influence on the education of those
who should understand, design and use
superconductive circuits: the electronic engineers
and the technical managers. We should spend an
important amount of our funding on courses
and demonstrations of SE, and lobby at the
engineering departments of Technical High
Schools and Universities for the case of
superconductivity in general and for SE in
particular.
In view of the current commercial impact and the
funding situation it is about time to act. If we intend
to change the situation, we have to act now,
otherwise it will be too late.

THE FIRST TOPICAL SCENET-2
WORKSHOP
AND

CHEM-HTSC IX WORKSHOP

on Chemical Design, Characterization,
and Processing of High Tc
Superconductors and Related Materials
November 13-15, 2003 Sant Feliu de
Guíxols, Spain
One of the activities of SCENET-2 is to
organize topical workshops in the field of
superconductivity and its applications.
Last year the SCENET Steering Committee
decided to dedicate the first topical workshop to
chemical designing and processing of new
superconductors and related materials. This is an
important topic as some of the major bottlenecks
for the development of technologies based on
superconductivity are due to the lack of new and
optimized materials. Furthermore, the workshop
has been a follow-up of that held at Tsukuba,
Japan, on Dec. 12-14, 2001, which was organized
jointly by the Growth Programme-Generic activity
Materials of the European Commission and the
National Institute for Materials Science on behalf
of MEXT, the Ministry of Education, Culture,
Sports, Science and Technology of Japan, with a
view to promoting a bilateral cooperation between
the European and Japanese superconductivity
communities. Its report and communiqué can be
found on the SCENET web page.
The main purpose of the SCENET-2 workshop
has been to gather together Japanese and European
researchers discuss the latest achievements and
developments in chemical design, characterization
and processing in the field related to HTS.
At the same time this meeting was also the ChemHTSC IX Workshop.
Brief History of Chem-HTSC
The first International Workshop on Chemical Designing
and Processing of High-T c Superconductors (Chem-HTSC
I) was held July 27-29, 1991 in Karuizawa, Japan as
a s a t e l l i t e m e e t i n g o f M 2S - H T S C I I I ( 3 rd
International Conference on Materials and
Mechanisms of Superconductivity).
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Chem-HTSC II meeting was suggested by Prof. H.
Koinuma, the Chair of the Organizing Committee
of Chem-HTSC I, and organized by H. Yamauchi
on the Nagatsuta Campus of Tokyo Institute of
Technology Oct. 17-18, 1996. The next six
workshops, Chem-HTSC III-VIII, were coorganized by H. Yamauchi and M. Karppinen and
held at the same site Oct. 23-24, 1997, Nov. 12-13,
1998, Oct. 15-16, 1999, Oct. 12-13, 2000, Sept. 22,
2001 and Nov. 8-9, 2002. Two of these workshops
were combined with other workshops, i.e.
International Discussion Meeting on Chemistry Approaches
to High-T c Superconductive Materials (1999), and
Discussion Meeting on Deca-Nanoscopic Materials Science
(2000). In 2001, the name of the workshop was
slightly lengthened to cover related functional or
strongly-correlated-electron oxides, i.e. International
Workshop on Chemical Designing and Processing of HighT c Superconductors and Related Materials.
Topics of the Worshop
New materials:
1 )S t r a t e g i e s
based
on
advanced
characterizations
- State-of-the-art electron microscopy techniques
- Band structure calculations
- Chemical and mechanical pressure
2) Newly discovered superconductors
- Na x CoO 2 ·yH 2 O and Pyrochlores
3) Potential superconductors
- d-elements homologous series (Magneli phases)
- Pb-based perovskites

4) Deeper understanding
- of three-CuO 2 -plane cuprates
- The overdoped state
5) Oxides with peculiar physical properties
- Thermoelectric materials
- Magneto-resistant materials
- Misfit-layered oxides
- Simple and double perovskite
-Change mixing and separation phenomena
Materials Processing
1)The present state of the art and visions for :
- BSCCO tapes;
- YBCO bulk materials;
- YBCO coated conductors;
2) What is new about the LT superconductors;
3) The present state of the art and visions for
MgB 2 and its applications.
Organizing and Program Committee:
A.D. Caplin, Imperial College, London, UK
J.E. Evetts, Cambridge University, UK
M. Karppinen, Tokyo Institute of Technology,
Japan
M. Marezio, Chairman, CRETA-CNRS,
Grenoble, France
X. Obradors, ICMB, Bellaterra, Spain
E. Takayama-Muromachi, NIMS, Tsukuba,
Japan
K. Togano, NIMS, Tsukuba, Japan
H. Yamauchi, Tokyo Institute of Technology,
Japan
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Agenda of the workshop

Thursday 13 th

Introduction
M. Marezio, CRETA/CNRS, Grenoble, France, H. Yamauchi, TIT, Tokyo, Japan
Chairperson Maarit Karppinen
A Novel Superconducting State in the Superconducting Ferromagnetic Rutheno-Cuprates, C. W. Chu,
Department of Physics and Texas Center for superconductivity, University of Houston, Houston, TX,
Lawrence Berkeley Laboratory, Berkeley, CA, and Hong Kong University of Science and Technology
Superconductivity in the CoO2 layer, E. Takayama-Muromachi, National Institute for Materials
ScienceTsukuba, Ibaraki, Japan
59
Co NMR and NQR of Triangular-Lattice Superconductor Na x CoO 2 ·yH 2 O, Possible Triplet
Superconductor, Kazuyoshi Yoshimura, Department of Chemistry, Graduate School of Science, Kyoto
University, Kyoto 606-8502, Japan
Superconductivity in Pyrochlore and Related Oxides, Z. Hiroi, Institute for Solid State Physics,
University of Tokyo, Kashiwa, Chiba 277-8581, Japan
Chairperson Bernard Raveau
Triple fluorite-layer superconductor, H. Yamauchi, Materials and Structures Laboratory, Tokyo
Institute of Technology, Yokohama, Japan
Strategies for new materials synthesis based on band structure calculations, A. Gauzzi, IMEM/CNR,
43010 Fontanini-Parma, Italy
Strategies for discovery of new materials based on TEM, G. Van Tendeloo, EMAT, University of
Antwerp, 2020 Antwerpen, Belgium
Chairperson H. Kumakura
Single Crystal study of Bi based HTS systems and recent developments in the field of Bi,Pb(2223)
Tapes, René Flükiger, Département de Physique de Matière CondenséeUniversité de Genève, 1211
Genève, Switzerland
Bi 2212 Tape Texturing, Robert Tournier, CNRS/Consortium de Recherches pour lEmergence des
Technologies Avancées (CRETA), 38042 Grenoble , France.
Internally stranded conductors, a concept for low AC loss BSCCO(2223) tapes, W. Goldacker,
Forschungszentrum Karlsruhe ITP, Germany
Friday 14 th
Chairperson Harald Weber
R&D for Coated Conductors in Japan, Y.Shiohara, SRL-ISTEC, Tokyo, 135-0062 Japan
The Present and Future of YBCO Coated Conductors, as seen from the European side, H. C.
Freyhardt, Institut fuer Materialphysik, Universitaet Goettingen and Zentrum fuer Funktionswerkstoffe
Gmbh, Goettingen
Chemical deposition of thin films for coated conductors, X.Obradors, Institut de Ciència de Materials
de Barcelona, CSIC, 08193 Bellaterra, Spain
The materials aspects of REBCO bulk superconductors, N. Sakai, Superconductivity Research
Laboratory, International Superconductivity Technology Center, 10-13, Tokyo, 135-0062 Japan
Chairperson Paolo Radaelli
Unconventional Valence States in CoinageMetal Oxides, M. Jansen, MPI Stuttgart, Germany
Control of Stripes/HTS Criticality by Isotope and Pressure Effects, Takao Sasagawa, Department
of Advanced Materials Science, University of Tokyo, Kashiwa, Chiba 277-8561, Japan; Japan Science and
Technology Agency, Kawaguchi, Saitama 332-0012, Japan
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Chairperson R. Liu
The overdoped state in cuprates, J. Cooper, Cambridge U., UK
High Pressure/High Temperature Synthesis and Properties of Rutheno-cuprates, Emilio Morán,
Departamento de Química Inorgánica I and Laboratorio Complutense de Altas Presiones. Universidad
Complutense. 28040. Madrid (Spain).
Pressure control of competing orders in Ti and V oxide Magnéli phases, Hiroaki Ueda, RIKEN(The
Institute of Physical and Chemical Research), and CREST, Japan Science and Technology, University of
Tokyo, Japan
Physical pressure effect on charge-ordering transitionof BaSmFe2 O 5 and BaYCo 2 O 5, Y. Moritomo,
Department, of Applied Physics, Nagoya University, Nagoya 464-8603, Japan
Chairperson G. Van Tendeloo
Colossal Magneto Resistance Materials, Bernard Raveau, Laboratoire CRISMAT, CNRS/ENSICAEN,
14050 Caen, France
Visualizing magnetic nano-structures of Mn-oxides by Low-temperature, Lorentz electron microscopy,
Yoshio Matsui, National Institute for Materials Science, Tsukuba 305-0044, Japan
Synthesis, crystal and magnetic structure of novel brownmillerites A2 MnGa(O,F) 5+ä (A = Ca, Sr), E.V.
Antipov, Department of Chemistry, Moscow State University, 119992 Moscow, Russia
Nano-block integration approach to the thermoelectric Co oxides, Ichiro Terasaki, Department of
Applied Physics, Waseda University, Tokyo 169-8555, Japan
Transport and magnetic properties of cobalt oxides with low dimensionality Antoine Maignan
Laboratoire CRISMAT, ISMRA, 14050 Caen, France
Saturday 15 th
Chairperson Wilfried Goldacker
The present state of the art and visions for MgB 2 , David Caplin, Imperial College, London, UK
Growth and Properties of Superconducting MgB 2 Thin Films, Michio Naito, NTT Basic Research
Laboratories, Japan
Single crystal study of MgB 2 and Mg(B 1-xC x ) 2 superconductors, Sergey Lee, Superconductivity
Research Laboratory, ISTEC, Tokyo, 135-0062 Japan
Fabrication and Superconducting Properties of Powder-In-Tube Processed MgB 2 Tapes and Wires, H.
Kumakura, Superconducting Materials Center, National Institute for Materials Science, Tsukuba, Ibaraki
305-0047, Japan
Visions for MgB 2 Superconductor exploitation for Fault Current Limiter Applications, L. Martini,
CESI SpA, Tests and Components BU, 20134 Milan, Italy
Chairperson Jan E. Evetts
What is new about LT superconductors, B.A. Glowacki, Department of Materials Science and
Metallurgy, Pembroke Street, Cambridge CB2 3QZ, UK;IRC in Superconductivity, University of
Cambridge, Cambridge CB3 0HE, UK
The future of LT superconductors, T. Takeuchi, Superconducting Materials CenterNational Institute
for Materials ScienceTsukuba, Ibaraki 305-0003 Japan
The Industrial Point of View of Superconductors for Applications, Helmut Krauth, European
Advanced Superconductors GmbH & Co. KG (EAS)Ehrichstr. 5, D-63450 Hanau, Germany
Round Table on Materials and its Enabling Science:
P. Attfield, University of Edinburgh, UK, B. Batlogg, ETH-Zurich, Switzerland, I. Terasaki, Waseda
University, Tokyo, Japan, Z. Hiroi, University of Tokyo, Japan
Round Table on Processing:
J. Evetts, University of Cambridge. UK, H. Kamakura, NIMS, Tsukuba, Japan, Y. Shiohara ,
ISTEC-SRL, Tokyo, Japan, H. Weber, ATI-Vienna, Austria
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REPORT ON 4TH SCENET SCHOOL ON
SUPERCONDUCTING MATERIALS AND APPLICATIONS
October 6-18, 2003 Institut dEtudes Scientifiques de Cargèse, Cargèse, Corsica, France

The scientific program covered 9 full days and consisted of 49 lectures of 45 each, 8 tutorials or exercises
of 45 each and 5 x 45 of students presentations. In the latter, each student had the opportunity of shortly
presenting his/her PhD work or research activity. The lectures covered the following topics: basic
phenomenology of superconductivity (16 lectures), materials preparation and processing (13), electronics
applications (12) and power applications (8).
The 3-hour-long lunch break allowed relaxing discussions in the garden of the IESC center (Institut
dEtudes Scientifiques de Cargèse) and reinvigorating swims in the still warm waters of the Mediterranean.
63 students and 20 lecturers participated in the school. 55% of the students were physicists, 25%
engineers, 13 % chemists and 7% materials scientists. The distribution of students nationalities was as
follows: 18 from Italy, 10 Germany, 8 Spain, 4 France, 4 UK, 3 Belgium, 3 Hungary, 3 Israel, 3 Portugal,
2 Finland, 1 Bulgaria, 1 Poland, 1 Slovak Republic, 1 Switzerland, 1 the Netherlands.
Lecturers and topics
A. Andreone, Naples, Microwave properties of HTS: a glance to passive devices and applications
N. Bontemps, Paris, Electrodynamics and optical properties of superconductors
Y. Bruynseraede, Leuven, Magnetic properties, vortex states and dynamics
D. Caplin, London, Electronic structure (electrons in solids and in magnetic field)
T. Carrington, Bristol, Basic properties of superconductors
J.R. Cooper, Cambridge, The mysterious pseudogap and its effect on the properties of hole-doped cuprates
G. Deutscher, Tel Aviv, Modes of superfluid condensation
G. Donaldson, Glasgow, Application of SQUID to non-destructive evaluation
J. Gallop, Teddington, Junctions. Principles of operation and applications of SQUIDs
M. Leghissa, Erlangen, BISSCO and YBCO tapes, fabrication and practical applications
J. Niemeyer, Braunschweig, High-speed superconducting digital electronics
X.Obradors, Barcelona, Textured YBCO: processing, flux pinning, vortex dynamics and applications
R. Penco, Genova, Large superconductive magnets for particle detector and fusion
A. Revcolevschi, Paris, Crystal growth of high Tc oxides and other correlated electron compounds
B. ten Haken, Twente, LTS conductor preparation, stability and high-field applications
O. Tønnesen, Lyngby, Superconducting applications for energy production and distribution
D. Twerenbold, Neuchâtel, Superconducting detectors
R. Vaglio, Naples, Superconducting cavities
A. M. Wolsky, Argonne, Overview on superconducting applications
R. Wördenweber, Jülich, Thin film fabrication and characterization
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5th SCENET SCHOOL ON
SUPERCONDUCTING MATERIALS AND APPLICATIONS
August 30-September 10, 2004, Hotel Monterrey, Salamanca, Spain
Topics

Confirmed lecturers

Fundamentals and Materials
Phenomenology and theory
Crystal structures of
superconducting materials
Metal-insulator transition
Bulk materials
Thick films and tapes
Thin film technology

P. Attfield, Edimburgh
S. Calatroni, Geneve
D. Creté, Orsay
R. Cristiano, Naples
G. Donaldson, Glasgow
B. Glowacki, Cambridge
B. Gromoll, Erlangen
B. Holzapfel, Dresden
V. Krasnov, Gothenburg
B. Mercey, Caen
E. Moran, Madrid
T. Puig, Barcelona
D. Rodichev, Paris
A. Trokiner, Paris
J. L. Vicent, Madrid

Power applications
Conductors
Power transmission cables
Fault current limiters
SMES, motors, transformers
Magnets and their applications
Superconducting cavities
Electronic applications
Filter and passive devices for
telecommunication
SQUID and related
applications
RSFQ and digital devices
Superconducting detectors

General information

The façade of the old University of Salamanca

Purpose of the school
The School is for about 60 students who are finishing their
graduate studies or have just terminated them. The School
will be highly didactic; it is aimed at providing basic
knowledge about phenomenological aspects of
superconductivity and will emphasise the principles of
operation and design of selected applications. Some
seminars on specialised topics will be presented as well.
The students will be asked to solve problems proposed by
the lecturers and will have the opportunity to present
posters summarising their research interests.

Directors of the School
G. Deutscher, University of Tel Aviv, Israel
A. Gauzzi, CNR-IMEM, Parma, Italy

Scientific Board

A.D. Caplin, Imperial College, London, UK
G. B. Donaldson, University of Strathclyde,Glasgow, UK
E. Gilioli, CNR-IMEM, Parma, Italy
H.-W. Neumüller, Siemens, Erlangen, Germany

No special application form
is required: interested
persons wishing to attend
the school should send
before June 30, 2004 an
application letter, a
curriculum vitae and a letter
of presentation from their
advisor, by e-mail or fax to:

SCENET, IMEM-CNR
Area delle Scienze 37/A, 43100, Parma, Italy
Phone: +39/0521/269 284; Fax: +39/0521/254 352
Admission to the school will be decided and notified
by the SCENET School Committee before July 15, 2004.
The living expenses of accepted candidates working
within countries of the European Union and Associate
Member States will be covered by SCENET. The
traveling expenses will be partially reimbursed
depending on fund availability.
The participation costs (including room and full board)
for other partecipants will be about 65 euro per day
(double room occupancy).
No registration fee is required.
M. Marezio, Grenoble, France, SCENET Coordinator
F. Bissoli, Parma, Italy, Scientific Manager
I. Rinaldi, Parma, Italy, Secretariat

SCENET NEWSLETTER
SCENET, the European Network for Superconductivity
No.6, July 2004

FOR THE

R OAD M AP
SUPERCONDUCTIVITY - BASED

IN THIS ISSUE:

APPLICATIONS

IN THE POWER SECTOR

Road Map..............p.1, 3-11

Introduction
The discovery of superconductivity in Hg metal by H. KamerlinghOnnes in 1911 was an unexpected event. However, it followed several
decades of success in the liquefaction of virtually all natural gases and
ultimately that of helium in 1908. Subsequently, superconductivity was
discovered in more practical metals such as tin and lead, which led
Onnes to predict high field magnets that could operate without power
loss.
Only two major breakthroughs were reported between 1914 and
1947. One was the discovery of the Meissner-Ochsenfeld effect, which
explained why one could not operate a magnet with a superconductor.
The second breakthrough was the occurrence of superconductivity in
binary alloys. The latter was due to German metallurgists who were
searching for superalloys and found instead superconductivity in carbides
and nitrides. In 1947 helium liquefiers became available in the market.
This prompted the development of low- and very low-temperature
physics and the search for new superconductors began again. American
industry was able to begin systematic research in superconductivity in
collaboration with various university centers while Europe was busy
reconstructing itself.
A major breakthrough occurred in the early 1950s when new binary
alloys with the 3/1 stoichiometry were discovered at Westinghouse and
Bell Laboratories. These were the famous A15 compounds. It is
worthwhile to point out that most of the discoveries were due to two
eminent European-born and -educated scientists who led this systematic
search. It was also during the 1950s that three American theorists
explained with a microscopic theory why poorly conducting metals
could suddenly become superconducting. They were awarded the
Nobel Prize in Physics in 1972. The theoretical developments
culminated around the early sixties with two great predictions: that of
the tunneling effect by B. D. Josephson (Cambridge, UK) and that of
the type II superconductors by A.A. Abrikosov (Moscow, Russia).
The lead was coming back to Europe. Josephson was awarded the
Nobel Prize in 1973, while Abrikosov had to wait much longer as he is
one of the Nobel Prize winners for 2003.
Very important developments of the enabling science were performed
in almost every university around the world between 1960 and 1986.
However, the quest for raising T c did not have much success. For two
decades it seemed that superconductivity had entered again into a
stagnant period until the great discovery of the high T c superconductors
(HTS) by Bednorz and Müller (Zurich, Switzerland) in 1986, put all of those
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Academy of Sciences of
the Czech Republic

Prague

Czech Republic

Dr. Milos Jirsa

Tartu University

Tallin

Estonia

Dr. Raivo Stern

AirLiquide

Sassenage

France

Dr. Alain Ravex

KEMA

Arnhem

The Netherlands

Dr. Josien Krijgsman

Industrial Institutions

THE

NEW

S TEERING COMMITTEE

The Steering Committee together with the Program Officer decided to accept only one
voluntary resignation from the committee itself at the end of the second year. This decision led
to an increase of the membership from 17 to18. Moreover, it was strongly suggested to vote for
experts in the field of superconducting electronics. The elections were held during the week 2226 March 2004, 66% of the nodes sent their ballots, and the two newly elected members were:
Jürgen Niemeyer (Braunschweig, Germany) and Dag Winkler (Gothenburg, Sweden).

INTERDISCIPLINARY RESEARCH CENTRE IN SUPERCONDUCTIVITY
UNIVERSITY OF CAMBRIDGE
Announcement
Postgraduate Superconductivity Winter School
Monday 10  Friday 14 January 2005
Sponsored by EPSRC, SCENET and IOP
The Winter School in Superconductivity, organised by the IRC, is intended as an introduction to high and
low temperature superconductivity for new research students in physics, chemistry, materials science and
engineering, and others who may be interested. It will be quite intensive, with about five lectures a day
plus demonstrations and research seminars. The lectures will cover the following topics:






Fundamental physical properties
Experimental techniques
Flux lines, type II behaviour and heavy current applications
Materials including heavy fermions
Superconducting electronics

SCENET are sponsoring ten places for students from the EU (except the UK). Enquiries and requests
for application forms should be addressed to:
Mrs Alicia Kelleher, IRC in Superconductivity, University of Cambridge, Madingley Road, Cambridge,
CB3 0HE, United Kingdom.
Tel: 44-1223337076
Fax: 44-1223337074
E-mail: apk21@hermes.cam.ac.uk.
The Application Form can also be downloaded from www.sucon.cam.ac.uk
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interested in superconductivity back to work.
A number of HTS systems have been discovered
since then.
The euphoria that followed the discovery of
HTS now belongs to the past. A number of
demonstrators
have
shown
that
superconductivity can compete with other
technologies in several specific fields. We are
in the crucial period now of development of
commercially viable materials and devices
based on HTS to serve for the betterment of
our society. Some 17 years after the initial
discovery, we are beginning to fulfill the visions
concerning energy conservation, high
performance computers and communication
systems, and ultra sensitive devices for the
detection of magnetic fields 10 9 times smaller
than that of the earth (40 fT). These latter
devices will allow unsurpassable applications
for medical diagnostics as well as for nondestructive tests in civil engineering, geology
and environmental monitoring.
Europe has a long-standing tradition of
groundbreaking
discoveries
in
superconductivity. World-class results and
major innovation are regularly achieved by
European laboratories. (As for example the
medical resonance imaging (MRI) subject of
the Nobel Prize in Medicine for 2003). It is
well established that applications of HTS are a
major objective of European Science. A
European Superconductivity Panel, set up by
the Commission to formulate the policy on
HTS between 1987 and 1994, guided the
Commission through a large number of excellent
initiatives. A number of crucial projects have
been funded by the different programmes of
the European Commission. The most important
results of these initiatives are presently
maturing in a very promising way and will lead
to European excellence in HTS technology,
underpinned by radically innovative science.
Since 1995 Bi-2212 bulk parts (from Hoechst
now Nexans SuperConductors) are
commercially used as HTS current leads for
LTS magnet systems. This is a direct outcome
of two projects funded by the EC under the
Brite-Euram Programme from 1991 to 1994. It
enabled the first application of HTS in power
sectors.The HTS current leads are the enabling
technology for cryogen-free magnets. More
recently and specifically during the FP6,

superconductivity-based projects have
encountered some serious difficulties to obtain
the necessary funding. The European
development is already falling back not only
with respect to the American, but also with
respect to the Japanese and the other emerging
communities such as the Chinese and South
Korean.
We illustrate herein the fields where
European academic laboratories and industry
can play a major role for changing scientific
breakthroughs into economic success.
The development of HT Superconducting
conductors
The availability of highly-performance
conductors is very crucial for the development
of applications in the energy sector such as
cables, transformers, magnets, fault current
limiting devices and superconducting magnetic
energy storage (SMES) systems. HT
Superconductivity is seen as a key enabling
technology for the development of an
integrated, interactive energy network across
Europe that can incorporate renewable energy
sources with energy generation. The long-term
aim is to produce HTS conductors that can
conduct up to three times as much electricity
within the same conduit at half current costs.
Two different types of materials have been
used so far to produce HTS conductors: the
so-called Bismuth-based cuprates (with T c
ranging from 90 to 111 K), and YBa 2Cu 3O 7-x
(known as YBCO, with T c ≈ 92 K). Lately a
third material, MgB 2 (T c = 39 K), seems a very
promising candidate. Although it was
discovered to be superconducting only three
years ago, it is already a material of interest for
conductors over a limited temperature range
up to about 20 K, but coinciding with liquid
hydrogen technologies. In available commercial
cryocooler devices, its performance is attractive
compared with both (niobium-based) low
temperature superconductors (LTS) and the
copper oxide-based high temperature
superconductors (HTS).
All demonstrators, prototypes and actual
devices used in the power sector so far have
been fabricated by using bismuth-based
conductors. Superconducting multifilamentary
tapes and wires consisting of Bi(2212) or
Bi,Pb(2223) cores inside a Ag sheath are
already industrially produced in km lengths by
using the Powder-In-Tube (PIT) technique,
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well developed for low-T c conductors.Worldwide,the most important manufacturers of Ag/
Bi,Pb(2223)
tapes
are
American
Superconductor (AMSC, USA), Sumitomo
Electric (SEI, Japan), and European Advanced
Superconductors (EAS, Germany). The major
manufacturers of Bi2212 tapes and wires are
Showa Electric Wire and Cable(SWCC, Japan),
Oxford Superconductor Technologies (OST,
USA), and Nexans (France, Germany).
The most promising Bi-based conductors
are the Bi,Pb(2223) tapes (also called first
generation (1G) conductors) which have
already shown high reliability have being used
in prototype been used in prototype energy
cables and transformers, operating at liquid
nitrogen temperature (77K). On the other hand,
both Bi,Pb(2223) and Bi2212 conductors are
very promising for moderate-field applications
at 20 to 30 K (motors/generators, MRI
magnets, small SMES units) and for very high
field applications at 4.2 K (high-energy physics
including next-generation ITER magnets,
magnets for laboratory use or NMR) where
isotropic Bi2212 round wire suitable for windand-react technology shows higher potential.
The main obstacle to a large market
penetration of Bi-based conductors is their
high cost, which results from materials cost
(precursors and Ag sheath) and manufacturing
cost. In order to reach economical
competitiveness, the manufacturing and scaleup process has to be optimised, keeping in
mind that the enhancement of J c is an important
parameter. A strong effort is necessary to reach
this goal, including new investigations on the
conditions of phase formation and also on
investigating the Ag sheath microstructure,
which in the long-term should be replaced by
more economical materials. European
laboratories and industry have the required
skill to achieve these ambitious goals.
Owing to these limitations and the poor
performances at high fields and temperatures
of the Bi-based conductors during the last
seven years a large number of laboratories
around the world, academic, national, and
industrial, have been developing HTS
conductors by using YBCO as the
superconducting material. They are usually
referred to as conductors of the 2 nd generation
(2G) or Coated Conductors (CC) and there
is a strong belief worldwide that these materials
will bring definitively the superconductivity-

based technology to the Energy sector.
The YBCO-based CC architecture is very
complicated as it includes a substrate, a buffer
layer, a deposited superconducting layer, and a
metallic stabiliser on top of all these layers. All
these items have been carefully developed in
the USA, Japan and Europe. A number of
demonstrators have proven that this is a very
promising way to fabricate superconducting
conductors. However, the best path to
manufacture CC´s is still not clear as two main
approaches (IBAD on non textured but robust
substrates or RABITS on already textured
but more fragile conductors) are still followed
in a competitive way. The overall goal is to
develop robust, reproducible and economic
processing technologies for high performance
assembled conductors.
During the last few years an alternative
deposition methodology based on chemicalbased deposition has been developed for the
fabrication of coated conductors. Since it does
not make use of vacuum systems, the cost will
undergo a drastic cut The performances and
production rates of these conductors appear
very appealing and so most of the world wide
effort on superconducting materials
development is at present centered around
these materials. After having demonstrated
the capability to produce in a reproducible way
these nanostructured conductors there are still
several technical issues to be solved before
their commercialization. The overall goal is to
develop economic processes with higher
superconducting film thickness, keeping high
critical currents, an issue which involves
additional efforts of controlling the conductor
nano-scale structure.
The Department of Energy in USA, the
national government and industry in Japan,
and the European Commission (FP4 and FP5),
as well as academic laboratories and private
industries in Europe have supported these
developments.
As for MgB 2, the raw materials are cheap,
and the fabrication of conductors appears
straightforward approaching the 100 m length
class. The performance is already at the
threshold for some selected applications as
space technology, fault current limiting devices
and persistent mode coils (MRI). However,
the improvement that is still needed for a
broader impact is in the retention of a high
critical current density in strong magnetic fields.
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As with LTS materials, this can be achieved
with careful modification and control of a
nanoscale microstructure. It should be noted
that even after three decades of LTS
development, their performance continues to
be improved by microstructural fine-tuning;
on this time-scale, MgB 2 is therefore still at an
early stage of development.
In 2003, the DOE (USA) has approved a
program for the development of CC with
specific goals with a yearly budget of about 10
million dollars for 3 years, to be allocated to
the four major national laboratories (Argonne,
Los Alamos, Oak Ridge and Brookhaven). In
Japan, the government has approved through
METI an ISTEC project with about the same
objectives and similar budget. Moreover in
Japan, two big companies such as Sumitomo
and Fujikura have private programs for the
development of coated conductors. Also in
China and South Korea the governments are
funding similar projects.
Unfortunately in Europe, the national
governments and the European Commission
have
decided
to
drop
somewhat
superconductivity out of the first priorities
with the results that during the last two years
the European laboratories have gradually
stopped to be among the leaders in the
important field of superconducting conductors.
The Fault Current Limiting Devices
An essential feature of superconductivity,
which can be exploited in electrical engineering
and more specifically in the area of power
transmission, is based on the unique property
of a superconductor to switch into the normal
state with a high ohmic resistivity once the
current surpasses a critical value and cool
back to the non dissipative state if the current
is interrupted. This effect offers a new
functionality and allows the construction of a
fault current limiter (FCL), an attractive novel
power device, which can contribute to the
savings not only of energy but also of natural
resources.
Deregulation and growing competition will
result in the shutdown of non-efficient power
plants and systems. The whole power system
will have to operate closer to the upper limits
and will make it more sensitive to perturbations
and short circuits. As a consequence, effective
fault current limiting devices will become
necessary in such power systems, not only for

the coupling of nets but also as protecting
devices. FCLs will save large investments for
the components and the grid. The fault current
limitation becomes still more attractive because
it can be incorporated in the device itself, e.g.
a superconducting power transmission line or
a transformer can be fabricated with the builtin fault current limiting capabilities.
The importance of HTS-based FCLs was
recognized in the USA and Japan, and especially
in Europe, where resistive- and inductive-type
functional models up to power levels of 1 and
15 MVA were designed. Among the two trends,
the resistive concept appears to be more
favourable because of the lesser volume and
weight, and Bi2212 seems to be material of
choice at least for the nearest future. Europe is
clearly leading the competition as already in
2001 a 6.4 MVA single-phase demonstrator
based on Bi2212 plates was announced by
ABB (Switzerland). By the end of 2003 in the
frame of a German project, a full three phase
FCL model for 10kV/10 MVA wassuccessfully
demonstrated. It is based on bifilar coils made
from Melt Cast Bi2212 tubes developed by
Nexans SuperConductors. Melt Cast Bi2212
will also be used in a new US/DOE project,
which is the initiative aiming at the transmission
level of 136 kV. To penetrate the market and
to create the required acceptance of the novel
technology, reliable FCLs and devices with
FCL properties need to be built. This can only
be carried out by focussed developments of
the HTS superconductor itself, in particular
the HTS coated conductor, as well as the
enabling technologies, e.g. the cryotechnology.
Superconducting Magnets for High Field
Applications
A number of devices for HTS energy
applications is based on solenoids or on dipole
magnets, which must satisfy the requirement
of thermal and mechanical stabilization,
regardless of the operational task. For
economical reasons, these magnets should be
operated at temperatures as high as possible,
which leads to a limitation of the achievable
magnetic field strength values. Using
cryocoolers, a practical temperature range
between 30 and 77K can be foreseen for energy
applications.
Particularly promising is the use of HTS
materials in the open MRI systems that enable
patient comfort and also access to the patient
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by the attending physician. The open MRI
architecture is best realized by eliminating
liquid-cryogen cryostats. Thus, there is a strong
demand for higher temperature magnets that
can be conductively cooled. The DOE funded
development of an open MRI system with the
use of HTS magnet technology. This project is
lead by OST (Carteret, USA) with participation
of Siemens (Erlangen, Germany).
A domain where there is no alternative to
HTS materials is production of very high
magnetic fields B > 22 T. Recently, a prototype
solenoid with a central coil made of Bi2212
multifilamentary tapes produced 25 T at 4.2 K
at the National High Magnetic Field Laboratory
(NHMFL) in Tallahassee (USA). With this
technology, even higher magnetic fields can be
envisaged in the future. Another advantage
over LTS superconductors, as Nb 3Sn is the
possibility to work at 4.2 K instead of 2 K,
which allows simpler cryostats and also more
economical operation.
Very high field magnets with HTS inserts
are presently developed by several National
Laboratories in collaboration with several
manufacturers: at NIMS (Tsukuba, Japan),
with Bi,Pb(2223) tapes from Sumitomo
Electric, and Bi2212 tapes and wires from
Hitachi and Showa (all Japan); at the NHMFL
(Tallahassee, USA), with Bi(2212) tapes from
OST (Carteret, USA) using powder precursors
from Nexans (Germany); and the Institute of
Technical Physics (Karlsruhe, Germany), with
Bi,Pb(2223) tapes from EAS (Hanau,
Germany).
There is a very high interest in high-field
superconductors and superconducting magnet
technologies for application in the high-energy
physics. Even at the current performance level,
HTS conductors (Bi2212 and BiPb2223) are
seriously considered as substitute for Nb 3Sn.
The DOE high-energy physics programme
strongly supports the R&D on HTS conductors
for dipoles, quadrupoles, and higher order
multipole corrector magnets for use in
accelerators, storage rings, and charged particle
beam transport systems. Further improvement
in HTS conductor performance might also make
fusion technology much more attractive.
There is a growing demand for magnets
producing very high fields. In particular, the
NMR spectroscopy magnet suppliers are
presently in a race to produce the first 1000
MHz system that requires 23.5 T. For

application in NMR, it is mandatory to run a
magnet in the persistent mode, even at the
highest magnetic fields. From the present
knowledge, and taking into account the
exponential n factors at ≤ 4.2 K, we could
envisage to use Bi-based conductors and also
Y based Coated Conductor tapes. Strong efforts
must be undertaken to further increase the n
values of Bi,Pb(2223) and Bi2212 and to test
the possible use of these materials for NMR
applications, while the magnet fabrication
process using Coated Conductors (with very
high aspect ratios) has to be first optimised.
The availability of NMR magnets with higher
magnetic field strengths by using HTS
conductors appears now possible, and there is
a strong international competition for achieving
this ambitious goal.
The Storage of Electric Energy by
Superconducting Devices
Energy storage technologies are of strongly
increasing interest for the future. Thereby the
storage of electric energy becomes of special
importance for maintaining and improving
power quality and reliability. The deregulation
of the electric power market, the growing use
of regenerative energy sources and an
increasing need for high power quality, e.g. for
the growing automatic control in industrial
processes, call for very fast reacting systems
for electric energy storage with small and
medium
storage
capacity.
The
superconductivity-based technologies can play
an important role in the field of electric energy
storage for power quality.
A superconducting coil represents a nearly
ideal inductive electric energy storage device,
losses occur only due to contact resistance and
the cryogenic power and they can be kept very
low, especially if high temperature
superconductors are used. If connected to the
grid by a modern thyristor ac/dc converter,
such a coil becomes a very fast acting
superconducting inductive (magnetic) energy
storage device (SMES).
Studies and experimental developments
have already been carried out a long while ago
by using classical low temperature
superconductors. These studies demonstrated
the expected advantages such as: i) the very
fast operation capability at high charge/
discharge frequency, ii) full discharge without
problems, iii) independent control of active
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and reactive power, iv) high efficiency, v) long
life time and vi) benign to the environment.
However, the practical application remained
limited to systems of typically a few MWs.
This was clearly due to the cost and limited
efficiency for cooling at liquid helium
temperature. If, by the future use of conductors
which need to be cooled only at liquid nitrogen
temperature (e.g. coated conductors), this
limiting facts can be reduced drastically, such
storage units will become very attractive for a
broad use. Studies have shown that even the
buffering of photovoltaic systems with >100
kW peak is becoming efficient. In any case,
buffering of wind power will become attractive
for systems with larger storage capacity. The
use for spinning reserve will be attractive as
well.
Even an increase of the operating
temperatures to the 20-30 K range gives
significant advantages as demonstrated in
several running projects. For example, in France
NEXANS and CNRS-CRTBT (Grenoble) are
collaborating to develop a 500 kJ SMES for
operation at 20 K. The project is funded by the
DGA (Délégation Générale pour lArmement).
The largest of known SMES projects is funded
in Japan where Chubu Electric Power is using
Bi2212 wires produced by SWCC and stranded
in Rutherford cables with the overall capacity
of 10 kA at 4.2 K
Another
storage
system
where
superconductors can highly improve the
performance is the flywheel storage device. In
this case the superconducting bearings made
with HTS melt textured rings, cooled at liquid
nitrogen temperature by a cryogenerator, are
very much improving such systems. The standby losses are becoming very small and the
weight of the storage unit can be reduced by
about 75%. First experimental systems of
relevant size for direct market application (up
to 2 MW/10 kW, suited for non-interrupting
power supplies) are under development in the
frame of German consortium led by Piller/
RWE Systems. Thereby it is becoming more
and more evident that a further optimisation
of the superconducting bearing system will be
essential for the industrial success.
Superconducting Generators and Motors
Thanks to the very high achievable current
densities and the absence of the Joule losses,
superconductors in electrical machines reduce

their weight, their losses, improve their
compactness and their efficiency on a large
operating range. A superconducting machine
is also inherently more quiet (acoustic and
structure borne noise) with larger transient
overload capabilities. Constant innovations
and improvements have been brought to
manufacturing and operation of electric
machines. The technological limits in terms of
power density and efficiency are nearly reached
using conventional means and only
superconductivity could give a major
technological leap.
The weight saving is very attractive and
sometimes necessary for the numerous
applications with high and critical weight
constraints, such as moving systems, ship
propulsion and on board electrical generation
for example. The ships are more and more
electrical (all electric ship) but the electrical
propulsion system is heavier and bulkier than
the conventional one so there exists a high
interest in light and compact superconducting
generators and motors. The gain in weight
reaches a factor of three for propulsion motors
of 40 MW  120 rpm. The enhanced efficiency
brings savings in running costs and the gain on
the machine life is important. The SC machines
are attractive also from an economical point of
view as they are expected to be less expensive
compared to conventional machines of
equivalent rating.
The high-rating, low-speed machines
developed for ship propulsion would also serve
for large wind generators, which are the new
trend now. The lightness and compactness of
superconducting generators, especially for very
low speed, are of high interest.
Another important market is the
replacement of the power plant alternators.
The retrofit of the conventional rotating part
by a superconducting one makes possible the
retaining of the static part less constrained and
increases the generator rating and behaviour at
a reduced cost.
These advantages appear only above a
critical (break-even) size or rating due to the
required cryogenic system. The complexity and
cost of 4 K cryogenics have hindered the
commercial development of LTS machines,
even if several demonstrators successfully
demonstrated their technical feasibility at rating
up to 80 MW (Super GM programme). HTS are
enabling to lower substantially the critical size
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and so to bring the HTS machines to market.
On this basis, development programmes
were started all over the world. A very large
programme strongly supported by US
government (DOE and Navy) is carried out by
American Superconductors since 1995. In
2001, a 3.6 MW at 1800 rpm motor
demonstrated satisfying operation, in 2003 a 5
MW at 230 rpm torque machine entered testing,
now development is advancing towards low
speed ship propulsion motors. GE started a
DOE-funded program for the development
and testing of a 100 MVA superconducting
rotor for power generation.
European industry and academic
laboratories have a large experience in
developing superconducting machines. Several
activities were launched, which are on a smaller
scale with regards to budget and funding, but
in particular very successful considering the
shorter development times. Since 1999
Siemens has developed a 400 kW feasibility
demonstration motor, which has undergone
serious testing since 2001. Based on this
success, a 4 MVA generator designed for
operation on a ship is presently in progress.
All over the world there is strong effort to
introduce HTS technology into the market of
rotating machines. The focus of applications is
on motors and generators for ship propulsion
(All Electric Ship) and on larger generators
above 100 MVA for power generation.
By applying HTS in rotating machines it is
possible to improve their efficiency. Higher
efficiency would save electrical energy and
thus reduce greenhouse gas emission. The
reduction of GHG emissions is becoming an
important issue due to the Kyoto protocol,
which requires the European Union to reduce
the GHG emission by 8% from the 1990 levels
between 2008 and 2012. This environmental
issue can accelerate the development and
commercialisation of HTS applications if
certain efficiency and sufficiently large power
range are reached.
HT Superconducting Transformers
High Temperature Superconducting
(HTS)transformers exhibit in general excellent
economic advantages. They are compact and
lightweight saving about 40% in weight and
volume and are of higher efficiency. Moreover,
they allow a better utilization of the already
existing systems especially in densely populated

cities where new devices with higher rating
have to be installed because of increasing power
demand (the retrofit case).
In the case of mobile traction transformers
for trains with up to 7 MW power, the efficiency
increase when replacing conventional
transformers by HTS ones is tremendous: it
ranges from 92% to 99%. Copper-based
transformers for trains cannot be optimised for
high electrical performance because of the size
and weight limitations of the railway systems.
Although an HTS transformer is twice more
expensive than a conventional one,
amortisation of the higher initial cost will be
compensated
within
4-5
years.
Devices which are able to save energy, are
also environmentally friendly avoiding for
example CO 2 emission. The coolant liquid
nitrogen (LN 2) provides both the cooling of
the HTS windings at about 65 K as well as the
necessary high dielectric strength comparable
to the transformer oil used in conventional
devices. On the other hand, LN 2 is non-toxic
and non-inflammable which allows the
installation of stationary power transformers
in buildings with minimal fire hazards. In daily
operation HTS transformers are tolerant against
overloads that are known to markedly shorten
the lifetime of their conventional counterparts.
Overlooking the present world-wide
development status: in Germany a 1-MVA
demonstrator for mobile use in railway systems
came out successfully through testing in 2001.
System studies and testing of coil windings are
at present underway in Japan at the Railway
Technical Research Institute (RTRI). Waukesha
in the USA and Fuji in Japan are developing
stationary transformers without fault-current
limitation. Currently, Waukesha is finishing
the tests of a 5/10 MVA prototype, which will
be subjected to long-term test in spring 2004
at the Waukesha factory site.
Goals and risks of the HTS transformer
development mostly depend on the
performance of HTS-conductors with respect
to AC-loss and price. Strong efforts in R&D
development has to be directed both to improve
the already existing Bi-2223 conductors and to
make available new types of conductors such
as those based either on YBCO or MgB 2
material.
Regarding to the market expectations: the
mobile traction transformer would establish a
fairly stable market of about 60 M p.a. The
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stationary transformer could penetrate a much
larger global market estimated as 500 M p.a.
These expectations could be realised around
2012, provided that high performance AC
conductors are developed, and sustainable
public funding is available to assist the
development risks.
HT Superconducting Transmission Cables
Superconducting HTS cables for electric
power
transmission
are
a
very
promisingalternative to conventional Cu-based
cables. Important advantages as considerably
higher currents for the same cable cross-section
and reduced AC losses have already been
demonstrated. There are other important
advantages, as for example, no significant
external magnetic fields are built up if the socalled cold dielectric configuration with HTS
shielding is used. This configuration also results
in a very low-impedance cable, which provides
significant benefits to power grid operators
from the technical and economical standpoints.
In addition, the use of liquid nitrogen as a
coolant poses no risk to the environment.
The superior current carrying capacity of
cables built with HTS materials allow the use
of such cables in conditions, which cannot be
attained by conventional cables. Existing
underground cable conducts in crowded city
areas can be replaced by HTS cables, which
makes it possible to transmit considerably
higher power (retrofit) in the same cross
section. HTS cables are expected to transfer
power levels of the order of 1,000 MW, with
currents greater than 5 kA, thus largely
exceeding the performance of conventional
cables. At this power level, the advantage of
lower AC losses is particularly appreciated,
thus rendering HTS cables even more
attractive. The higher currents, which can be
carried by HTS cables, allow also operations at
a lower voltage, reducing the number of
transforming stations, which results in a further
cost reduction.
Several HTS prototype cables have been
successfully tested, in Europe (Lyngby cable
project, NKT), in Japan (Sumitomo for
TEPCO) and USA (Southwire). A number of
HTS cables with lengths up to 600 m and
currents of several kA, are under construction.
Their operation is scheduled to begin between
2004 and 2007. There are three projects known
to be carried out in USA: at Albany (IGC-

Superpower and Sumitomo for Niagara
Mohawk), at Columbus (ULTERA for
American Electric Power) and in Long Island
(American Superconductor and Nexans for the
Long Island Power Authority). Japan is pursuing
the important66kV/5kA SuperAce cable
project (with Furukawa and Hitachi) and is
planning to upgrade it to 10 kA by 2009. Other
cables are under construction in South Korea
(KERI) and China (Innopower and Nexans for
Yunnan Electric Power). It is to be noted that
Southwire and NKT have created a joint
venture company called Ultera specialized to
fabricate HTS cables. All these cables will use
Bi,Pb(2223) tapes which is the only HTS
material currently available in kilometer length.
Some of these cable projects (Albany, Ultera,
KERI and SuperAce) also plan to produce
short cable sections (of the order of 30 to 50
m) using YBaCuO-based coated conductors.
The development of large quantities of coated
conductor tapes will further enhance the
potential of HTS cables; however, it will take
5 to 10 years of a worldwide effort to improve
their performance.
The total costs of HTS transmission cables are
influenced by the costs of the superconductor
used (Bi or Y based), by its cryogenic envelope
and by the cooling system efficiency. Today,
they are higher than those of conventional
cables, but further improvements of the current
carrying capacity of both, Bi and Y based
superconducting tapes and large scale
production are expected to lead to a strong
cost reduction in the long term.
These promising perspectives require long
term financing, which exists in Japan, the USA,
China and South Korea. This contrasts with
the lack of a corresponding large-scale effort
in Europe, both in the conductor and in the
cable areas, which will have disastrous
consequences for Europes long term
competitiveness in this important section of
the electric power business.
Refrigeration of superconductivity-based
devices in the power sector
For the technical and commercial
acceptance of superconductivity-based devices
in the power sector, the cooling system must
be efficient, reliable, cost effective and as far
as possible fully integrated.
For the efficiency and reliability aspects,
the selection of the most appropriate
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refrigerator is strongly driven by the cooling
power and the operation temperature ranges
required by the specific application. Up to a
few hundred Watt in the 20K-30K range and a
few KWatt in the 65K-80K range, Gifford
MacMahon coolers driven by oil lubricated
compressors and rotary Stirling refrigerators
are commercially available. They rely on
technologies developed several years ago.
Their efficiency and reliability can be improved
to fulfill the future HT c applications. The
development of the emerging technology of
Pulse Tube Coolers (PTC) should be supported
to replace these existing coolers in the future.
The PTCs will offer more reliability and easiness
of integration at the cold head level due to its
non-moving part technology. Dry linear
compressors with flexure bearings for
frictionless operation are also a promising
technology to improve the reliability
andcompactness of the compression units. For
larger cooling powers, Brayton or Claude cycle
refrigerators are certainly the best choice. They
already demonstrated their potential reliability
in industrial gas liquefaction plants or in the
cooling of large low-T c superconducting
magnets (1.8K-4K range) in High Energy
Physics. Their optimization for the HT c
operation temperature range will require some
developments on expansion turbines (magnetic
or gas bearings, braking system), large capacity
compact heat exchangers, and compression
units (in present systems, the oil removal
subsystems are costly and space demanding).
A way to reduce the refrigerator cost will
certainly consist in defining a reduced number
of modular standard (cooling power and
temperature) coolers capable of covering
various applications. It will increase the
production, which is a key factor for cost
reduction. As a simple rule it can be stated that
increasing the production rate by an order of
magnitude leads to a reduction of the
manufacturing cost by a factor of two.
The integration of the cooling system is of
major importance for efficiency, reliability and
cost. Different options of integration of the
refrigerator in the cooling system can be
considered. However, whatever optimal
solution is adopted, it should be considered
and designed from the very beginning of the
system development.
Conclusions
HTS is one of the key technologies of the

21 st century, which will bring new
breakthroughs in the fields of electric power,
medicine, environmental protection, transport,
communication, etc. To enable European
industry to penetrate these highly attractive
markets, robust HTS technologies need to be
developed by mobilizing and bundling the
existing activities in Europe, where some of
the most excellent R&D institutions, material
and conductor developers, as well as application
industries worldwide are located. All the
elements of a remarkably strong critical mass
are present.
At present, the world-wide market in this
high-technology sector amounts to about 3
billion Euro, with a large share for Europe.
Conservative estimates foresee a volume of 10
billion Euro (for HTS) by 2025. This market
includes fully specified engineering materials
and their integration within systems for macroscale applications in power engineering
(assembled AC and DC conductors, fault
current limiting devices), NMR technologies
(magnets), energy storage devices (flywheels,
SMES systems), rotating machinery
(generators, motors), transformers and cables.
It is estimated that this will lead directly to
100,000 new jobs after 2020. In addition,
existing jobs in mature technologies will be
secured through radical breakthroughs in
technical performance and through cost
reductions in the application of this cross
sectoral technology.
Strong centrally funded programmes are in
place in major international competitor
countries, the USA (sponsored mainly by the
Department of Energy, but also by the
Departments of Navy and Air Force), Japan,
Korea and China. Although Europe currently
has a scientific and technological lead in many
of the essential areas, our position is rapidly
being eroded to the serious detriment of
Europes future participation in HTS
technology.
A few sizeable projects funded by the
European Commission would be the
appropriate means to enable the European
Research Area (ERA) to re-establish a strong
presence in this important field. HTS
technology worldwide is very close to the
critical phases of materials scale-up and
prototype and demonstrator production, which
will lead the systems into the market. Industry
requires test lengths of tape and engineered
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bulk HTS to establish that viable low-cost scaleable processes are near and to demonstrate
system integration. Although the essential expertise and know-how, and much of the necessary
equipment are already available in Europe, there is an urgent need to manage this work within
projects with strong vertical integration.
Definite action by the European Commission is required to support this highly competitive
research to reach the ultimate economic success.
All the members of the Steering Committee interested in the applications of superconductivity in the power
sector contributed to the writing of this road-map. The help of Drs. Bartek Glowacki (Cambridge) and
Wilfried Goldacker (Karlsruhe) was also appreciated.

5 T H SCENET S C H O O L O N S U P E R C O N D U C T I N G M AT E R I A L S A N D A P P L I C AT I O N S
30 August-10 September, 2004, Hotel Monterrey, Salamanca, Spain
The School is for about 60 students who are finishing their graduate studies or have just terminated them.
The School will be highly didactic; it is aimed at providing basic knowledge about phenomenological
aspects of superconductivity and will emphasise the principles of operation and design of selected
applications.
LECTURE PROGRAMME
Topics
Lecturers
High-pressure synthesis and new homologous series

M. Alario, U. Complutense, Madrid

Perovskite and layer structures, homologous series and phase diagrams

P. Attfield, U. Edimburgh, Edinburgh

Electrodynamics and Superconducting cavities

S. Calatroni, CERN, Geneva

Superconducting devices for high-frequency data processing

D. Creté, Thales, Orsay

Superconducting detectors

R. Cristiano, CNR, Naples

Principles and applications of SQUIDs

G. Donaldson, U. Strathclyde, Glasgow

Low- and medium-Tc conductors for applications

B. Glowacki, U. Cambridge

Cryogenic aspects. Cooling media. Closed cycle refrigeration. Economic
considerations

B. Gromoll, Siemens, Erlangen

Coated conductors and bulk materials for bearings and levitation

B. Holzapfel, IFW, Dresden

Categorization of High-T c Superconductive Copper Oxides and
utilization of the concepts of Homologous Series and Oxygen
Engineering

M. Karppinen and H. Yamauchi, Tokyo Inst.
of Technology

Physics and applications of the Josephson effect

V. Krasnov, Chalmers, Gothenburg

Growth and processing of thin films and multilayer structures

B. Mercey, ISMRA-CRISMAT, Caen

Copper-free superconducting materials

E. Moran, U. Complutense, Madrid

Phenomenological aspects of superconductivity and superfluidity.
Ginzburg-Landau theory.

F. Pistolesi, CNRS, Grenoble

Growth and processing of melt-textured HTSC

X. Obradors, ICMAB-CSIC, Barcelona

Tunnel phenomena and STM spectroscopy in superconductors

D. Rodichev, U. Paris VI

High-Resolution Electron Microscopy Studies

G. van Tendeloo, RUCA, Antwerpen

Magnetometry, NMR and NQR.

A.Trokiner, ESPCI, Paris

Power applications. FCL, motors and turbogenerators

I. Vajda, Budapest U. of Technology

Free electron model and electronic bands. Transport properties. Many
body effects. BCS theory.

A. Varlamov, Rome University 2

Vortex phases in conventional and high-Tc superconductors

J. L. Vicent, U. Complutense, Madrid

Technological and industrial aspects of MRI and NMR

M. Wilson, Oxford Magnet Consultant
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SCENET grants for Exchange Visits
SCENET promotes the transferring of young researcher among European research groups and
is planning to support seven 3-month exchange visits each year.
We strongly encourage young scientists working in the field of superconductivity applications
to seize this opportunity.
Applications should be sent to:
SCENET, IMEM - CNR
Parco Area delle Scienze 37/A, I-43100-Parma, Italy,
e-mail: scenet@imem.cnr.it
fax: +39 0521 254352
Applications should contain:
1)- Work plan for the requested period;
2)- CV of the applicant;
3)- Acceptance letter of the host institution;
4)- Approval letter of the present supervisor;
5)- Starting date;
6)- Name of two references.
Next deadline: August 1st, 2004

New textbook on Superconductivity
Authors: Kristian Fossheim and Asle Sudbø
Title: Superconductivity: Physics and Applications
Editor: WileyEurope
Last April this textbook at graduate level was published; 442 pages
and about 170 figures, covering an unusually broad palette:
Part I. BASIC TOPICS, 8 chapters: From a very low key introductory
chapter, followed by a 30 page chapter on materials, then on to
Fermi liquid theory, GL, BCS and Josephson, experimental results,
flux line lattice physics etc.
Part II. ADVANCED TOPICS, 2 chapters: Two-dimensional superconductivity, Kosterlitz-Thouless.
Dual description of supercondcuting transition.
Part III. SELECTED APPLICATIONS, 2 chapters: Small scale, specially Josephson and SQUID. Large
scale, specially wires and cables.
Part IV. TOPICAL CONTRIBUTIONS, 1 chapter: from 9 world leading scientists in superconductivity
research.
Part V. HISTORICAL NOTES, 1 chapter: Biographies of 12 Nobel laureates, based on personal
interviews with 9 of those living today.
More details on this book can be obtained at the webpage:
http://www.wileyeurope.com/WileyCDA/WileyTitle/productCd-0470844523.html
The boook is available from numerous internet bookstores. Instructors can easily obatin inspection
copies form a Wiley website.

http://orchidea.imem.cnr.it/newsletters/Newsletter7.pdf

Embedded Secure Document
The file http://orchidea.imem.cnr.it/newsletters/Newsletter7.pdf is a secure document that has been
embedded in this document. Double click the pushpin to view.
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HTS CABLE: A SKETCH OF WHERE WE ARE AND WHAT
NEEDS TO BE DONE
prepared for SCENET
by A.M. Wolsky (e-mail: AWolsky@ANL.gov)

This summary sketch introduces some, not all, of the findings presented in a
recent report, A.M. Wolsky, HTS Cable: Status, Challenges and Opportunities
(02 December 2004, 408 pages), prepared for the participating signatories of
the International Energy Agencys Implementing Agreement on Cooperative Program for
Assessing the Impacts of High Temperature Superconductivity on the Electric Power
Sector. The full report presents additional findings and information bearing on
high-temperature superconductor (HTS), as well as citations to the relevant
scientific and engineering literatures. Persons who wish a copy should contact
representatives of the participating nations, many of which are affiliated with
SCENET. The representatives contact information and information about
the IEAs HTS group and its reports is posted at http://spider.iea.org/tech/
scond/scond.htm.
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I. Introduction: Interests That Prompt Todays HTS Cable
Demonstrations
Eleven HTS cable projectssome in Europe and others in North America
and in northern Asiaare now under way, and others are planned. (One
demonstration continues long after the project that brought it forth was
Continued p.2

PRESENTATION OF THE SCENET NODES

In this issue of our newsletter, we continue presenting those nodes of the SCENET2
network, which are made up of a number of different institutions, universities and
research laboratories. This time we present the nodes in Gothenburg:

THE CHALMERS AND IMEGO NODES

EDITED BY:

Chalmers University of Technology and the industrial research institute Imego
are two SCENET nodes in Gothenburg, Sweden. The activities at Chalmers
range from fundamental to applied research topics, comprising several
research groups. Cross disciplinary research on a system level is carried out at
the Imego institute, which has the mission to industrialize government funded
research.

Massimo Marezio

Superconductivity research at Chalmers involves experimental and theory
groups in inorganic chemistry, materials and device physics, and electrical
engineering. The tradition goes back long before the event of high-T c
superconductivity (HTS). The early collaboration between groups in device
physics and electrical engineering pioneered in some parts the development of
low-temperature superconducting (LTS) superconductor-insulatorsuperconductor (SIS) tunnel junction mixers into front-end receivers at Onsala
Space Observatory, and later the development of hot-electron-bolometer
(HEB) mixers.
Continued p.3
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Isabella Rinaldi

CRETA-CNRS
25, Avenue des Martyrs
38042 Grenoble cedex 9
Phone: +33 476 887952
Fax: +33 476 881280
e-mail:
marezio@grenoble.cnrs.fr

IMEM-CNR
Parco Area delle Scienze 37/A
43010 Fontanini-Parma Italy
Phone: +39 0521 269284
Fax: +39 0521 254352
e-mail: scenet@imem.cnr.it
www.imem.cnr.it
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homepage.html

Pag. 2 SCENET NEWSLETTER No.9, April 2005
Continued from p.1

HTS CABLE: A SKETCH OF WHERE WE
ARE AND WHAT NEEDS TO BE DONE
scheduled to endthe point now is to continue
demonstrating reliability in a situation, connecting
the owners factory to the grid, where reliability
counts.) This brief sketch indicates how things
look in light of recently gained experience and
offers some thoughts about future use of HTS
cables by the commercial electric-power sector.
Two characteristics of superconductors,
diamagnetism and extraordinarily small dissipation
of electrical energy, have intrigued scientists since
superconductors were first discovered. A third
characteristic, extraordinarily high current density,
appeals to those who wish to incorporate
superconductors in power sector equipment. Of
course, the fourth characteristicthat known
materials become superconducting only when their
temperatures are far below ambienthas limited
applications to medical and scientific facilities.
Their owners will pay for the cryogenics in order
to get the extraordinary performance these
materials (i.e., NbTi, Nb 3 Sn) offer; not so, others.
But ceramic superconductors raise the hope that
their benefits might be obtained without unbearable
costs for cryogenics (the implicit assumption being
that no other unbearable costs would appear).
One major cost is that of the ceramic
superconductor itself. As is well known, todays
ceramic superconductors are much more expensive
than NbTi or Nb 3 Sn, compared on a kA-m basis.
RD&D efforts now under way strive to significantly
reduce the cost of ceramic superconductors.
The number of prototype HTS cable projects
reflects the interest of potential users and the
feasibility of making prototype cable. Other
equipment tends to demand higher performance
from the HTS tape. (Because the critical current
density of Bi-2223 tape declines precipitously when
its ambient magnetic field increases, equipment
subject to large fields would have to incorporate
very large amounts of Bi-2223 tape. That would
raise the equipment cost to the point where most
would lose interest.) Power cables currents and
dimensions need not give rise to fields that
significantly reduce the current density of Bi-2223
tape. (B is determined by m 0 I/2pr) From this
perspective, cable appears to be the easiest goal for
the practitioner.
Just as important, compact high-power cables are

wanted by those who serve areas with increasing
electrical demand (kW/km 2 ), such as the central
areas of Hong Kong, New York, and Tokyo. In
such places, utilities would prefer not to disrupt
traffic and commerce by tearing up streets to
excavate new trenches or tunnels; they would rather
retrofit existing trenches and tunnels with cables
that guide more power to the user. HTS might
enable compact cable for two reasons: (a) its
extraordinary current density enables HTS to occupy
much less space than would copper or aluminum,
and (b) copper or aluminum cables cannot be too
closely packed because each depends on the earth
to be its heat sink (or force-flow air, where cable is
placed on trays in tunnels) while the cryogenic cable
has its own internal cooling circuit, which occupies
a relatively small space.
II. About Electrical Transmission and
Distribution
II.1 Overhead, Near the Ground, Underground,
and Underwater
For HTS cables to advance from prototype
demonstrations to commercial adoption, they must
meet commercial needs better than the conventional
alternatives. To understand the possibilities, we
recall some options and explain the usual choices.
Power can be guided by current within conductors
that are placed:
(a) overhead, suspended from towers
(b) near the ground, enclosed in pipes and supported
by pylons
(c) underground, in trenches, ducts, or tunnels
(d) underwater, often in trenches a few meters
below the bottom.
When conductors are suspended from overhead
towers, they are called power lines; when they are
near the ground, underground, or underwater,
engineers refer to the whole assembly as cable.
Todays technology enables each of the four
locations but whenever possible (e.g., when no fire
hazard is created), conductors are placed overhead,
because air provides free cooling and free electrical
insulation (also called dielectric). Because HTS
requires a cryostat, it is not now feasible to suspend
HTS overhead. The only reason for choosing HTS
cable instead of overhead lines would arise where
the underground route would be much shorter
(cheaper) than a circuitous overhead route. Except
for that situation, HTS cable can compete only with
Continued p.9
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THE CHALMERS AND IMEGO NODES
Today, there is a close collaboration between
groups working on synthesis, thin film, materials
characterization, microstructure, device physics,
and theory on LTS and HTS materials. This includes
8  10 active research groups. Worth mentioning in
terms of large facilities playing an important role,
is
the
MC2
process
laboratory
(www.mc2.chalmers.se) with its 1000 m 2 clean
room area and rated as one of the top university
clean room installations in Europe, the MACH
center for microstructure characterization
(www.mach.chalmers.se), and as demanding end
user, Onsala Space Observatory (OSA,
www.oso.chalmers.se).
Thin films and devices are fabricated at the MC2
process laboratory, where HTS, ferroelectric, and
manganite films are produced by pulsed laser
deposition and magnetron sputtering. Layer-bylayer growth is possible in a newly installed
RHEED-system. Devices are made from a
combination of thin film depositions, e-beam and
photo lithography patterning. Nb-trilayer
technology is used for SIS mixers. Some work has
also recently been done to fabricate in-situ MgB 2
films.

(a)

Grain B oundary

(b)
M
L

C
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A

Q ubit
V out(t)
I(t)

(c)

Fig. 1. (a) Silent qubit. The dashed line shows the location of
the grain boundary junction. (b) For the decoherence
measurements and readout the qubit can be coupled to the tank
inductively through a pickup coil or a dc SQUID. Using the
approach of Ilichev et al., the Rabi decay time can be determined
from the spectral density of voltage fluctuations in the lowfrequency resonant tank in the presence of weak driving rf signal
applied to the qubit. (c) AFM picture demonstrating the
possibility of fabrication of the proposed qubit and readout dcSQUID out of YBCO on a SrTiO3 bicrystal substrate. (Amin
et al., Phys. Rev. B71, 064516 (2005))

Some research activities are presented in more
detail below.
At the Quantum Device Physics (QDP) research
laboratory (www.mc2.chalmers.se/mc2/qdp/),
devices with quantum limited sensitivity in the
magnetic and electric domains, and in the
microwave to terahertz region, are developed.
Examples include radio frequency single electron
transistors (SET) for counting single electrons and
for reading out qubits based on Cooper pair
boxes, and further HTS qubits based on pi-junctions
and SQUIDs, and HTS Josephson THz oscillators.
Intrinsic Josephson effects (see below) are used
for both basic studies of HTS material and for
practical devices, which possibly could be used as,
e.g., voltage standards in the future. HTS SQUIDs
are made for magnetophysiology instruments (for
neurology research) and experiments on
immunoassays (for medical diagnostics). In the
SUPER-ADC program, RSFQ digital circuits are
developed for fast AD-converters with high
resolution. (Faculty: Tord Claeson, Floriana
Lombardi, Dag Winkler, August Yurgens; Per
Delsing, Tim Duty, Vova Krasnov, Sergei Kubatkin;
Leonid Kuzmin.) Some examples of recent results
are given below.

Fig. 2. Top: The single electron counter. A small current is fed
into the array and as the individual charges approach the SET the
current in the SET is modulated. Bottom: Output signal from
the SET, each peak corresponds to one passing electron. Power
spectrum of the output signal, the peak occurs at the frequency
f=I/e.
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Intrinsic Josephson junctions (IJJ). Single crystal Bi2212,
and similar very anisotropic HTS materials show
tunneling effects and Josephson coupling between
(clusters of) Cu-O planes through the charge
reservoir intermediate layers. Various patterning
techniques can be used to gain access to a few or a
single IJJ. Recently, a new method of measuring the
critical current within a single CuO 2 plane in single
crystal Bi2212 utilizing its layered nature and the
presence of the intrinsic Josephson effect was
introduced.

(JJ) still remains a fundamental issue for qu-bit
implementation. Contrary to the common belief
that the presence of low energy quasiparticles,
related to the unconventional order parameter
symmetry, could induce highly dissipative effects
for the Josephson dynamics and suppressing the
quantum behavior, Macroscopic Quantum
Tunneling (MQT) of the superconductive phase
was observed for the first time. The experimental
investigations were focused on specific YBCO
grain boundary JJ geometries, where tunneling in
the node of the order parameter sensibly contributes
to the transport properties. In such a case the
Josephson sinj current-phase relation is significantly
modified and an additional sin 2j component has
to be considered. The measurements strongly
indicate that the fundamental state of the junctionis
doubly degenerate and that the Josephson dynamics
are dominated by MQT at low temperature.
These findings give a clear idea about the role of
the dissipation mechanism in HTS systems, which
has definitively been overestimated. This

Fig. 3: (a) Schematic view of the sample with a SIJJ. The circle
marks the place where the highest in-plane current flows;(b)
Four-probe I-V curves of a single intrinsic Josephson junction
with the voltage measured between V1 + and V- -contacts at two
temperatures, T = 4.5 and 50 K; (c) Three-probe I-V curves of
the sample with the voltage measured between V N + and V - at
4.5 K. Note the voltage jumps corresponding to 7 junctions (the
SIJJ in series with the junctions under the current contact).

An extended IJJ was used and a non-uniform
current bias to force the current to flow along the
topmost electrode of the junction, i.e. along the
single Cu-O plane. A distinct feature (a sharp
upturn) of the current-voltage characteristic of the
IJJ marks the moment when this current exceeds its
superconducting critical value within the Cu-O
plane. As a result, we find that the sheet critical
current density of a single Cu 2O 4 plane is about 0.30.7 A/cm at 4.5 K, corresponding to a bulk current
density of 2-5 MA/cm 2. These values are among
the largest reported for Bi2212 single crystals.
(Y.Lixing, A.Yurgens, D.Winkler, accepted for Phys.
Rev. B).
Macroscopic quantum tunneling in HTS Josephson junctions.
The unconventional d-wave symmetry of HTS
materials can be used to create a qubit, which is
naturally doubly degenerate and makes the system
more robust to the external fluctuations when
compared with the LTS counterpart. However the
quantum behaviour of HTS Josephson Junctions

Fig. 4. Top panel: Current voltage characteristics for an HTS
junction. The top inset shows the geometry of the junction; the
lower one the Josephson current dependence on the grain
boundary angle. Bottom panel: Temperature dependence of
the width s of the switching current distribution as a function
of the temperature. The leveling off for the curve at T < 50 mK
is a clear indication of MQT.
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MgB 2 films. While the compound is relatively
inexpensive and can carry large currents at high
fields, it may become a technologically important
material. It also has a larger gap energy compared
to LTS materials, such as Nb and NbN, and could
possibly give improved performance at very high
frequency. Recently, we managed to grow in-situ
MgB 2 thin films on various substrates, such as

S U S C E P TA N C E [arb . scale]
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Fig. 5. Susceptance measurements showing the transition
to the superconducting state at a temperature just below
35 K for an in-situ MgB 2 thin film made on a MgO (111)
substrate using e-beam evaporated boron and thermally
evaporated magnesium. The inset shows an AFM image
of the film morphology.

MgO (111), Al 2O 3 (0001), and SiC (0001). The
transition temperature for these films was around
34 -35 K with a transition width of 1  3 K.
Smoother films with less than 4 nm peak-to-peak
roughness have subsequently been developed by
optimizing the deposition parameters.(Anayesu
Malisa, PhD thesis, Chalmers 2005.)
Microwave to Terahertz receiver systems based on SIS-,
HEB-mixers, or bolometers with LTS are presently
being developed by 3 different research groups.
The Bolometer group at the QDP research laboratory
has designed and fabricated a low temperature
transmission spectrometer that utilizes unique
properties of HTS Josephson junctions and
wideband response of sensitive Cold-Electron
Bolometers (CEB). Electrically tunable HTS
Josephson quasioptical oscillators are used. An
HTS Josephson junction operated at temperature about
2 K shows an IcRn-product over 4,5 mV that enables an
oscillation frequency over 2 THz. The spectrometer

resolution is determined by the linewidth of Josephson
oscillations and is about 1 GHz. Combination of a
Terahertz-band Josephson junction and a high-sensitive
hot electron bolometer makes it possibility to develop a
quasioptical cryogenic compact spectrometer with a
resolution of about 1 GHz. The voltage response of the
bolometer is 4x108 V/W and the noise equivalent power
is 1.2x10-17 W/Hz1/2. The Bolometer group at the QDP
research laboratory has designed and fabricated a
low temperature transmission spectrometer that
utilizes unique properties of HTS Josephson
junctions and wideband response of sensitive ColdElectron Bolometers (CEB). Electrically tunable
high critical temperature Josephson quasioptical
oscillators are used. A high critical temperature
Josephson junction operated at temperature about
2 K shows a I c R n -product over 4,5 mV that enables
an oscillation frequency over 2 THz. The
spectrometer resolution is determined by the
linewidth of Josephson oscillations and is about 1
GHz. Combination of a Terahertz-band Josephson
junction and a high-sensitive hot electron bolometer
makes it possibility to develop a quasioptical
cryogenic compact spectrometer with a resolution
of about 1 GHz. The voltage response of the
bolometer is 4x10 8 V/W and the noise equivalent
power is 1.2x10 -17 W/Hz 1/2 (Faculty: Leonid
Kuzmin.).
1.2

1.0

R esponse,µV

observation opens a new prospective for the
observation of quantum coherence and for d-wave
JJs in quantum circuitry. (T. Bauch, F. Lombardi et
al. Phys. Rev. Lett. 94, 087003 (2005))
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Fig. 6. Spectrum measured with HTS Josephson junction
oscillator and cold electron bolometer sensor.

JJ oscillator

CEB

Structure under test

Fig. 7. A schematic view of transmission spectrometer
with bolometer unit to the left and Josephson junction oscillator
unit to the right.
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The Group for Advanced Receiver Development (GARD)
is an instrumentation group of OSO (http://
gard04.mc2.chalmers.se/homepage.htm). The
group develops complete receiver systems for
radio astronomy for the frequency range from 80
GHz to 1,3 THz. For this frequency range all mixer
elements are either superconducting tunnel
junctions, Nb/AlOx/Nb-SIS, for frequencies
below approximately 700 GHz or NbN-HEB for
THz frequencies. Mixer chips are fabricated by
GARDs staff in the MC2 clean room facility with
the use of a dedicated sputtering cluster tool.

Fig. 8. Left picture shows the lower half of the mixer block
incorporating the mixer chip, the bias-T and 20 W to 50 W
transformer on alumina substrate. The right picture shows a
magnified view of the mixer chip placed into the channel and the
bond wire connections for IF and DC.

Fig. 9. Uncorrected receiver noise temperature for 4 mixer blocks
with different mixer chips.

GARD provides receivers for 4 bands of the
APEX project (www.oso.chalmers.se/oso/apex/
index.html). One of those receivers (345 GHz
center frequency) is already finished and shows

a state-of-the-art performance. These results will
be presented at ISSTT05 May 2005 and partly be
published in Int J. IR and MM Waves. (http://
gard04.mc2.chalmers.se/gard_publi.html).
(Faculty: Victor Belitsky)
The superconducting mixer group within the Microwave
Electronics Laboratory is developing Hot-ElectronBolometer (HEB) receivers for the Herschel space
telescope for three different bands:
During 2004 the main activity of the hot electron
bolometer group concentrated on finalizing the
flight model of the Band6 (1.4-1.9 THz) mixers for
the Herschel Space Observatory (launch Feb.2007).
The flight hardware was assembled and tested. In
November 2004 two first flight mixer units were
delivered to the Space Research Organisation in the
Netherlands. A very important issue for the space
applications is the life time of the devices. About 1
year of the ground integration process of the
Herschel Observatory requires the HEB mixers to
be properly sealed from the influence of the
atmosphere. The bolometer is made of 3nm NbN
superconducting film which is very vulnerable to
the influence of the oxygen and water vapors.
Different sealing techniques have been tested to
withstand days at 85 °C and 85% relative humidity.
The investigation is still ongoing aiming for better
protected HEB devices for the flight spares. (Faculty:
Erik Kollberg, Serguei Cherednichenko, Harald
Merkel.)
The High Frequency Digital Electronics Group has a
long experience in the development of high
integration density RSFQ devices. The group has
suggested, and is currently developing a new
multiprocessor parallel architecture for the
superconducting fast digital signal processors (DSP)
for interference cancellation in 3G base stations. It
is holding the major patent application in the area.
A sufficient set of design tools including 3D
inductance extractor required for calculation of
custom designs exists. All the design tools are
integrated into a professional environment based
on Cadence CAD tool that allows implementing
devices with integration density up to 10000
Josephson junctions per chip operated at a clock
frequency of 60 GHz. The group has measurement
equipment suitable for experiments with 40
simultaneous digital channels up to 20 GHz
frequency. It has a leading European position in the
field and is acting as an integration facility for the
central European RSFQ library. The
group has 6 PhD students working with RSFQ
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Fig. 10. WCDMA cell capacity (left), and a 50 GHz superconducting Digital Spreading Code Generator (right).
and extensive international contacts, including
collaboration with SUNY at Stony Brook, Northrop
Grumman and Hypres Inc. in USA, Hitachi
and ISTEC in Japan, Moscow State University,
Russia. (Faculty Anna Kidiyarova-Shevchenko)
Applied
Quantum
Physics
Laboratory.
(www.mc2.chalmers.se/mc2/aqpl/) The main field
of activity of the group is theory of mesoscopic
superconducting junctions and proximity structures.
This includes transport theory for junctions of LTS
and unconventional superconductors, Andreev
physics, superconducting quantum circuits and
qubits. The group works on theory of multiple
Andreev reflections in ballistic (2DEG) and
diffusive superconducting junctions, enhanced shot
noise and counting statistics, transistor effect in
SNS-interferometers and non-equilibrium
Josephson effect. Some of the major focuses are
put on physics of midgap states in d-wave and pwave superconductors, thermoelectric and
spintronic effects.
The present activity is grouped in the following
projects:
Superconducting qubits: Theory of readout of charge qubits.
The expertise on charge measurement with an rfSET for developing a theory of quantum
measurements of a charge qubit coupled to a QED
cavity is used. Controllable qubit coupling: A scalable
charge qubit networks with controllable coupling
was proposed, and the implementation of simplest
quantum algorithms with such and relative networks
is now analyzed. RSFQ and qubits: The group is also
involved in an effort to integrate RSFQ technology
for controlling and measuring superconducting
qubits. These activities involve active collaboration
with experimental groups at Chalmers, and also

with partners within EU consortia SQUBIT-2
(coordinated by G. Wendin) and RSFQUBIT
(coordinated by Anna Kudiyariva-Shevchenko).
Andreev level based qubit: A theory for a novel quantum
system based on a transmissive quantum point
contact included in an rf-SQUID was developed.
This system is predicted to have anomalously weak
decoherence, and can be implemented as a qubit.
Spin-dependent properties of this system is now
studied.
Mesoscopic transport theory. This project includes a
wide range of theoretical problems related to
transport of charge, spin, and heat in mesoscopic
superconducting junctions. Spintronic effects in
proximity SFS structures is investigated, in particular,
in perovskite materials, and formation of anomalous
superconducting phases in the vicinity of magnetoactive interfaces. Attempts to develop a theory of
coherent multiple Andreev reflections in transparent
tunnel junctions and diffusive SNS junctions are
pursued. Giant thermoelectric effects in d-wave
superconductors and SN interferometers is also
studied. This work involves strong collaboration
with several theoretical and experimental groups,
in particularly, in Germany, Ukraine, and USA.
(Faculty: Vitaly Shumeiko, Göran Wendin, Mikael
Fogelström, Göran Johansson.)
Imego AB is an industrial research institute
with a commercial focus towards design and
construction of sensor system prototypes based on
microelectronics and microtechnology. Imegos
organisation includes four core business areas in
sensor technology: Optical and IR Sensors,
Micromechnical Sensors, Electromagnetic Sensors
and Microwave Technology, and Biosensors and
Chemical Sensors. These are supplemented with
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units for System Design, Sensor Packaging, Surfaces
and Materials, and Industrial Design. The
Micromechanical Systems group has its largest
activity in the development of high performance
inertial sensors (3-axis accelerometers and gyros)
and micro navigation systems. The Biosensor group
works on surface modified magnetic nanoparticles
for biodetection using Brownian relaxation, MIP
(molecular imprinted polymer) sensors, and other
technologies. The Electromagnetic sensors and
Microwave Technology group are working on
magnetoacoustic sensors, SAW sensors and
characterization of magnetic nanoparticles.
We are working with detection of Brownian
relaxion of surface modified magnetic nanoparticles,
in order to detect antibody-antigen reactions. We
are currently using an inductive detection method,
but we will in the near future also explore SQUIDbased detection. SQUID measurements are made
in a magnetically screened room, VAC type AK 3b
from Vacuumschmelze. A liquid nitrogen cryostat
from ILK allows a SQUID to room temperature

sample distance below 1 mm. The goal is to
determine the sensitivity and the dynamic range
that is possible to achieve using SQUIDs and to
compare these values to the inductive method and
to traditionally used techniques like fluorescence
and/or absorbance (CEO: Bill Brox; Contacts: Jakob
Blomgren, Christer Johansson, Anatol Krozer, Christina
Rusu.).
Some web-links for further information:
www.chalmers.se
www.imego.com
www.mc2.chalmers.se
www.mach.chalmers.se
www.oso.chalmers.se
www.mc2.chalmers.se/mc2/qdp/
www.oso.chalmers.se/oso/apex/index.html
http://gard04.mc2.chalmers.se/homepage.htm
www.super-adc.org
www.oxide.chalmers.se

I NTERDISCIPLINARY RESEARCH
C ENTRE IN S UPERCONDUCTIVITY
UNIVERSITY OF
C AMBRIDGE
Report on the Superconductivity
Winter School 2005
Monday 10  Friday 14 January 2005
Sponsored by EPSRC, SCENET and IOP
The school took place in Cambridge from 10 - 14
January 2005. A total of 30 students took part of
whom ten were supported by SCENET. There
was also one student from the US, and the remainder
were UK research students. I attach the invoice,
programme and the list of students. In addition to
lectures and practicals there was a tour of Cambridge
city and Colleges and a school dinner at a Cambridge
restaurant. Accommodation was in Fitzwilliam
College and the lectures were held in the IRC
building.

Fig. 11. Top picture shows the imaginary part of the complex
susceptibility vs. frequency for uncoated particles, particles
coated with antiPSA and particles coated with antiPSA followed
by absorption of PSA, respectively. Bottom picture shows the
frequency at which the imaginary susceptibility is maximum,
fm, vs. the amount of PSA on the particles. (Prieto Astalan et
al., Biosensors and Bioelectronics 19 (2004) 945-951)

Answers to questionnaires were all very positive
and there was an excellent interaction between EU
and home-based students. The balance between
subjects seemed about right and extra effort which
had been put into the practical exercises was
appreciated.
Any feedback from supervisors
would be useful. As we had to turn away four
students who would have liked SCENET funding
we would like to ask SCENET to consider funding
up to fifteen students next year instead of ten .
Professor A M Campbell
Director, IRC in Superconductivity
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HTS CABLE: A SKETCH OF WHERE WE
ARE AND WHAT NEEDS TO BE DONE
conventional cable, not power lines.
In considering submarine HTS cable, it is necessary
to recognize that todays state-of-the-art would
require cryo-coolers every few kilometers.
Submarine HTS cable will require significant
advances in cryo-coolers and the ability to join
different HTS cable segments underwater. These
goals have not yet attracted effort.
Another cryogenic issue bears upon both
underground and underwater cable. Todays
designs are not meant to cope with the pressure
changes (from the weight of LN 2 and the conductor
assemblys own weight) concomitant with
significant changes in elevation. This inability has
not attracted much effort. The goals of the projects
now under way are to demonstrate more or less
horizontal underground HTS cable. A notable
exception is CRIEPIs demonstration at Yokosuka,
which includes a rather abrupt 10-m change in
elevation. Of course, many desirable cable routes
include greater changes of elevation (e.g., there is a
55-m change of elevation within the Vatican). For
the foreseeable future, HTS cable will provide an
alternative to copper or aluminum cable only where
the cable routes elevation change is modest.
II.2 Current: AC or DC
The power sector does not use (and does not
know how to use) direct current in networks. DC
is used only when power is transmitted from one
point to another (e.g., from northern Sweden to
southern Sweden or from the James Bay in Canada
to Sandy Pond in New England). These longdistance routes traverse relatively uninhabited land;
thus, there is no reason to use cable, and overhead
lines are less expensive. DC is also used to
traverse long distances underwater. Much will
have to be accomplished before a cryogenic cable
can traverse the Irish Sea, the Baltic Sea, or the
Mediterranean. DC is also used to connect two
different AC systems. These connections are
short, roughly 10 m, and for this reason are called
back-to-back. The cost of AC-DC converters
and DC-AC invertors is justified by the desire to
prevent beats arising from different systems
frequencies. In summary, there is very little use
for terrestrial DC cable. There is great use for
submarine DC cable, but advances in cryogenics
and mechanical engineering must be made before
long-distance HTS submarine cable is feasible.

II.3 Voltage
In present practice, the power, guided by a cable,
correlates with the voltage difference across the
dielectric separating the cables conductors, for
two reasons: (a) the more current, the more copper
or aluminum is needed (maximum operating
current density is roughly 1 A/mm 2 ), and these
metals are more expensive than dielectric; (b) it is
easier to interrupt smaller currents than big ones.
Today, high power means high voltage. The
voltage of a transmission line supplying an urban
area from a remote generator can easily be 345 kV
or 765 kV. As these arteries branch into arterioles
and capillaries, each carries less power and so
lower voltages are used. Most cables have less
than 132 kV across their dielectrics, and the great
majority have less than 36 kV. Transformers are
distributed throughout load centers to stepdown the voltage. These transformers are fire
hazards because they are oil-cooled (e.g., duodecyl
benzene), and they are often located on expensive
land. It would be desirable to eliminate some and
move others to less expensive (i.e., remote)
locations. Such an arrangement would be made
feasible by high-power, low-voltage cables. (NB:
Oil-free transformers are sometimes installed in
the basements of tall buildings, where these dry
transformers step down the voltage from 13 kV
to 600 V.) Where the density of demand (kW/
km 2 ) is growing, one would want a compact,
high-power, low-voltage AC cable (e.g., 13-26
kV) that could be housed in an already built
infrastructure. HTS makes this goal technically
feasible.
These observations are indicative, not exhaustive.
There will certainly be some situations where
higher voltage HTS cable may be wanted.
III. Demonstrations Now Under Way
The Table presents information about
demonstrations now under way to demonstrate
AC cable. Two projects are being pursued in
Europe, four in North America (i.e., three in the
US and one in Mexico), and five in northern Asia
(i.e., one in Japan, two in Korea, and two in
China). The highest voltage prototype is to operate
at 135 kV, while most projects aim at 45 kV or
less. This emphasis is consistent with the likely
market. Currents (rms within each conductor)
range from 0.8 kA to 2.4 kA.
Most conductor comprises Bi-2223 and silver
alloy. The longest cable will traverse 610 m.
However, three projects plan to construct 30-m
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HTS Cable Projects Are Underway Around The World
3URMHFW
0DQDJHPHQW
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Financial
Status
Demonstration
Site
Utility

Planned Start
of Operation
Type
Phases
Voltage
(phase-tophase)
Current
(within phase)
Length
Design

(as of 29 October 2004)

,QQRSRZHU

&KLQHVH$FDGHP\
RI6FLHQFH

.(5,

.(35,

6XSHU$FH

Funded

Funded

Funded

Funded

Phase-I Funded

Puji Substation
Kunming, Yunnan
ChinaSouthernPowerGrid
Yunnan Electric Power
Group

Chang Tong Cable
Facility
(Lanzhou Province)
none

LG Cable
Facility

KEPRI/KEPCOs Test
Site at Kochang

CRIEPI’s Lab
at Yokosuka

KEPCO

KEPCO

TEPCO,
ChubuE, &
KEPCO

April 2004

Winter 2004-2005

July 2004

Summer 2005

March, 2004

AC
3
35 kV

AC
3
15

AC
3
22.9 kV

AC
3
22.9 kV

AC
1
77 kV

2 kA

1.5 ka

1.2 kA

1.2 kA

1.0 kA

33.5 m
Warm Dielectric
XLPE

75 m
Warm dielectric

30 m
Cold
Dielectric
PPLP

100 m
Cold Dielectric

500 m
Cold Dielectric
PPLP

4 HTS layers per phase
one phase per cryostat
OD HTS phase 34 mm
OD cable 112 mm

Triad HTS
3 cores,
in one cryostat

3 coaxial cores,
in one cryostat
OD Cable Fits
in 175 mm Duct
Fault Spec:
5 cycles, 25 kA

HTS

Fault Spec:
2 sec, 25 kA
Bi-2223

Bi-2223

Bi-2223

Bi-2223
(SEI’s CT-OPT,
Controlled Over
Pressure)

AC Loss Goal

<1.0 W/m per phase

?

50% of Conventional

Conductor
Supplier

InnoST

AMSC

1 W/m per
phase
AMSC

SEI

Nexans provided Electrical
Insulation within Cryostat

Cable
Fabricator

one coaxial in
cryostat
OD cable
133 mm
Bi-2223 suitable
for AC
(short sample of
REBaCuO,
if available)
1.0 W/m/phase
@ 3 kA
Furukawa
SRL- REBaCuO

Shanghai Cable Works
(terminations’
goal <120W/unit
Inst. Of Plasma Physics at
Academia Sinica)

Chang Tong Cable
Company

LG Cables

SEI
via Turnkey Contract

Furukawa

Cryostat Type
& Supplier

flexible
goal <1.5 W/m
Nexans-Hanover

flexible

?

included in Turnkey

Cryogen
Refrigeration
& Supplier

LN2 70–80K,
seven, 300W-GM
CryoMech

LN2

LN2 70-80K
Tank

included in Turnkey

flexible
1.0 W/m
Straight Section
Furukawa
LN2
4 kW cable +
2kW
terminations
Suzuki Shoukan
Aishin
Sterling-cooler

CAST

Ultera is a joint venture of NKT and Southwire
Southwire continues to supply electric power (26,000 hours at 100% load) to its cable manufacturing plant through
an HTS, three-phase, 30 m cable of its own construction (each phase HTS coaxial, Bi-2223, cold dielectric, LN2

1
2
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Funded
CIDEC Lab
Phase II at
substation near
Queretaro
Commission Federal
de Electricidad (CFE)

Funded
Pieve Santo
Stefano
(AR, Italy)

Funded
Albany, N.Y.

Funded
East Garden City,
Long Island, N.Y.

Funded
Bixby Substation,
Columbus, Ohio

Funded
?
? Spain ?

none

Long Island
Power Authority

American Electric
Power

E.On

Phase I: 2005
Phase II: 2006 (start)
AC
1(Phase I) & 3 (Phase
II)
23 kV

Spring 2005

April, 2006

Spring 2006

? 2007 ?

AC
3

Niagara-Mohawk
(a National Grid
Company)
Jan-2006 Bi-2223
Dec-’06 YBaCuO
AC
3

AC
3

AC
3

AC
1

45 kV

34.5 kV

138 kV

13.5 kV

10 kV

2 kA

2 kA

0.8 kA

2.4 kA

3.0 kA

1 kA

50m

350 m

660 m

200 m

30 m

Warm Dielectric

Cold Dielectric

Cold Dielectric

Cold Dielectric
CryoflexTM 4

Cold Dielectric

and
5 m, 45 kV
cold dielectric

Triad HTS
3 coaxial cores,
in one cryostat

each coaxial core
in own cryostat
(all in 355 mm
pipe)

5 m & 10 m Phase I
100 m Phase II
Warm Dielectric
Polyethylene
other participants in
component design &
selection
IPN
(Mexico City)
VNIIKP
(Moscow)

Bi-2223
(SEI’s CT-OPT,
Controlled Over
Pressure)
subsequent 30-m
section of YBaCuO
<0.5 W/m per
phase
SEI
Bi-2223,
SuperPower
YBaCuO

Bi-2223

Triaxial HTS
3 inner HTS
1 outer Cu
in one cryostat, OD
∼140 mm
Fault spec:15
cycles, 56 kA
(250 millisec)
Bi-2223

?

?

?

AMSC

to be determined

EAS
Nexans SC

Fault Spec:
38 cycles, 23 kA
(633 millisec)

Bi-2223

Bi-2223

?

?

AMSC

AMSC

Nexans provides
former

Fault Spec:
15 cycles, 69 kA
(250 millisec)

coaxial
HTS

REBaCuO
on Stainless Steel

ConduMex

Tratos Cavi

SEI

Nexans

Ultera

Nexans

flexible
Nexans-Hanover, 5 m
Condumex, 10 m

flexible
Tratos Cavi

flexible
~2.5 W/m
SEI

flexible
~5 W/m2
Nexans-Hanover

flexible
~5 W/m2
Nexans-Hanover

flexible
~5 W/m2
Nexans-Hanover

LN2

LN2

LN2

Stirling

LN2
5 kW @ 70 K
Air Liquide
AMSC-pulse tube

LN2

Phase II-Air
Products, 4 kW

LN2
6 kW @ 77K
closed loop
BOC

Praxair
& Praxair-QDrive

Air Liquide

cooling, 12 kV phase-to-phase, 1.2 kA, 27 MVA).
3
It is a coincidence that Nexans cryostats trade-name is the same as the name of the dielectric material used by Ultera.
They use different materials.
4
InnoPower expects to build a 110 kV, 1-2 kA cable of several hundred meter length in the vicinity of Beijing during
coming years.
Table prepared 29 October 2004 by A.M. Wolsky, Operating Agent for International Energy Agencys Implementing
Agreement for a Cooperative Programme for Assessing the Impacts of High-Temperature Superconductivity on the Electric Power Sector
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cable segments incorporating REBaCuO conductor
(also called second generation conductor or
coated conductor).
Besides the ability to carry its nominal or rated
current for the cables intended life (e.g., 30-40
years), a cable must be able to carry far greater
currents for brief times. This requirement is made
explicit by the over-current specifications in the
Table. These requirements are met in most HTS
cables by incorporating enough copper (or
aluminum) to handle the excess current. (HTS is too
expensive to be put in place for only occasional
duty.) Thus the total space devoted to conductor is
determined by how much cold copper (or
aluminum) is embodied by the cable.
Like any other piece of equipment, a cable requires
electrical insulation (also called dielectric) between
the conductors. One family of designs puts the
conductor, but not the dielectric, in a cryostat. The
dielectric is meant to operate at ambient
temperaturethus the familys name, warm
dielectric cable. The goal is to use dielectrics
having well-known properties and reliability attested
to by power engineers experience. Some say that
this strategy complicates the cables terminations
compared with those required by the alternative
strategy, cold dielectric, in which both the
conductor and the electrical insulation are within
the cryostat. Coaxial cable provides an example.
Many groups plan to use polypropylene-laminated
paper (PPLP) for their dielectric, but at least one
group believes it has a better dielectric.
The Table also shows that most cables will
incorporate flexible cryostats made by NexansHannover, the only commercial supplier. Indeed,
Nexans-Hannover has accumulated experience that
others might have to duplicate before achieving the
combination of reliability and price necessary for
future commercial cable.
Most cable projects will depend on off-the-shelf
refrigeration technology. However, two projects
plan to try out prototype acoustic cryocoolers.
These raise the hope for more reliable, lowermaintenance refrigeration, which is an important
goal.
Finally, the cables outer diameters deserve attention.
Some utilities seek to put more power through
existing infrastructure, rather than excavating new
space and constructing infrastructure within it. For
example, the diameter of Japans existing ducts is

150 mm, and so their interest has been in putting
more power through this diameter (or smaller).
Other benchmarks are provided by the diameters
of commercial cable. For example, in 1990, the
Okonite Corporation supplied a high-pressure oilfilled cable having a 219-mm outer diameter. That
cable operates at 345 kV and guides up to 765 MW
from Westchester to Long Island. Since 1990,
utilities have increasingly preferred solid dielectric
(XLPE) cables to eliminate the possibility of oil
leaking to the environment. Nonetheless, oil-filled
cables are still offered for sale. At high voltages,
HTS cable has not yet been demonstrated to be as
compact as HPOF cable.
IV.
The Benefits from HTS Cable
HTS would enable more power to be guided
through a given cross-section than is now possible
because the current density of HTS is at least 100
times greater than copper or aluminum. Although
the cables diameter can be smaller, it cannot be
one tenth the usual size, for several reasons. Even
if the current density were infinite and the volume
of the superconductor were infinitesimal, the cables
diameter would have to accommodate enough
dielectric to avoid a short circuit between the HTS
conductors. The higher the voltage, the more
dielectric is needed to keep the electric field below
the breakdown limit. Also, cables must be capable
of handling over-currents for brief periods. These
over-currents could be handled by packing in
more HTS; this would not significantly increase the
cables volume, but it would significantly increase
the capital cost. Most designs call for additional
copper to accommodate over-currents. Finally,
room must be made for the flowing liquid nitrogen.
HTS cable can be lighter in weight because it
contains less copper. The amount of copper is set
by the over-current capacity and by the great
increase in coppers conductivity when its
temperature is reduced from ambient to 70-80 K.
Because the cable has an internal cooling circuit, it
might be located where conventional cable cannot
go (e.g., hung from the ceiling of a tunnel). (When
conventional cable is air-cooled, it is usually forced
air, and one pays attention to the emissivity of the
cables outer surface.)
Assuming one can afford the HTS conductor,
power can be guided by low voltages and high
currents. Thus, transformers can be moved to less
expensive locations.
In some designs (e.g., coaxial), small diameter
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leads to unusually small inductance. This unusually
small inductance, coupled with phase-shifting
transformers, may enable current to be redirected
by unusually inexpensive means. This possibility
remains to be explored.
Fifteen years ago, energy efficiency was frequently
discussed. It is not mentioned here for four
reasons. The overall system energy efficiency will
increase after (a) the efficiency of refrigeration
increases to as yet unattained levels, (b) the cryogenic
load from heat transfer through the cryostat declines
to as yet unattained levels, (c) the ohmic dissipation
occasioned by eddy currents in the cold metal
declines, and (d) hysteretic dissipation occasioned
by alternating magnetic fields in the HTS declines.
V.
The RD&D Agenda for HTS Cable
HTS cables continue to offer the possibility of
hitherto unattainable performance that would be
valuable in various situations. Such cables also
continue to present challenges to the whole RD&D
community. Materials scientists have a vital
contribution to make, but others have much to
contribute because good conductor is a necessary
but not a sufficient condition for widespread use
of HTS cable. Specifically, the following topics
deserve attention:

c)
d)
e)
f)
g)
h)
i)
j)

k)

degrading the already reported DC performance
of the best 10-100 m tapesb) p e r f e c t
designs (e.g., triaxial cable) that minimize the
need for HTS
reduce AC losses (the energy dissipated in the
HTS and the energy dissipated in the cold metal
as the result of alternating electric fields)
increase the reliability of refrigeration
decrease the investment cost of refrigeration
decrease the investment cost of flexible cryostats
(reduced heat leakage would also be desirable)
perfect intermediate cooling stations
increase the performance of terminations (the
parts of the cable that sustain both voltage
gradients and temperature gradients)
improve cryogenic dielectrics (if high voltage
cable is wanted)
identify the order of magnitude of the system
benefits accruing from the combined use of
low-inductance cable and phase-shifting
transformers
demonstrate the HTS cable can be located in
non-traditional infra-structure (e.g., already built
bridges, already built railroad tunnels)

These topics raise questions that challenge the whole
spectrum of talents now working to realize the
potential of HTS cable.

a) r e d u c e t h e c o s t o f R E B a C u O , w i t h o u t

SCENET grants for Exchange Visits
SCENET promotes the transferring of young researcher among European research groups and
is planning to support seven 3-month exchange visits each year.
We strongly encourage young scientists working in the field of superconductivity applications
to seize this opportunity.
Applications should contain:
1)2)3)4)5)6)-

Work plan for the requested period;
CV of the applicant;
Acceptance letter of the host institution;
Approval letter of the present supervisor;
Starting date;
Name of two references.

Applications should be sent to:
SCENET, IMEM - CNR
Parco Area delle Scienze 37/A, I-43100 Parma, Italy
e-mail: scenet@imem.cnr.it
fax: +39 0521 254352

Next deadline: August 1st, 2005
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SCENET the European Network for Superconductivity

6th SCENET SCHOOL ON

Consiglio Nazionale delle Ricerche

SUPERCONDUCTING MATERIALS AND APPLICATIONS
July 18-30, 2005, Harjattula, Turku (Finland)
Topics

Confirmed lecturers
S. Casalbuoni, Hamburg
R. J. Cava, Princeton
R. De Renzi, Parma
G. Donaldson, Glasgow
J. Evetts, Cambridge
G. Goltsman, Moscow
B. Karlemo, Pori
M. Karppinen, Helsinki
M.J. Lancaster, Birmingham
J. Lindén, Turku
L. Martini, Milan
R. Mikkonen, Tampere
V. Moshchalkov, Leuven
W. Nick, Erlangen
P. Noonan, Abingdon
F. Pistolesi, Grenoble
A. Ravex, Grenoble
P. Seidel, Jena
A. Varlamov, Rome
R.Wördenweber, Jülich
H. Zandbergen, Delft

Fundamentals and Materials
Phenomenology and theory
Crystal structures of
superconducting materials
Metal-insulator transition
Bulk materials
Thick films and tapes
Thin film technology
Power applications
Conductors
Power transmission cables
Fault current limiters
SMES
Flywheels
Motors
Magnets and their applications
Superconducting cavities
Electronic applications
Filter and passive devices for
telecommunication
SQUID and related applications
RSFQ and digital devices
Bolometers and radiation detectors

General information
Finland: aurora borealis

Purpose of the school

The School is for about 60 students who are finishing
their graduate studies or have just terminated them. The
School will be highly didactic; it is aimed at providing
basic knowledge about phenomenological aspects of
superconductivity and will emphasise the principles of
operation and design of selected applications.
Some seminars on specialised topics will be
presented as well.
The students will be asked to solve problems proposed
by the lecturers and will have the opportunity to present
posters summarising their research interests.

Directors of the school

G. Deutscher, University of Tel Aviv, Israel
A. Gauzzi, CNR-IMEM, Parma, Italy

Scientific Board

A.D. Caplin, Imperial College, London, UK
G. B. Donaldson, University of Strathclyde, Glasgow, U K
E. Gilioli, CNR-IMEM, Parma, Italy
H.-W. Neumüller, Siemens, Erlangen, Germany

No special application form is
required: interested persons
wishing to attend the school
should send before May 30,
2005 an application letter, a
curriculum vitae and a letter of
presentation from their
advisor, by e-mail or fax to:

SCENET, IMEM-CNR
Area delle Scienze 37/A, 43100 Parma, Italy
Phone: +39/0521/269 284; Fax: +39/0521/254 352
email: scenet@imem.cnr.it
All updated information about the school is available at
http://orchidea.imem.cnr.it/SchoolHarjattula/home.html
Admission to the school will be decided and notified by the
SCENET School Committee before June 7, 2005.
The living expenses of accepted candidates working within
Countries of the European Union and Associate Member States
will be covered by SCENET. The traveling expenses will be
partially reimbursed depending on fund availability.
The participation costs (including room and full board)
for other partecipants will be about 50 euro per day
(double room occupancy).
No registration fee is required.
M. Marezio, Grenoble, France, SCENET Coordinator
F. Bissoli, Parma, Italy, Scientific Manager
I. Rinaldi, Parma, Italy, Secretariat
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S TEERING COMMITTEE M EETING R EPORT
3-4 J UNE , V ERONA , I TALY
The SCENETs Steering Committee met on June 3-4, 2005 in Verona, Italy.
The most important subject was the present situation of the budget including
that of the working groups and of the nodes. As shown in the table herein the
network expenditures are late when compared with the network duration,
especially those of the working groups and of the nodes. The working group
coordinators illustrated the program for the last year of activity as did the
network coordinator for those of the network itself.
The third SCENETs school took place as programmed on July 18-30, 2005
at Haryattula, Turku (Finland). The school program was reported in the
previous newsletter.

IN THIS ISSUE:
Steering
Committee
Meeting Report.........p.1, 12
Workshop
on
the
Application Prospects of
MgB2 conductors...p.2, 13
The Dresden Node.........p.3
The Geneva Node..........p.8

During the last year the network can award 6 grants of 5000 euros each. At the
time of editing this newsletter 3 grants have already been distributed.
Two more newsletters besides the present one will be published before the
end of the network set by the contract on 31 st March 2006.
A general workshop has been programmed for March 16-18, 2006. The venue
is still undecided but in view of the season, it will be held in southern Europe.
The topics will be those of SCENET that is, materials, processing (bulk, tapes,
wires and thin films), and power and electronic applications. This is the second
and last general workshop. As for the previous one, there will be a relatively
large Japanese participation. To hold joint workshops was one of the
suggestions included in the communiqué written at the conclusion of the
European/Japanese workshop held in Tsukuba, Japan on December 14-15,
2001, with a view of increasing the collaborations between the two
superconductivity communities. Participation will only be by invitation. Each
node can send one representative, whose travelling and local expenses will be
reimbursed by the network. There will not be any registration fee. More details
will be given on the workshop poster which will be sent to the nodes during
the month of October.
Provisional Budget
Initial

1st year

2nd year

3rd year

Remaining

1,113,000

167,334

298,849

295,836

350,981

W G+DVDs

495,000

47,811

109,510

63,252

274,427

Nodes

252,000

37,861

44,239

31,484

138,416

1,860,000

253,006

452,598

390,572

763,824

Network

Total

Continued p.12
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W ORKSHOP ON THE A PPLICATION
PROSPECTS OF M G B 2 CONDUCTORS 
E NSCHEDE , M ARCH 7-8, 2005
The workshop was initiated and organized by the Working
Group-2a Energy Related Power Systems, which is
coordinated by Prof. P. Komarek of the Forschungszentrum
Karlsruhe. It was hosted by the University of Twente group
interested in the power applications of MgB 2 . Drs. W.
Goldacker and S.I. Schlachter were responsible for the
scientific program and supplied this resumé.
The workshop was attended by 47 participants
from different SCENET nodes. Professor
Sumption of the Ohio State University participated
as a guest. He gave a survey of the programs on
MgB 2 in the USA.
The scientific program of the workshop consisted
of invited key-note talks and contributed talks. All
invited speakers were asked to address the technical
and economical aspects in competition with other
possible or already existing superconducting
solutions.
The rapid development of MgB 2 wires and tapes
already opens the horizon for the first applications
of this new superconductor. Demonstrators for
MRI magnets and fault-current-limiters are already
in progress while other applications as the rotating
machines are under consideration. Three industrial
wire or tape developers work on the fabrication of
long conductors. However, the final success of this
new material depends on the significant
improvement of the conductor performance with
respect to the transport currents, critical fields and
thermal stabilisation as well as on the establishment
of an economical production route comparable in
costs to the LTS wires. The efficiency, availability
and reliability of the cooling systems are crucial
parameters which have to be taken into account in
the whole evaluation. AC losses remain an issue for
the power applications such as transformers, for
example. Depending on the specific application
and the temperature and magnetic field range, the
use of MgB 2 has to compete with the high
performance level of NbTi, BSCCO or YBCO
wires.
As can be seen from the programme, the key-note
(K) speakers gave a review for a number of
applications and evaluated the technical and the
economical aspects of the already existing devices,

prototypes, demonstrators or functional models
and their potentials for further progress. The
feasibility of the MgB 2 conductors for technical
applications was considered and discussed as a
possible alternative to the existing systems with
respect to both the technical performance and the
economics. Some detailed aspects were presented
in selected contributed talks (C). At the end of the
workshop the necessary performance level of the
MgB 2 conductors became clearer. The first
applications in space look also promising.
Only a few years after the discovery of
superconductivity in MgB 2, long conductors having
lengths of several hundred meters are a reality and
a large number of projects for a variety of
applications have already started. Most of the
projects are carried out in the USA whereas there is
only a limited effort in Japan. In Europe, a significant
number of projects have been initiated especially in
Italy. The very dynamic rush of MgB 2 supporters
towards the various applications was the motivation
for this workshop aiming not at reviewing the
status quo of the activities, but at evaluating the
application prospects of MgB 2 in competition with
the high temperature superconductors. A
comparison with the already technically-applied
low-temperature superconductors (LTS), which
actually represent almost the entire the market of
the superconductors, gave an idea of the economical
prospects. The projected final cost of a highperformance MgB 2 conductor will be the most
important factor for a broad commercialisation of
this new material.
The first-session talks dealt with the processing
aspects and the conductor properties. R. Flükiger
(U. of Geneva) gave a review of the LTS materials
such as NbTi, Nb 3Sn and Nb 3 Al and of the HTS
BSCCO(2212) and BSCCO(2223), utilized for tapes
and wires. He outlined the still unexploited potentials
of the transport currents of the Nb 3Sn conductors
in high magnetic fields. He also reviewed the rapidquench heating process for the production of Nb 3Al
wires which actually suffer from not having attained
industrial lengths and from having some limitation
in the fabrication reliability. Both BSCCO systems
are actually the most suitable conductors for insert
magnets at high magnet fields exceeding 20 T at 4.2
K or below. In comparison, the MgB2 conductors
are in a very early stage of development and several
conductor properties are far from optimisation,
Continued p.13
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PRESENTATION OF THE
SCENET NODES

In this issue of our newsletter we continue to present
the nodes of the SCENET2 network; this time the node
of Dresden and the node of Geneva are presented:

T HE D RESDEN N ODE
The IFW Dresden (www.ifw-dresden.de) is an
institution of the Wissenschaftsgemeinschaft
Gottfried Wilhelm Leibniz and is devoted to
fundamental and applied research and development,
with particular emphasis on the fields of solid state
and materials research. The research program
focuses on functional materials, both as bulk and
thin films. In an interdisciplinary approach it
combines fundamental research in physics, chemistry
and material science with the specific needs of
technological application.
Superconductivity and superconducting materials
are among the central research topics of the IFW.
The activities in this area range from the physical
and chemical fundamentals of superconductivity
to the development of technical materials for
application in the area of electrical engineering and
construction of prototypes for passive magnetic
bearings, contact-less magnetically levitated linear
transport systems and superconducting magnets.
As fundamental aspects, we investigated the
electronic structure of cuprates, the coexistence of
superconductivity and magnetism in intermetallic
borocarbides (prepared as single-crystalline massive
materials or as thin films) as well as the pinning
mechanisms of high temperature superconductors.
Considering different fields of applications, we
continued the development of powder-in-tube (PIT)
BSCCO/Ag and MgB 2 tapes, YBCO coated
conductors and melt-textured YBCO bulk material,
where the properties could be further improved.
Some research activities on the field of applied
superconductivity are presented in more detail
below:
PIT tapes
BSCCO-tapes: In our institute BSCCO-PIT-tapes
have been under investigation in cooperation with
different German companies for many years. For
improving the application possibilities of
(Bi,Pb) 2 Sr 2Ca 2Cu 3O x /Ag-multifilamentary tapes in
cables, transformers or motors/generators it is
necessary to increase the overall critical current

density and to develop tapes with low AC-losses.
For each one of them the whole technological
process has to be investigated in detail. First the
densification of the filaments during mechanical
forming has to be optimised under the prevention
of shear bands. A very important technological
step is then the thermo-mechanical-treatment
(TMT), which is responsible for getting dense
filaments with a high ratio of well textured 2223
phase. Due to the large number of parameters of
the TMT-process (as for example, temperature,
oxygen partial pressure and dwell time of three
different treatment steps) the application of the
method of design of experiments (DOE) can be
very useful for improving the tape properties using
d i f f e r e n t p r e c u r s o r s . As a r e s u l t o f t h e s e
investigations J e could be enhanced to 10 12
kAcm -2 (I c = 90 120 A). Furthermore, twisted
tapes have been developed in order to reduce the
AC losses (Fig. 1). The technological investigations
are supported by basic research on in-situ phase
and texture development in the tapes.

Fig. 1: Cross-section of a twisted BSCCO/Ag-wire

MgB 2 -tapes: With mechanical alloying of elemental
magnesium and boron powders a special
preparation route is applied for the preparation of
precursor powder used in magnesium diboride
tapes with high critical current density. Processing
in highly purified argon atmosphere hinders the
contamination with oxygen and leads to grain
refinement down to several nanometers. The high
reactivity of the milled powders causes the
formation of MgB 2 at reduced temperatures. The
result is a partially reacted nanocrystalline precursor
powder with clean particle surfaces and no oxide
entry during processing.
Monofilamentary Fe- as well as Cu-clad and
multifilamentary tapes with Fe sheath have been
prepared by the PIT method using this mechanically
alloyed powder mixtures consisting of the
constituents Mg, B and MgB 2 as precursor. The
tapes can be annealed at relatively low temperatures
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of 773  873 K. Despite reduced T c values of 30 35 K, maximum critical current densities J c of 40
kA/cm 2 and 9 kA/cm 2 in external magnetic fields
of 7.5 T and 10 T, respectively, are achieved at
4.2 K (Fig. 2). These are remarkable values for an
undoped precursor. The irreversibility fields H irr
of these tapes are 9.5 T and 4.2 T at 10 K and 20
K, respectively. Investigation of the microstructure
by optical microscopy, SEM/WDX and XRD
reveals that the high J c values are mainly due to the
small grain size of the MgB 2 phase and defects, in
particular precipitates of magnesium oxide. Our
work on MgB 2 precursor powder and tapes is
included in the European HIPERMAG-project.
Key personnel: Dr. Wolfgang Häßler, Dr. Bernhard
Holzapfel, Prof. Dr. Ludwig Schultz

Mo, Ag, Y or S in nickel on the recrystallisation
cube texture quality of the tapes in order to improve
the substrate materials for useful practical
applications. Moreover, the aspects of the
deformation processing including the texture
development during cold rolling have been looked
at. It has been shown that the cube texture could
also be formed by cold drawing and annealing
instead of the usual cold rolling and annealing
process. Therefore, not only the tapes but also the
cube textured flat wires can be manufactured by
drawing and annealing.
(a)

100
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(b)

jc /kAcm
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Fig.2: Critical current density of Fe-sheathed MgB 2 tapes
vs. magnetic field at 4.2 and 20K

Coated conductors
The work on YBCO coated conductors at the IFW
is concentrated on the RABiTS approach where a
highly biaxially textured metal tape, obtained by
heavy cold rolling and recrystallization, is used as a
template for the epitaxial growth of buffer layer/
YBCO film heterostructures.
Nickel substrate development. Substantial effort has
been made during the last decade to prepare cube
textured Ni or Ni-alloy tapes in longer length.
Among them, Ni-W alloys showed a high texture
quality, improved mechanical strength and a reduced
magnetism. Furthermore, an optimised composite
RABiTS tape was developed consisting of a Ni4at%W sheath alloy and a Ni13at%Cr core material.
The tape surface proved that a strong recrystalliation
cube texture had taken place and the core material
ensured high strength and reduced magnetisation.
Today the main research interest at IFW Dresden is
focussed on the effect of specific elements like W,

Fig. 3: (a) EBSD map of a cube textured Ni-Ag tape with
meander like grain boundaries; (b) SEM picture of a cube
textured Ni-Ag tape with an elongated grain structure.

As a result of these investigations it has been
demonstrated that specific meander like grain
boundaries (Fig. 3a) can be produced by special
processing of the Ni-Ag tapes and that elongated
grains with cube orientation can be obtained (Fig.
3b). The aspect ratio of the grains in the Ni-Ag
tapes was increased from about one to about four.
Buffer layer development on SOE-NiO. Experiments
gave evidence that a NiO film prepared by surface
oxidation epitaxy (SOE) can be used as a first
buffer layer on nickel microalloyed with 0.1 wt.%
Mo, Mn or W. Recently, the SOE process was also
successfully applied to Ni-Ag and Ni-Y tapes, too.
Several buffer layer combinations were grown on
these oxidized substrates using pulsed laser
deposition (PLD) in order to test their suitability
for the preparation of high quality YBCO films. It
was shown that BaZrO 3 /SrTiO 3 , SrZrO 3/SrTiO 3

Pag. 5 SCENET NEWSLETTER No.10, September 2005
and BaZrO 3/SrRuO 3 buffers showed an almost
perfect epitaxial growth on SOE-NiO with texture
values similar to the underlying Ni-tape. YBCO
deposited by PLD on these buffer layer
combinations revealed a pure cube texture with an
in-plane FWHM of 6° to 8°. The current densities
measured inductively as well as resistively at 77 K
in zero magnetic field were in the range of 0.9 to
1.6 MA/cm 2 for all YBCO layers on the different
alloy systems (Fig. 4).

(a)

(b)

preparation of YBCO layers using the TFA-process
as well as a fluorine-free polymer approach is
investigated in order to develop an all-CSD coated
conductor architecture.
Improved pinning in REBCO: Since the main application
sector of YBCO will be in conjunction with
magnetic fields, further improvements of the
intrinsic HTSC pinning properties in films used for
CCs are required. A very promising approach to
improve J c is to use mixed (RE: Gd, Eu, Nd) films
(GEN123) instead of pure RE123 films (Fig. 5).
Such mixed RE123 films prepared by off-axis
PLD show a significantly increased critical current
density and improved irreversibility field compared
to pure RE123 films due to enhanced pinning
properties. Detailed analysis of the J c dependence
on temperature and magnetic field together with
model experiments on artificial multilayer structures
reveal that most of the responsible pinning centres
are uncorrelated as point-like defects arising from
lattice mismatch induced stress fields. Recently it
was found that also metal doping (Ir, Zr, Hf etc.)
leads to improved pinning properties of YBCO
films prepared by PLD due to the incorporation of
epitaxial perovskite nanoparticles (BaIrO 3, BaZrO 3
etc.).

(c)

Fig. 4: (a) (111) pole figure of a 2 µm thick NiO layer grown
by SOE on a Ni-0.05Ag substrate; (b) YBCO (103) pole
figure grown on the NiO sample using a BaZrO 3/SrTiO 3
buffer layer architecture; (c) resistive J c-measurement of
the YBCO layer.

All-CSD coated conductors: Chemical Solution
Deposition (CSD) both of buffer layers and YBCO
films were used to fabricate longer length of coated
conductors. Recently, a complete buffer layer
architecture was successfully prepared by dip
coating on a 5 m long Ni-5at%W tape using
La 2Zr 2 O 7 and CeO 2 as buffer materials. YBCO
films prepared on short samples using PLD revealed
the good quality of these buffers. Additionally, the

Fig. 5: Improved J c values of GEN123 compared with that
of pure Gd-123

The work on coated conductors is supported by
several European (HIPERCHEM, COCON) and
German (LOLY, Virtual Institute) projects.
Key personnel: Dr. Bernhard Holzapfel, Dr. Jörg
Eickemeyer, Dr. Ruben Hühne, Dr. Dietmar
Selbmann, Dr. Heike Schlörb, Dr. Günter Fuchs,
Prof. Dr. Ludwig Schultz
Bulk YBCO
The IFW has a long experience in the growth of
bulk single domain YBCO samples, which are
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required for different application. However, the
size of the samples, which can be achieved by the
melt crystallization processes, seems to have reached
its limitations. Therefore, an alternative has been
developed based on the IFW multi-seeded melt
growth process (MSMG), which was extended to
a batch process (Fig. 6). The key procedure consists
in controlling growth direction and joints between
the grains each initialised by a separate seed. A
further significant improvement of the intergrain J c
nearly to the value inside a domain has been achieved
when a thin layer cut from a YBCO/Ag melttextured single domain block was used as a welding
material to join the edges of YBCO single domain
materials. The process schedule is based on our
previous investigation on phase relationships in
(RE)BaCuOAg systems. Microstructure analysis
and superconducting characterization reveal that
high quality joints were obtained. Macroscopic
faults appear in the grain boundary of the as-grown
multi-seeded material. These faults are limiting the
intragrain current density to about 1 kA/cm 2. After
repairing the joint by cutting and subsequent welding
the trapped field profile indicates the high quality
of the joint and an effective transport current
density of 10 kA/cm 2 at 77 K. In this case, the
current density is limited by the residual
misorientation (overall or local) between the adjacent
regions of the originally separately grown single
grains rather than by the quality of the welding
zone. This welding technique was applied for the
first time to join two independent YBCO single
domains grown from two separate seeds in a
multi-seeded sample.

extended in one dimension. In the first approach
up to 2 wt.% CeO 2 was admixed resulting in a large
part of 211 inclusions with a size between 200 and
600 nm (conventional processing yields particles
>1µm). The second type of material has been
grown after admixing 0.5wt% IrO 2 . In this case the
211 particles were preferably pushed aside leaving
large parts of the sample free of such inclusions.
Instead nanoscaled precipitates of an Ir doped
YBa 6 Cu 3 O 10 phase were formed with diameters
between 10 and 150 nm and µm. These new
materials are an essential alternative for application
in fields larger than 3 T when the presence of
refined 211 or nanocomposites results in an increase
of j c by nearly one order of magnitude compared
with the standard YBCO up to an irreversibility
field of 8 T (Fig. 7). This fact is mainly attributed
to the increased number of particles able to promote
pinning, which is estimated to also increase j c by one
order of magnitude. In contrast, dopants like Li
and Zn cause a drastic decrease of the irreversibility
field to 4T at 77K.
Key personnel: Prof. Dr. Gernot Krabbes, Dr. Günter
Fuchs

Fig. 7: The critical current density at 77K in logarithmic
scale vs. the applied field for the new materials in
comparison with standard and Li doped YBCO bulk
samples
Fig. 6: 16 YBCO tiles (35mm x 90mm) processed in one
batch in the IFW-multiseed process.

Furthermore, bulk melt processed YBCO
superconductors have to be optimized to achieve
a high critical current density under enhanced
magnetic field. Improved flux pinning has been
achieved either by refinement of particles of the
Y 2BaCuO 5 (211) phase (which is present inherently
in the material) or by precipitation of nanoparticles

Superconductive magnetic levitation
Based on bulk-YBCO material, magnetically
levitated bearings and a demonstrator for a magnetic
railway system with superconductors in the
levitation and guidance system are developed at the
IFW Dresden in cooperation with partners from
local railway industry, public transport and
universities.
The core of the levitation system consists of a
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magnetic rail and superconducting bulks in the
vehicle or a magnetic rotor and a superconducting
stator for the radial (journal) bearing. During the
cooling process, flux lines penetrating the
superconducting body will be pinned at
nanocrystalline sites. Large supercurrents are
induced if the rotor is displaced from its initial
position. These supercurrents produce a restoring
force and are responsible for the stiffness of the
bearing, which enables them to retain a set position
in relation to the rail or thrust bearing.
.
(a)

back home independently, controlled by the on
board control-unit only and the driver.
In the last years, several radial superconductive
magnetic bearings of different size were built at the
IFW. The YBCO hollow cylinder of the largest one
has an inner diameter of 145 mm and is 90 mm
long. This cylinder was formed from 20 multiseeded YBCO plates 90 mm in length (Fig. 9). The
top side of the plates was machined by grinding
which is necessary to form the cylindrically shaped
inner part of the YBCO hollow cylinder. The large
Nd-Fe-B ring magnets used in the rotor were
assembled from curved segments. 12 such segments
are needed to form one ring magnet. With static
levitation force measurements 2733 N/mm and
1200 N/mm were obtained for the axial and radial
stiffness, respectively.
Key personnel: Prof. Dr. Ludwig Schultz, Dr. Oliver
de Haas, Prof. Dr. Gernot Krabbes, Dr. Günter
Fuchs

(b)

(a)

Fig.8: SupraTrans project: (a) Flux pinning in a
superconducting sample above permanentmagnetic
guideway. (b) the SupraTrans vehicle at the InnoTrans
fair, Berlin, September 2004

The SupraTrans project (www.supratrans.de) is
intended to find out whether superconductive
levitation is suitable as a suspension and guidance
system and to investigate the conditions for its use
in transport systems. A demonstrator serves as the
experimental module for the system components,
namely the guideway, drive unit, vehicle, energy
transmission and control and safety systems (Fig.
8). The vehicle runs on a 7 m long guideway with
a gauge of the track of 575 mm and a linear drive
placed centred between the two rails. 40
superconducting YBCO bulks (90 x 35 x 15 mm)
are mounted in four cryostats carrying the vehicle
and a payload of up to 350 kg or 4 people
respectively. The vehicle runs with an acceleration
of up to 0.5 m/s 2 towards a given position and

(b)

Fig. 9: Magnetic bearing: (a) YBCO hollow cylinder for the
trust bearing, (b) NdFeB ring magnets mounted in an iron
yoke

evico GmbH
evico is a new member of the SCENET node at
Dresden. It was founded as a spin-off company by
the IFW-Dresden in February 2004. Its main activity
is the fabrication of cube textured substrate tapes
for YBCO coated conductors. Currently up to 100
m long and 10 mm wide Ni5%W-tapes are
manufactured with the highest texture and surface
quality available in Europe, using the well established
and patented technology developed atthe IFW
Dresden. Typical values can be specified with a
misorientation angle < 8° FWHM and surface
roughness < 5 nm.
Also maglev model railways for classroom
experiments and eye-catching product displays are
available from evico.
Link: www.evico.cc
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T HE G ENEVA N ODE
Introduction
Research in the field of superconductivity has a
long tradition at the University of Geneva, the first
experiments going back to 1960. Several research
groups have developed a wide spectrum of
activities related to Materials Science and
Fundamental Physics of solid materials with strong
electronic correlations. The fundamental studies
on superconductors are undertaken at the
Département de Physique de la Matière Condensée
(DPMC), while material developments for
Superconducting Applications are performed at
the Applied Physics Group (GAP). The groups of
the Geneva node participate to projects funded
either by the Swiss National Research Foundation
(SNRF), the Swiss Commission of Innovation and
Technology (CTI) or the European Community.
Cooperative research projects have been realised
with Swiss utility companies, such as Bruker
BioSpin, ABB or Swissmetal, with several sources
of funding. Since 2001, Geneva is the Leading
House of an extended project of the Swiss National
Centres of Competence in Research (NCCR):
Materials with Novel Electronic Properties, or
MaNEP. This network includes 18 academic
groups and various industries. The first 4-year
period has been terminated in June 2005, and a
second 4-year period started on the 1 st of July,
2005. Most of the results obtained at DPMC and
at GAP have beneficiated from the input of the
MaNEP project.
Research groups
The group of crystal growth
The kinetics of phase formation for promising
superconducting compounds is studied, in view of
industrial applications, but also for fundamental
physical investigations. High quality single crystals
are grown for the various low temperature physics
groups. Single crystals with sizes up to 8 mm of
several Bi based HTSC compounds have been
grown in an image furnace by means of a newly
developed Vapour Assisted Traveling Solvent
Floating Zone technique (VA-TSFZ). For the first
time, it was possible to grow large Pb doped
crystals of the formula (Bi 1-x Pb x ) 2 Sr 2 Ca 2Cu 3O 10-y (x
= 0 and 0.2), by an active compensation of the Pb
losses occurring at high temperature. This activity is
combined to single crystal X ray diffraction for the
refinement of new crystal structures. Both magnetic

and transport measurements are performed for
studying the superconducting properties of these
crystals.

S i n g l e c r y s t a l s o f B i 2 Sr 2 C a 2 C u 3 O 10-y ( l e f t ) a n d
(Bi 0.7Pb 0.3) 2Sr 2Ca 2Cu 3O 10-y (right, nominal composition)

Key members of the group: Prof. René Flükiger, Dr. Enrico
Giannini, Dr. Francesco Banfi, Mr. Alexandre Piriou
The specific heat group
The critical nature of the phase transitions, the
melting of the vortex lattice and the effect of
doping are studied by means of specific heat
measurements. This method allowed to extract
information
about
the
symmetry
of
superconducting order parameters and to study
critical currents from isothermal magnetocaloric
measurements, where dQ/dH is measured at
constant T instead of dQ/dT. The specific heat can
be considered as a thermal spectroscopy, where
the advantage of being a bulk probe is balancing
the limited energy resolution. It is a complement to
modern surface-sensitive experiments, giving
evidence for the double-gap structure of the 39 K
superconductor MgB 2 , and characterizing lowenergy phonon modes in other superconducting
borides. The Geneva group maintains facilities in
high resolution (0.01%), high sensitivity (< 1mg),
high field (>16 Tesla) and high pressure (>10 GPa)
specific heat experiments.

Phase diagram of the 95 K-superconductor
NdBa 2Cu 3O 7 in the H-T plane established on the
basis of specific-heat, magnetocaloric and
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magnetization data, showing the melting line of the
vortex lattice (T m ) and the irreversibility line (T irr ).
The color-scale contour plot represents the critical
current density extracted from the magnetocaloric
hysteresis. The gray-scale contour plot represents
the electronic specific heat, showing where and
how the condensation energy vanishes.
Key members: Prof. Alain Junod, Dr. Rolf Lortz, Dr.
Yuxing Wang
The group of optical spectroscopy
Ultra sensitive optical probes with unprecedented
accuracy have been developed for measuring the
temperature and frequency dependent constants of
materials at low temperatures. The real and
imaginary optical conductivity of a superconductor
are collected in the form of a huge matrix (300
temperatures×5000 frequencies). The availability
of optical data on a very large temperaturefrequency range allows addressing in detail the
frequency/temperature scaling relations expected
in the quantum critical regime. This allows
determining the changes of optical constants when
the samples become superconducting. The low
frequency spectral weight is related to the kinetic
energy of the charge carriers, a quantity which
cannot be measured with any other experimental
technique. It was found that superconductivity of
underdoped cuprates is characterized by a lowering
of the ab - plane kinetic energy saving relative to the
normal state. This is opposite to the prediction of
the standard theory of superconductivity by
Bardeen Cooper and Schrieffer.

Spectral weight change of the 3-layer Bi2223 cuprate
superconductor in the temperature-frequency plane.

For all frequencies the transition to the
superconducting state is visible as a somewhat

broadened kink in the temperature dependence at
T c =111 K. In order to expand the vertical range
for high frequencies, the spectral weight change
−ω

∫ {σ (ω ’, 7 ) − σ (ω ’,250 . )}Gω ’ has been multiplied

−ω

with a factor ω in this plot .
Key members: Prof. D. van der Marel, Dr. A. B. Kuzmenko,
F. Carbone, Dr. P. Armitage, Dr. J. Teyssier, V.
Guritanu, E. van Heumen
The group of thin films and heterostructures
Our research focalises on the study of the growth
and electronic properties of films and
heterostructures based on oxides with similar
structures but diverse electronic properties. In
particular, we study epitaxial ferroelectric films
and artificial superlattices based on dielectric and
ferroelectric materials. Another part of our interest
is in field effect and ferroelectric field effect studies
of strongly correlated electron systems such as high
T c superconductors.
In the area of field effect in superconductors, we
try realizing electronic structures controlled by the
polarization state of a ferroelectric. As in a classical
field effect transistor, the idea is to use an electric
field to modulate the material properties. The
originality here is to use as an electric field source
the non-volatile ferroelectric polarization. One of
the fascinating challenges is that most of the
correlated electron systems are very sensitive to
numerous parameters including the carrier density
(which can be modulated by the field effect). As
shown on the Figure below, depending on the
carrier density, these materials can be insulating,
conducting or superconducting. Field effect in

Behavior of different materials as a function of their 2D sheet
carrier density. As can be seen, for instance for the high T c
superconductors, the material can be, depending on its carrier
density, insulating, metallic, or superconducting.
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correlated oxide systems thus opens many
interesting opportunities from the fundamental
and applied point of view.In the area of
ferroelectrics, one tries on one hand developing a
fundamental understanding of these materials at
nanoscale and, on the other hand, to use the recent
developments in oxide thin film technology to
develop novel materials with tailored properties.
The main research line is to combine atomic force
microscopy studies and high quality atomically
smooth ferroelectric films to probe properties at
nanoscale. Another challenge is to transfer the
oxide epitaxial thin film technology to silicon.
High pressure measurements
High pressures are used to tune the electronic
properties of correlated electron systems, in
particular close to phase transitions. High pressure
experiments are performed on heavy fermion
systems and new superconductors such as iron and
other correlated electron systems.

Schematic P-T phase diagram for CeCu 2(Si/Ge) 2
showing the two critical pressures P c and P v . At P c ,
where the antiferromagnetic ordering temperature
T N ® 0, superconductivity in region SC I is mediated
by antiferromagnetic spin fluctuations; around P v ,
in the region SC II, valence fluctuations provide the
pairing mechanism and the resistivity is linear in T.
The temperatures T 1 max, and T 2max of resistivity
maxima merge at a pressure coinciding with P v .
Key members: Prof. J.-M. Triscone, Dr. Didier Jaccard,
Dr. P. Pedrazzini, A.-S. Ruetschi.
The group of thin films for basic research and
power applications
The growth of high quality thin films is performed
with two aims: 1) basic study of the properties of
superconducting materials and 2) pre-industrial

application to fault current limiters (FCL).
Laser-ablation, co-evaporation and sputtering are
used to grow the thin-films. Strain effects in LSCO
are investigated to study changes of T c induced by
epitaxial strain. Hall effect measurements were
performed on these films and STM studies are
progressing. Tri-layers films of YBCO/PrBCO/
YBCO were also grown to investigate proximity
effects
in
superconductor/insulator
heterostructures. Low-energy mSR measurements
are ongoing to map the magnetic field distribution
across the films.
The pre-industrial research on superconducting
FCL focus on the use of YBCO thin films deposited
on CeO. A meander with particular constrictions is
created by photo-lithography on the thin film and
covered by an Au film for protection. Several FCL
of 5 kW with this particular design were produced.
The benefits of this new design rely on the behaviour
of the FCL during AC short circuits. Short recovery
times (700 ms) to the FCL to switch back to the
superconducting state were measured and the
performances of two wafers connected in parallel
were tested and found satisfactory.

Key members: Prof. Ø. Fischer, Dr. M. Decroux, Dr. L.
Antognazza, Dr. R. Koller
The group of scanning tunneling microscopy
and spectroscopy
Scanning tunneling microscopy (STM) and
spectroscopy (STS) are used to investigate various
classes of materials, mainly ferroelectrics,
manganites and superconductors.
The group has at his disposal 9 STM/STS apparatus
allowing to carry out measurements over a wide
range of conditions: temperatures down to 125
mK, magnetic fields up to 14 T, UHV, in-situ thinfilm deposition, cleaving at low-temperature under
UHV, in-situ nanolithography.
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Except for cryostats and superconducting coils,
most of the components of the STM/STS are
home-designed and constructed. This includes STM
probes, regulation electronics and software to
operate the spectrometers. This strategy, in addition
to reduce the cost of equipment, allows one to
sharply comply to the precise needs and to adapt to
the ongoing research-generated evolution. For
example, a 2D nanopositioning device was recently
developed. This very compact UHV compatible
tool is driven inertially allowing to scan a 18 mm 2
area, position the STM tip with sub-micron
precision.

2D nanopositioning device for scanning tunneling microscopy,
showing the capacitive sensors (green) allowing to track the X and
Y positions and the quartz rails (blue) guiding the inertial
movements.

As far as superconductors are concerned, the main
focus is on high-Tc cuprates. Chevrel phases are
also investigated and projects are underway to
study low-dimensional systems, in collaboration
with the group of theoretical physics. Samples are
obtained either from our thin film group or from
our group of crystal growth, by Swiss members of
the national MaNEP research network or from
collaborative efforts with research laboratories
abroad.

(a) Conductance map of the core-state in a vortex core at
V=6meV, H=6T, T=1.8K. (b) Fourier Transform of the real
space map taken at V=+9.6mV evidencing peaks (q 1)
corresponding to a four-fold pattern with period 4.3a 0.

Imaging vortex cores states in Bi-2223 is one of the
most recent detailed study. The spatial modulation

of the local density of states was observed. Vortexcore states were identified at energies of 6 meV.
Asquare pattern in the conductance map of the
core states. It was shown that the amplitude of the
vortex core-states reflects directly the four-fold
modulation observed in the vortex core.
Key members: Prof. Ø. Fischer, Dr. I. Maggio-Aprile,
Dr. O. Kuffer, Dr. C. Dubois, Dr. Y. Fasano.
The Group of Condensed Matter Theory
Theory of condensed matter is studied in connection
with various experimental groups. Research subjects
are the study of strongly correlated electronic
systems, ab initio calculations, disordered elastic
systems and quantum magnetism, but also
superconductivity in low dimensional systems and
ab initio calculations on high T c superconductors.
The organic salts (TMTSF) 2 X and (TMTTF) 2 X are
extremely anisotropic conductors with a quarterfilled conduction band, which exhibit at low
temperatures upper critical fields in excess of the
Pauli-Clogston paramagnetic limit, thus constituting
an indication of possible triplet-pairing
superconducting phases. A microscopic calculation
of tunneling in superconducting junctions based on
a non-equilibrium Green function formalism was
performed. to incorporate the case of spin-triplet
pairing. The effect of finite temperatures and
magnetic fields is studied, showing that distinctive
features are present in the I-V curves of different
kinds of junctions; in particular when the Zeeman
effect of a magnetic field is taken into account. The
observation of such features would constitute a
sensitive experiment that permits to identify the
type of pairing.

Different sets of I-V characteristics for point contact junctions.
Red curve is an S-S junction. The structure below the gap is due to
the Andreev reflections. The blue and green curves are for an S-T
junction, with and without magnetic field respectively. In the insert
is a finite temperature curve for a S-S with two different gaps.
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Calculations of phonon and spin waves of large
wave lengths have been performed for La and Hg
based high T c oxides. The results indicate that the
coupling is larger for larger wave lengths,
corresponding to less doping. But the amplitude of
l sf , is too low when using LDSA, and a bit lower
for the La than in the Hg-based case. By doing
calculations with non-optimal choice of linearization
energies, it is possible to obtain near AFM order
for the undoped La based copper oxide (as shown
previously for the Hg based case), and enhanced l sf
for the doped cases, and this is still within LDSA.
Corrections of LDSA have been attempted, where
exchange and correlation potential depends on
kinetic energy and non-locality. This leads to
stronger antiferromagnetic fluctuations, as in the
calculations with modified linearization, but the
convergence is not sufficient for quantitative results
of l sf.
Key members: T. Giamarchi, T. Jarlborg, C. Bolech
The Group of Applied Superconductivity
The main interest is centred on the development of
improved superconducting Nb 3 Sn wires and tapes
for NMR magnets operating in the persistent mode
at fields exceeding 21 T. Other conductors, e.g.
Bi,Pb(2223) and MgB 2 are also studied in view of
laboratory magnets. Required are enhanced critical
current density values, as well as a high stability
against thermal and mechanical constraints at the
operational fields. A particular device, the Modified
Walters Spring (WASP), has been developed for
measuring the effect of uniaxial tensile strain on the
critical current density of long industrial
superconducting wires and tapes, at currents up to
1000 A and fields up to 21 T, in an actively shielded
laboratory magnet produced by Bruker BioSpin.
This device allows measurements of round wires
(Ø 1 mm) and tapes (4 mm width), the criterion
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Modified Walters Spiral and variation of critical current with
strain in a superconducting Nb 3Sn wire at various magnetic fields

being as low as 0.01 mV/cm, the materials studied
being Nb 3Sn, Nb 3Al, Bi,Pb(2223), Bi(2212) and
YBaCuO coated conductors.
Low temperature specific heat measurements of
superconducting wires up to 21 T are performed
for determining both the T c and B c2 distribution
inside the filaments of prototype as well as for
industrial conductors. The optimization of
superconducting wires and tapes comprises the
study of grain growth characteristics under various
conditions, by means of DTA and
thermogravimetry, X-ray diffraction and TEM
investigations.
Key members: Prof. R. Flükiger, Dr. B. Seeber, Dr. V.
Abächerli, D. Uglietti, P. Lezza, R. Modoux, A. Ferreira.
Continued from p.1

STEERING C OMMITTEE M EETING
R EPORT
3-4 J UNE , VERONA , I TALY
Since the network had a late start the Steering
Committee took into consideration the possibility
to apply for a short prolongation which would
allow the network to organize a fourth school with
the remaining funds. The SCENETs schools have
been a great success and it would be very
appropriate to end SCENET with a school. The
possible amendment will be discussed with the
Scientific Officer, Patrice Millet, during the month
of October.
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Continued from p.2

such as the filament microstructure and
homogeneity, the filament number, the conductor
design and the treatment. A completely open
question is how to take advantage of the textured
MgB 2 in a wire or tape composite and how to
achieve in films the record values of the upper
critical field greater than 50 T.
W. Haessler (IFW Dresden) showed that the particle
size, purity and treatment of the precursor, as
milling and mechanical alloying, can improve the
filament quality significantly.
P. Kovà (SAS Bratislava) reported on the filament
sheath reactions for in-situ and ex-situ preparation
routes and W. Pachla (PAS Warszawa) showed the
successful results of the applied hydrostatic
extrusion.
M. Eisterer (ATI Vienna) deduced from the
observed B c2 increase upon neutron irradiation of
MgB 2 bulk samples and wires, that the upper
critical field is the limiting factor and not the
pinning.
G. Grasso (Columbus Genova) presented the actual
performance of a longer-than-400-m Cu-stabilized
14-filament wire, produced for an MRI coil with a
field of 0.5 T. He analyzed the cost aspects of
actually-produced conductors whose cost is about
0.7 - 1  per meter conductor. A realistic target for
the near future is 10 /kAm at 20 K and 1 T field,
which is at least 10 times cheaper than the cost of
a BSCCO(2223) conductor used under the same
conditions.
A. Laurenti (Ansaldo) presented an MgB 2 MRI coil
project with a targeted field of 0.5 T. A distinct
market for an open MRI cryocooler-operated coil
was sketched with an improved field, a reliable
conductor and a coil fabrication technique.
A similar project for an MgB 2 -MRI coil with
targeted 1 T field (National Institute of Health)
carried out by the MIT-OSU-Hypertech consortium
was reported by M. Sumption (Ohio State
University, USA). He gave an overview on a number
of projects that have started in the USA. Goals of
other projects are motors/generators (NASA),
transformers (Navy), ADR coolers (NASA), MHD
propulsion magnets (Navy) and high energy physics
magnets (DOE). For the motor application the
first pancake coils were already demonstrated and
19-36 filamentary Cu-stabilized MgB 2 wires of

lengths greater than 100 m were developed
(Hypertech).
V. Hussennether replacing M. Leghissa (Siemens)
reviewed numerous projects on motors and
generators, world wide and in particular those of
Siemens, utilizing HTS BSCCO-2223 tapes. The
replacement of BSCCO by MgB 2 wires would
require not only a significantly improved transport
current level but also a much lower conductor cost
than 10 /kAm at 20 K and 2 T. In addition, since
conductors for higher operating currents are
requested, the option of a liquid H 2 -cooling system
might have to be accepted by the costumers and
the public.
Levitation bearings of MgB 2 bulk operating up to
30 K were presented by G. Giunchi (Edison Milano)
as an option for 20-30 K operated rotating
machinery.
S.I. Schlachter (FZK) reported on the first
application of MgB 2 wires in a NASA/ISAS satellite
and the excellent prospect of applications in space.
MgB 2 is a light material and provides good
conditions for cooling at the boundary conditions.
Applications of primary interest are ADR cooling
magnets, radiation shielding magnets and magnets
for MHD drives. Other technical applications of
MgB 2 are for liquid-level probes of liquid H 2 in
space and in combination with the fuel-cell
technology on earth.
L. Martini (CESI Segrate) presented a 200 kVA
fault current limiter challenge based on the use of
MgB 2 coils. He showed that the limitation
mechanism works well with such conductors He
also demonstrated that the BSCCO tapes,
considered for the same purpose, cannot compete
with MgB 2. The FCLs are of increasing interest for
grid protection at different voltage levels.
P. Tixador (CNRS Grenoble) compared the design
of a transformer made by the second generation
YBCO coated conductor with that of a device
made by MgB 2 wires. In this scenario, MgB 2 has by
far the lowest investment cost and a much lower
weight but much higher cooling cost. If in the
future the AC losses can be significantly lowered
for the MgB 2 conductors (which is not expected to
happen for the 2G conductors), only the cryocooler
cost will be the remaining bottleneck.
The situation for the cryocooler was outlined by F.
Dioguardi (Stirling Eindhoven) claimed the

Pag. 14 SCENET NEWSLETTER No.10, September 2005
possibility to reduce the cost of the cryocoolers
dramatically if a mass production is achieved. The
request for such units must come from the HTS
community. Approximately 2-3 years of R&D is
expected to improve and optimize the cooler design
and performance.
Summarising the outcome of the workshop one
can state that MgB 2 is still in a very early stage of
development and needs more time (years ?) to
meet the requirements for technically-optimised
conductors. With the wish that this improvement

becomes a reality, a number of applications as MRI
magnets, rotating machinery, transformer and FCL
will have a real chance to become economically
interesting products. A high interest for space
applications for which MgB 2 meets favourably the
boundary conditions has arisen. Under these auspices
the hope remains that the speed of improving the
conductor performance of this new superconductor
can keep up the interest of industry, users and
funding institutions.
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P ROFESSOR JAN E VETTS

IN MEMORIAM

Superconductor Science Technology 18, No. 11 (November 2005)
It is with great sadness that we report the death of Jan Evetts, who lost his
second battle with cancer on 18 August 2005. In 1988 he was appointed
Founding Editor of this journal where his leadership created the foundation
upon which its success rests today. He made an outstanding series of
contributions to the science of superconductivity and to the understanding of
superconducting materials, and was an indefatigable champion of the
development of applications of superconductivity. The loss to the scientific
community is incalculable, as is attested by the many communications received
from colleagues throughout the world.
Professor Jan Edgar Evetts (1939–2005)
Jan was born on 31 March 1939, and attended the
Dragon School in Oxford, and later Haileybury. He
was awarded an exhibition to read Natural Sciences
at Pembroke College, Cambridge in 1958 and took
his BA degree in 1961. He then undertook a Certificate
of Postgraduate Study in Physics under the supervision
of Professor Neville Mott. He was the first student to
undertake this newly-instituted course; the title of his
thesis was ‘The Resistance of Transition Metals’.
In 1962 he joined David Dew-Hughes’ embryonic superconducting materials
research group, along with Archie Campbell and Anant Narlikar.
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R ESEARCH IN THE F IELD O F SUPERCONDUCTIVITY
IN B ELGIUM .
Introduction
Before the discovery of high T c superconductors (HTS), a research activity on
low T c wires and fundamental aspects of superconductivity was developed at
VITO, the Flemish Institute for Technological Development and at the Physics
Department of the University of Leuven under Professors Gerlach, Van
Gerven and Bruynseraede. After the revolution of the high T c superconductors,
the Belgian government started a National Impulse Programme in HTSrelated research in which most universities and research centres were involved.
The programme was funded by the Belgian Science Policy Department and
ran for four years (1988-1991). Apart from its scientific output, the Impulse
Programme resulted in the establishment of ties between hitherto separate
groups. These ties can be traced to this day. Several task forces were
Continued p.3
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P ROFESSOR J AN EVETTS

IN MEMORIAM

In fact it was Jan’s enthusiasm for the proposed
course of research that helped convince David that
he should follow Professor Alan Cottrell’s suggestion
to apply metallurgical methodology to the study of
the factors that controlled critical current density in
the type II superconductors that were then under
development for applications in magnets. Competing
theories for the critical current density at that time
were fine filaments or ‘Mendelssohn Sponge’ versus
the pinning of Abrikosov quantized vortices. The
results of the group’s work, to which Jan made a
major contribution, came down heavily in favour of
the latter theory. Jan’s outstanding characteristic was
his meticulous and painstaking approach to every
piece of work that he tackled. His attention to detail,
and his ability to design elegant experiments, was
unique. He was awarded a PhD for his thesis ‘The
Magnetisation of Superconducting Lead Alloys’.
The work on flux pinning culminated in the
publication of ‘Critical Currents in Superconductors’,
a research monograph (co-authored with Archie
Campbell) that rapidly became the standard reference
work in the field. It has recently been reprinted in the
Advances in Physics ‘Classic Articles’ series as the 9th
most cited article in the journal’s history (2001 Adv.
Phys. 50 1249–449).
Jan was appointed to a research fellowship at
Pembroke College and to a Science Research Council
Research Fellowship in the Department of Metallurgy
in 1965. After David Dew-Hughes left Cambridge,
Jan inherited the superconducting materials research
group and was appointed University Demonstrator
in Metallurgy and a full Fellow in Pembroke College
in 1966. He progressed steadily through the various
levels of academic rank, finally being appointed
Professor of Device Materials in 1998. Employing
an astonishing combination of administrative skill,
long term planning, manipulation of the University
system and high quality research at the top
international level, Jan built up the largest
superconductivity group in the UK, comprising
some 40 members. Five of his group obtained
permanent positions in the Metallurgy Department,
and there are many scientists all over the world, as
well as many in Cambridge, who owe their careers
to him.
Jan served on many UK and European Committees,
and in the organization of several international
conferences. The major event of the 1980s was
undoubtedly the discovery of high temperature
superconductivity. Jan’s group was well placed to
move very rapidly into this area and the paper

submitted to Nature in March 1987 was the first in
the literature to report the deposition of a thin
ceramic film with a 90 K superconducting transition
temperature. During 1987 Jan helped co-ordinate
the successful Cambridge University application to
the EPSRC for an IRC in Superconductivity and he
became Co-Director in charge of both the processing
and the thin film and device research areas. During
this very fruitful period of research a large number
of basic and applied discoveries were made and
some two dozen patents were filed. A novel
processing method for producing textured ceramic
superconductors has been successfully transferred
to industry.
Jan’s work on superconductivity was always paralleled
by research on magnetic materials; the cross
fertilization between disciplines has been very fruitful
and led to him editing Pergamon’s ‘Concise
Encyclopedia of Magnetic and Superconducting
Materials’ in 1992. This work has been a major
success with a world-wide readership.
In spite of his heavy administrative responsibilities
he was always most happy when discussing the
details of new research. The papers that came from
his group included his name, not because he was the
leader, but because in most cases the original ideas
and much of the detail came from him.
In his most fundamental paper he showed how
Maxwell’s equations should be adapted to describe
magnetic fields in superconductors. This prompted
a reply from Brian Josephson, and these two papers
were the first to put Maxwell’s equations in
superconductors on a firm basis. Jan’s very elegant
and physical treatment in terms of the energy of
vortices was the only one to be applicable to hysteretic
superconductors. Later his work became more
materials-based and expanded into areas beyond
superconductivity, such as magnetism. His group
built up an enormous expertise in the production of
thin films, which allowed them to do very elegant
experiments as well as develop important practical
technologies.
A topic from his graduate days, to which he would
return from time to time, was that of force free
configurations of flux lines and their breakdown as
vortices cross each other. He was recently awarded,
in collaboration with Mark Blamire, an EPSRC grant
to return to this work and was looking forward to
doing some fundamental research. It would be a
fitting memorial if this work produces the answer to
a forty-year-old problem.
He leaves a great gap and will be missed by the entire
superconductivity community.
David Dew-Hughes, Archie Campbell and Bartek Glowacki
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recognized , such as one in chemistry, one in
characterization and one in the theoretical aspects.
In the early days, fundamental studies of properties
of bulk materials were at the forefront. It is only
later that the thin films and applications became the
preponderant concern. After the four-year Impulse
Programme not all the groups continued this line
of research, although a few groups managed to
attract European or competitive national funding,
while some moved into other or related fields such
as the giant magneto -resistance, string theory and
piezoelectric materials. Today, a relatively small
number of dedicated research groups remains in
the field of superconductivity, but they maintain a
vigorous research in chemistry, thin films as well as
fundamental properties. It is with their help that the
outline reported below has been put together.
The Group of Louvain-la-Neuve (Université
Catholique de Louvain-la-Neuve)
Our research focuses on the manufacturing and
study of the transport and magnetic properties of
superconducting nanowires (such as Pb or Sn) and
of hetero-structured (Pb-Cu, Pb-Sn, etc.) nanowires.
It also focuses on the study of the effects of electric
fields on the superconducting state, especially for
nanoscopic superconductors.
These nanowires are grown by electrodeposition
using nanoporous templates (track-etched polymer
membranes, alumina …).

only a few times the magnetic penetration length
were measured using a SQUID magnetometer.
Samples consist of billions of quasi-identical aligned
nanowires kept inside the template and parallel to
the magnetic field. Experimental results were
analysed using numerical simulations based on the
Landau-Ginzburg (LG) model. Only a single vortex
(or giant vortex) per nanowire can penetrate well
below T c.
Electrical transport measurements are also
performed on single nanowires having a diameter
smaller than the coherence length. In this onedimensional limit, the formation of phase-slip
centers is studied in the current-driven and voltagedriven regimes, displaying complementary
behaviour whose specifications still deserve to be
thoroughly understood. Comparison with the
TDLG simulations is also performed in
collaboration with the group of Prof. F. Peeters of
the University of Antwerp.
Finally, a separate study, prompted by unexpected
experimental results obtained with nanoscopic
superconductors subjected to crossed, electric and
magnetic fields has been developed to better
understand the effects of electric fields on ordinary
LT c superconductors such as Aluminium. A detailed
relativistic covariant extension of the s-wave BCS
theory has been worked out, leading, among other
results, to a microscopic understanding of the
behaviour of LT c superconductors submitted to
electric fields.
Key personnel: Dr. S. Michotte, Prof. Dr. L. Piraux,
Prof. Dr. J. Govaerts, Dr. G. Stenuit, Dr. D. Bertrand,
Dr. S. Matefi-Tempfli, F. de Menten de Horne
For more information please refer to
Prof. L. Piraux
Université Catholique de Louvain, Laboratoire
PCPM, Place Croix du Sud, 1
B-1348 Louvain-la-Neuve, Belgium
Fax : 3210473452
Tel : 3210473566
The group of Solid State Chemistry and Ceramic
Superconductors at the University of Ghent
The group was set up in 1987 to elucidate the role

SEM micrograph of Pb nanowires after dissolution of the
hosting membrane
Magnetic flux penetration and screening as well as
vortex penetration in nanowires having a diameter

of multivalent Cu-atoms in HTS by X-ray
photoemission spectroscopy and to improve the
chemical synthesis of these and related materials.
Over the years many aspects of the research in
HTSC materials were studied resulting in over 70
publications in refereed journals. Major results
were obtained in the following fields.
A reliable chemical method for the determination
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of the oxygen content was developed. Very precise
iodometric titrations and thermogravimetric
determination in a reducing atmosphere (1% H2 in
Ar) was developed and applied to a wide range of
compositions encompassing YBCO and BSCCO
bulk material. The well known two-step dependency
of T c vs. oxygen content in YBCO proved to be
slightly more complex in the case of the Bi-analogues.
Subsequently, efficient synthetic procedures were
developed for the preparation of high-quality
superconducting ceramics in large quantities, in
view of future technological applications. Thus, a
spray drying method was pioneered at Ghent,
yielding batches of up to 500g using first a homebuilt and later a commercial laboratory spray dryer.
Such methods represent a great improvement over
some other chemical methods because the ionic
composition of the liquid precursor is integrally
and rapidly carried over without any loss of material
and change of the metal relative proportions.
Relatively large quantities of highly reproducible
compositions can be rapidly obtained. The required
parameters were transferred to industrial spray
dryers in the framework of a BRITE-EURAM
project where cylindrical magnetron targets, carrying
more than one kg of superconducting powder,
were prepared by acetylene flame spraying on
suitably prepared steel cylinders. This technology
was patented and is now regularly used in the
fabrication of high power rotatable magnetrons
for the deposition of HTS thin films on flexible
substrates. At the same time, studies were also
undertaken to develop superconducting
composites. To this end, composites with Ag, bulk
and wires as well as with ceramics (MgO) and
polymers (PE) were prepared for Bisuperconductors. This yielded much improved
mechanical properties but poorer superconducting
ones.
The experience gained in the thin film research
allowed the group to propose a totally new concept
in electroceramic deposition such as sol-gel dip
coating. By the year 2000 the importance of textured
and flexible substrates had grown up to a point that
cheap, large-scale deposition techniques of biaxially
textured coating of buffers and superconducting
layers were required. These requirements have been
fully met by dip coating 10-50 nm CeO2 layers from
aqueous nitrate solutions containing citric acid as a
complexing aid. The same procedure has been now
successfully introduced in the deposition of NBCO
and YBCO coatings with thicknesses of 450µm on
30µm textured and buffered Ni-W alloy with in
plane orientation angles well below the 4° limit.

The group now focuses on the following aspects:
- elucidation of the fundamental factors affecting
sol-gel precursors for electroceramic applications;
- production of nanocomposite negative thermal
expansion ceramics;
- dip coating deposition of new families of buffer
layers (SrTiO 3, Ba ZrO 3, La Al 2O 4 and others).
The group is funded by several industries as well as
by national and European agencies. It comprises
two professors, four PhD-students, one technician
and several Master students.
For more information please refer to
http://www.we06.ugent.be/vastestof.htm or
Prof. Dr. Serge Hoste
Department of Inorganic and Physical Chemistry
Faculty of sciences, Krijgslaan 281 (S-3), 9000
Gent, Belgium
Telephone: 32/9.264.44.41, Fax: ++32/
9.264.49.83
E-mail : Serge.Hoste@UGent.be
Prof. Dr. Isabel Vandriessche,
Tel: +32/9.264.44.33,
E-mail : Isabel.Vandriessche@UGent.be
EMAT laboratory of the University of Antwerp
The transmission electron microscopy played a
very important role for determining the structure
of both bulk and thin-film materials.
A number of new bulk materials were synthesized
and characterized with the aim of finding improved
superconductors,
and
the
structuresuperconductivity relation (or the absence of
superconductivity) was each time investigated in
detail. Nd 2CuO 3.5, a derivative of Nd 2CuO 4 with
anion-deficient (CuO 1.5X0.5) layers, was fluorinated
with XeF 2 at different temperatures. Only the
samples fluorinated at 200-300 °C exhibit
superconductivity with critical temperatures of 611 K. RBa 2Cu 3O 6.12 (R = Dy, Ho, Tm) phases, Bi2201, LaHo 0.75 Sr 0.25 CuO 3.9 and La 2CuO 4 were also
fluorinated. The latter two showed drastic structural
rearrangements depending on the fluorination
temperature, and in the case of the Bi-2201
fluorination eliminated the modulation. It was
determined that the fluorination occurred by the
anion-exchange mechanism, which did not allow
the copper to acquire the oxidation number
necessary for superconductivity.
The complete disappearance of the structural
modulation was also observed in heavily leaddoped
B i 2 Sr 2C a C u 2 O 8+d
crystals.
The
superconducting properties of this modulationfree phase were compared to those of undoped
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crystals and allowed us to assess the role of the
alpha/beta interfaces as effective pinning centers.
It was shown that YSr 2Cu 3O 6+x and YBa 2Cu 3O 6+x
are not isostructural after all and that the much
lower T c of YSCO with respect to that of YBCO
has to be ascribed to the different structural
arrangement of the reservoir blocks. EuNb 2S 5 was
prepared and exhibits a superconducting transition
at 3 K. The layered bismuthates, (Ba,K) 2BiO 4 and
(Ba,K) 3Bi 2 O 7, w e r e s y n t h e s i z e d , b u t n o
superconducting transition is observed in either
phases due to buckling. A new magnesium rhodium
boride Mg 1-xRhB was prepared. The material is
weakly diamagnetic and reveals metallic electrical
conductivity.

For more information refer to:
Prof. dr. G. Van Tendeloo
Staf.vantendeloo@ua.ac.be
EMAT: Electron Microscopy for Materials Science
EMAT, University of Antwerp, Groenenborgerlaan
171, B-2020 Antwerp, Belgium
tel.: 32-3-2653262, fax: 32-3-32653257
Nanoscale Superconductivity and Magnetism
Group at the Katholieke Universiteit-Leuven
Vortex Matter in Nanostructured Superconductors
and Superconductor/Ferromagnet Hybrids(*)

We studied the vortex d.c. transport induced by an
a.c. current in an Al film with a nanoengineered
array of two different size antidots placed close to
Our research is also focused on the structure and each other. The vortex response to the a.c. current
properties of thin films.
In ultra-thin is investigated by detailed measurements of the
superconducting DyBa 2Cu 3O 7-x films, deposited voltage output as a function of the a.c. current
by PLD, the stacking at the interface gave the amplitude, magnetic field and temperature. These
formation of antiphase boundaries that influence measurements revealed pronounced voltage
negatively the film superconducting properties rectification effects which are characterized by two
because of the disconnection of the CuO 2 planes. critical depinning forces of the asymmetric potential.
An adapted deposition method, which uses a The shape of the net d.c. voltage as a function of
R E B a 2C u 2 O 7-d b u f f e r l a y e r w a s t h e r e f o r e the excitation amplitude indicates that our vortex
developed. Also a reliable methodology for the ratchet behaves in a way very differently from
preparation of YBCO multilayers was achieved standard overdamped models. As demonstrated
which paves the way for the development of a by the observed output signal, the repinning force,
fabrication process of low cost coated conductors necessary to stop the vortex motion, is considerably
fully based on solution chemistry. Superconductor smaller than the depinning force, which resembles
/insulator
[(YBa 2 C u 3O 7 - x ) n /LaAlO 3 ) m] x N the behaviour of the so-called inertia ratchets.
superlattices with N = 15 and N = 30 have been Calculations based on an underdamped ratchet
prepared using PLD. Both supperlattices show a model provide a very good fit of the experimental
zero resistivity transition at T=82K and T=86K, data (Phys. Rev. Lett. 94, 057003 (2005)).
respectively. The interfaces consist of a stacking of Artificial hybrid superconductor-ferromagnet
CuO-AlO layers and BaO-AlO layers. The presence (S/F) systems have been quite often used as model
of antiphase boundaries is here attributed to partial systems to reveal the interplay between competing
stress relaxation in the superlattice. The far-infrared superconducting and magnetic order parameters,
dielectric response of superlattices (SL) composed and to verify the existence of new physical
of superconductingYBa2C u 3O 7 (YBCO) and phenomena, including the recently predicted
ferromagnetic La 0.67 Ca 0.33 MnO 3 (LCMO) has been domain-wall superconductivity (DWS). The first
investigated by ellipsometry. A drastic decrease of experimental observation of the DWS in
the free carrier response is observed which involves superconductor-ferromagnet Nb/BaFe12 O 19
an unusually large length scale of dcrit =20 nm in hybrids has been observed. We found that the
YBCO and 10 nm in LCMO. The microstructural critical temperature Tc of the superconductivity
and compositional evolution during initial annealing nucleation increases with increasing field until it
of a superconducting (Bi,Pb) 2Sr 2Ca 2Cu 3O 10+x /Ag reaches the saturation field of BaFe 12 O 19 .
tape was studied. Ag particles are transported Pronounced hysteretic effects have been found in
from the Ag-sheath into the oxide core by the resistive transitions. We argue that the applied field
liquid and not by the mechanical treatment of the compensation by the stray fields of the magnetic
tape. RuSr 2G d C u 2O 8 f i l m s w i t h d i f f e r e n t domains as well as the change in the domain
thicknesses were grown by PLD on a (100) STO. structure induced by the superconducting Nb layer,
The superconductivity in the films is related to the are responsible for the appearance of the DWS and
presence of an orthorhombic Ru-1212 phase with the coexistence of superconductivity and magnetism
cell parameters 2a t x 2a t x 2c t.
in the S/F hybrids (Nature Materials 3, 793 (2004)).
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New data on the F/S/F trilayers and
superconducting squares with magnetic dots have
also been obtained. In Pb films with a periodic
array of magnetic dots with perpendicular magnetic
anisotropy field-induced superconductivity has been
observed. This effect can be induced in any superconducting
film combined with a nanoengineered dipole field compensator
(PRL 90, 197006 (2003), PRL 92, 177904 (2004).
(*) In collaboration with J. Van de Vondel, C.C. de
Souza Silva, B.Y. Zhu, M. Morelle, C. Carballeira
Romero, Z. R. Yang, M. Lange, M. Van Bael, J.
Fritzsche, K. Vervaeke
Acknowlegements: This work is supported by the
Research Council KULeuven GOA/2004/02 and
FWO Programmes
For more information please refer to
Prof. dr. Victor V. Moshchalkov
INPAC – Institute for Nanoscale Physics and
Chemistry,
Nanoscale Superconductivity and Magnetism
Group
Katholieke Universiteit Leuven, Celestijnenlaan 200
D, B-3001 Leuven, Belgium
SUPRATECS at the University of Liege
SUPRATECS, recognized as a “Center of
Excellence” by the University of Liege, is a
coordinated group of scientists belonging to
different laboratories in both Faculties of Sciences
and of Applied Sciences at the University of Liege.
SUPRATECS employs 10 permanent scientists,
and more than 30 research assistants and PhD
science students. SUPRATECS coordinates a
multidisciplinary program for research,
development, and technology transfer in the areas
of solid state chemistry and solid state physics. The
focus is on effective collaborations with industry,
universities, and other laboratories to study and
develop applications e.g., of (giant) magnetoresistive materials (GMR) and magneto-optic
systems for magnetic recording, as well as of hightemperature superconductors for magnetic
shielding, levitation and magnetic energy storage.
SUPRATECS research is aimed at improving the
performances and commercial prospects of
superconducting materials.
Currently, the research on superconductivity at
SUPRATECS is mainly focused on two aspects:
YBCO-type single-domain bulk materials and
superconducting films and tapes.
The Fabrication of Ni/NiO/Bi-2212 tapes by dip
coating process or electrophoretic deposition

process is part of a research project concentrated
on the development of new coated conductors
aiming at producing new generation tapes of Bi2212 onto inexpensive substrates. A continuous
process is developed at the present time to produce
long length Bi-2212 superconducting tapes.
SUPRATECS is also involved in the development
of a Superconducting Magnetic Energy Storage
system based on second-generation coated
conductors. Electronic associated with the device
control and security has been developed. It exhibits
the prototype SMES performances (500 meters of
Ag-sheated Bi-2223 tape) for energy storage
applications, particularly in space industry.
Films and tapes are also produced from YBCO
powder by using an electrophoretic deposition
process. The aim is to develop new magnetic
screening systems based on superconductors.
Performances are evaluated by means of magnetooptical analyses and scanning Hall probe mapping.
Plasma-spray process is also under consideration
especially when complex shapes are needed.
The research concerning YBCO-type single-domains
is carried out for improving the manufacturing
process. The aim is to reduce the crystallographic
and microstructural defects usually produced by
the classical routes. For so doing, an “infiltration
and growth” process has been developed. Another
‘manufacturing’ aspect which is largely studied is
the small single-domains welding in order to
produce big samples with high-quality
superconducting junctions.
Moreover, a large part of the research is devoted
to the characterisation of these samples such as
their microstructure by optical and electron
microscopy, texture analysis (EBSD), mechanical
properties (Vickers indentation), electrical transport
properties, magnetic properties (magnetisation
curve, Hall probe mapping…).
With regard to the high-Tc superconductor
properties numerous magnetic-field-dependent
investigations are carried out. For example, the
magneto-thermopower and the Nernst effect are
specialties of the laboratory. A new method for
measuring magnetic pinning strength inside the
ceramic grains has been developed. Magnetic Flux
penetration and vortex creep have been also studied.
The intrinsic magnetic-field effects on the microwave
properties of the s- or d- order parameter of high
T c superconductors have been evidenced. The
magnetic field power law dependence of critical
exponents for various (excess) magneto-transport
properties have been obtained.
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SUPRATECS mission
·
To provide the core materials science and
technology required to develop applications.
·
To coordinate research and development
of high-temperature superconductors.
·
To collaborate with industry, universities,
and other laboratories in the development
and application of HTS materials.
·
To simulate processes through adaptive
algorithms and to develop theories adapted
to the measurements and findings.
For more information please refer to
Prof.dr. R. Cloots
Institut de Chimie B6, , Sart Tilman, Université de
Liège, B-4000 Liège, Belgium
Tel.: +(32) 4.366.34.36 , Fax.: +(32) 4.366.29.90
E-mail: rcloots@ulg.ac.be
Research Group Coatings & Surfaces at the
University of Ghent
It is generally assumed that low-pressure reactive
sputtering technique (10-1 Pa total sputtering pressure
with oxygen as the reactive gas) cannot produce
adequate high-temperature superconducting
materials of the YBCO (NBCO) family. At higher
sputtering pressures (10 Pa – 100 Pa) bench mark
materials can be produced at much lower deposition
speeds. This feature, however, is of no economic
relevance. At lower pressures, where sputtering is
becoming close to a collision, it is believed that
high energetic neutrals and/or negatively-charged
oxygen ions which are accelerated over the sheath
in front of the target, can sputter again the freshly
deposited and delicate perowskite arrangement.
These high energetic species are believed to influence
the nucleation of the growing layer at the initial
steps. It was shown that due to their specific
properties it is possible with rotating magnetrons
to grow the correct 123-phase. From XRD
measurements it follows that with these sputter
magnetrons one can grow c-axis out of plane
oriented YBCO-123 material. In the XRD θ/2θ
spectra the corresponding (00n) peaks with 1<n<7,
are all clearly visible. However these peaks are split
or show a pronounced shouldering pointing to the
growth of a second phase intimately intertwined
with the correct 123 phase. This phenomenon is
observed with the YBCO sputtering as well as with
the NBCO one. This second phase, characterized
by a slightly larger z-axis parameter (11.85 instead
of 11.74
for NBCO), is probably
superconducting , but at a lower T c than that of the
correct phase. The mixing of both phases is

probably the reason for the measured Jc values
which are typically an order of magnitude below
the state-of-the-art current values. For the time
being, the crystallographic structure of this “bad”
phase is under investigation. We are also trying to
determine whether its growth has an effect on the
initial nucleation and/ or on the double sputtering.
For more information please refer to
Prof. dr. R. De Gryse
Dept of Solid State Sciences, Krijgslaan 281 S1,
9000 Gent
Tel: 09 264 43 42, Fax: 09 264 49 96
Email: Roger.degryse@ugent.be

EUCAS-2007
After the 2005 conference in Vienna, EUCAS 2007
will be held in Brussels on September 16-20. It will
be co-organized by the universities of Ghent and
Liege. Both groups have a long standing relationship
and have published jointly on several aspects of the
chemistry of electro-ceramic materials. It will be a
great opportunity for the Belgian scientific
community which is looking forward to meet with
the international community. Brussels, as the capital
of Europe, is a guarantee for drawing a large
audience. The format of the conference is already
well established and the practical details can be
obtained from the conference website at
www.eucas2007.be.
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REPORT ON 6TH SCENET SCHOOL ON
SUPERCONDUCTING MATERIALS AND APPLICATIONS
July 18-30, 2005, Harjattula,Turku, Finland
This year, the School moved to the North of
Europe. 60 students and 21 lecturers from 20
different European Countries, USA and Japan
gathered during 12 days in Harjattula, a small green
island of the Turku archipelago, in the Baltic sea.
The most represented Countries were Finland (9
students), followed by Italy and Spain (8 students
each). For the second time, a participation of Japan
(3 students and 1 lecturer) was possible and this
should hopefully strengthen and foster the EUJapan collaboration in superconductivity.
As the above figures may suggest, our choice of
location was motivated also by the important
research and teaching activities that are being carried
out in Finland and in the Scandinavian Countries in
the field of superconductivity. Our expectations
have been fully met. We wish to warmly
acknowledge our Finnish colleagues, Prof. J. Lindén
(Åbo Academy), Dr. B. Karlemo (Outokumpu,
Pori), Prof. M. Karppinen (Helsinki University of
Technology), Prof. R. Mikkonen (Tampere
University of Technology) and Prof. P. Paturi
(University of Turku) for their valuable contribution
to a successful school. Some of them contributed
not only as lecturers, but also as co-organisers of
the school. In particular, we acknowledge the kind
hospitality offered by J. Lindén, R. Mikkonen and
P. Paturi who made possible three interesting
scientific visits to their laboratories in Turku and
Tampere. Two of the above five lecturers are
female, which shows that the gender issue in science
has been adequately taken into account in Finland.
As to the venue, we greatly appreciate the valuable
collaboration of J. Linden who selected and
proposed the site of Harjattula. The school was
held at the Harjattula Conference Centre, a former
farm tracing back to the 18 th century, whose original
buildings were recently renovated. The staff of the
Centre provided a highly professional support to
satisfy any requirements and the newest
infrastructure was available in the lecture hall and
computer rooms. Golf, volleyball, tennis and other
entertainments were possible in the free time of the
long days and of the ‘white nights’ characteristic of
those latitudes even at the end of July.
As to the scientific activity, as usual, lectures and
scientific visits took place during nine full working
days. Following the tradition of the SCENET

schools, the three key topics of theory and
phenomenology, materials and materials processing,
electronic and power applications were covered
with balance and depth. The main objective of the
school was twofold: 1) to provide a complete but
fairly detailed overview on the vital aspects of the
field; 2) to establish new ties among young
European researchers, thus contributing to the
formation of the future community of scientists in
superconductivity. We should mention the excellent
quality of the lectures, the active and enthusiastic
participation of several lecturers who stayed during
a substantial period of the school, the diverse and
interdisciplinary background of the 60 students
(55% physics, 25% engineering, 10% materials
science, 10% chemistry) and the large number of
nationalities represented.
All the above aspects indicate that the school
objectives have been successfully reached. The
happy farewell party on the beach of the Baltic sea
during the last evening before the departure day
has been a rewarding moment for the organisers.
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The Second Topical Workshop of SCENET-2
and the Eleventh CHEM-HTSC Workshop
Superconductivity, the Present and the Future
(Materials, Enabling Science, Processing and Applications)
March 16-18, 2006, Illetas , Majorca, Spain
AGENDA
Thursday 16 th : HTS Materials & Enabling Science Session
15:45-16:00 Opening M. Marezio (CRETA/CNRS, France) H. Yamauchi (Tokyo Tech, Japan)
16:00-17:15 Chairperson: M. Rice (ETH-Zürich, Switzerland)
16:00-16:25 G. Deutscher (University of Tel Aviv, Israel) ”Ultimate performances of the cuprates
under applied fields”
16.25-16:50 Z. Hiroi (University of Tokyo, Japan) ”Superconductivity in the pyrochlore oxides”
17:5 -17:15 S. Uchida (University of Tokyo, Japan) ”T c of Cuprate Superconductors: How high can
be T c raised and how low can be T c reduced?”
17:15-19:00 Chairperson: E. Muromachi (NIMS, Tsukuba, Japan)
17:15-17:40 M. Karppinen (University of Helsinki, Finland) ”Layer-engineering of Cu and Co
oxides: New materials exhibiting high- T c superconductivity and other electro-functions”
17:40-18:10 Coffee break
18:10-18:35 Y. Ueda (University of Tokyo, Japan)”Metal-Insulator Transition and Superconductivity
in Vanadium Bronzes”
18:35-19:00 G. Balestrino (University of Rome, Italy) ”Superconductivity in artificial cuprate structures”
19:00-20:30 Round Table
E. Muromachi (NIMS, Tsukuba, Japan) B. Raveau (Ensicaen, Caen, France) M. Rice (ETH-Zürich,
Switzeland) F. Steglich (MP, Dresden, Germany) H. Yamauchi (Tokyo Tech, Japan)
Friday 17 th : HTS Processing Session
9:00-10:30 Chairperson: L. Schultz (IFW, Dresden, Germany)
9:00-9:30 D. Cardwell (University of Cambridge, UK)”Practical processing of single grain
(RE)-Ba-Cu-O bulk superconductors with high flux pinning for engineering applications”
9:30-10:00 D. Cardwell (University of Cambridge, UK)”High trapped fields in bulk REBCO. Recent
developments in Japan”
10:00-10:30 P. Diko (SAS-Kosice, Slovak Republic)”Processing and microstructure of bulk
superconductors”
10:30-12:00 Chairperson: X. Obradors (ICMAB, Barcelona, Spain)
10:30-11:00 H. Freyhardt (University of Göttingen, Germany)”CC: state of the art and needs for further
optimization. Development in Europe”
11:00-11:30 Coffee break
11:30-12:00 T. Kiss (University of Kyushu, Fukuoka, Japan)”Processing and characterization of CC:
developments in Japan”
12:00-13:00 Chairperson: H. Weber (ATI, Wien, Austria)
12:00-12:30 J. MacManus-Driscoll (University of Cambridge, UK)”Enhanced Performance and
Lower Cost REBCO Coated Conductors “
12:30-13:00 W. Prusseit (THEVA, Ismaning, Germany)”Robust long-length processing of CC. Needs
from industry”
13:00-15:30 Chairperson: R. Flükiger (University of Geneva, Switzerland)
13:00-13:30 K. Sato (Sumitomo Ltd, Osaka, Japan)”BSCCO tape processing”
13:30-15:00 Lunch
15:00-15:30 H. Kumakura (NIMS, Tsukuba, Japan)”MgB 2 Tapes and Wires - Processing and
superconducting properties”
15:30-17:00 Chairperson: A.Braginski (FZJ, Jülich, Germany)
15:30-16:00 R. Wördenweber (FZJ, Jülich, Germany)”Low Pressure Deposition for Large-Scale
Application and Nanostructuring of High-Tc Superconducting Thin Films”
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16:00-16:30 P. Seidel (Jena U., Germany)”Thin film technologies for HTS Josephson devices”
16:30-17:00 Coffee break
17:00-19:00 Round Table Chairperson: H. Freyhardt (University of Göttingen, Germany) M. Dhallé
(University of Twente, The Netherlands) G. Grasso (University of Genova, Italy) K. Matsumoto
(University of Kyoto, Japan) X. Obradors (ICMAB Barcelona, Spain) L. Schultz (IFW Dresden,
Germany) H. Weber (ATI Wien, Austria)
Saturday 18 th : HTS Electronic Applications Session
8:45-8:50 Opening J. Niemeyer (PTB, Braunschweig, Germany)
8:50-9:40 “Microwave Devices” Chairperson: K. Tanabe (ISTEC, Tokyo, Japan)
8:50-9:10 D. Crété (Thales-CNRS, Palaiseau, France)”Super ADC: development of an hybrid system for
high- speed data processing”
9:10-9:25 A. Ravex (Air Liquide, Sassenage, France)”State of the art and recent developments on cooling
systems for superconducting electronics”
9:25-9:40 J.-C. Mage (Thales-CNRS, Palaiseau, France)”Antennas / Filters”
9:40-10:45 “Superconducting Sensors” Chairperson: G. Donaldson (Strathclyde U., UK)
9:40-10:00 M. Siegel (University of Karlsruhe, Germany)”Superconducting Detectors for Visible to
Far-infrared Radiation”
10:00-10:15 M. Russo (CNR-IC, Naples, Italy)”Ultra low-noise SQUID design and fabrication
technology for advanced instrumentation and experiments”
10:15-10:30 R. Stolz (IPHT, Jena, Germany)”SQUID Systems for Geophysical Exploration”
10:30-10:45 A.Braginski (FZJ, Jülich, Germany)”Biomagnetism: Application of Superconductivity”
10:45-11:15 Coffee break
11:15-12:15 “Digital Electronics” Chairperson: D. Winkler (Chalmers Univ. of Tech., Göteborg, Sweden)
11:15-11:35 I. Kataeva (Chalmers University of Technology, Göteborg, Sweden)”Progress in
development of a superconducting”
11:35-11:50 B. Dimov University of Ilmenau, Germany)”Design of high-speed asynchronous RSFQ
digital circuits”
11:50-12:05 H. Rogalla (University of Twente, The Netherlands)”Pi-junctions”
12:05-12:15 J. Kohlmann (PTB, Braunschweig, Germany)”From DC to AC Josephson voltage
standards”
12:15-13:20 Round Table: Perspectives of superconducting electronics
Chairperson: J. Niemeyer (PTB, Braunschweig, Germany)
12:15-12:35 A. Fujimaki (Nagoya University, Japan)Overview: Forthcoming activities in superconducting
electronics in Japan
12:35-12:50 H. Rogalla (University of Twente, The Netherlands) P. Febvre (University of Savoie,
France) D. Winkler (Chalmers University of Technology, Göteborg, Sweden) Short presentations:
Forthcoming activities in Europe (FLUXONICS, PiShift, SINPHONIA, RSFQubit, ..)
12:50-13:20 Round Table
Discussion: Continuation of FLUXONICS H. Rogalla (University of Twente, The Netherlands) P.
Febvre (University of Savoie, France) D. Winkler (Chalmers University of Technology, Göteborg,
Sweden) A. Fujimaki (Nagoya University, Japan) K. Tanabe (SRL-ISTEC , Tokyo, Japan)
13:20-13:30 J. Niemeyer (PTB, Braunschweig, Germany)Closing topic: Electronic Applications
13:30-14:55 Lunch
HTS Power Applications Session
14:55-15:00 Opening H.-W. Neumüller (Siemens AG, Erlangen, Germany ) P. Tixador (CRTBT/
LEG/CNRS, Grenoble, France)
15:00-15:50 Chairperson: H.-W. Neumüller (Siemens AG, Erlangen, Germany )
15:00-15:30 P. Komarek (FZK, Karlsruhe, Germany)”Status and future of HTS for power applications”
15:30-15:50 K. Sato (Sumitomo Ltd, Osaka, Japan)”Status and future of HTS conductor development
and applications”
15:50-16:50 Chairperson: I. Vajda (Budapest U. of Technology and Economics, Hungary)
15:50-16:10 J.-M. Saugrain (Nexans, Paris, France)”HTS power cables and their association with fault
current limiters”
16:10-16:30 L. Martini (CESI, Milan, Italy)”HTS Fault Current Limiters”
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16:30-16:50 H.-W. Neumüller (Siemens AG, Erlangen, Germany )”HTS rotating machinery”
16:50-17:10 Coffee break
17:10-17:50 Chairperson: P. Tixador (CRTBT/LEG/CNRS, Grenoble, France)
17:10-17:30 M. Iwakuma (University of Kyushu, Fukuoka, Japan)”Applications to power engineering
in Japan”
17:30-17:50 P. Komarek (FZK, Karlsruhe, Germany)”Consideration on possible use of HTC
superconducting material in future fusion reactors”
17:50-18:30 Chairperson: A. Ravex (Air Liquide, Sassenage, France)
17:50-18:10 F. Dioguardi (Stirling BV, Eindhoven, The Netherlands)”Refrigeration cycles and cooling
concept for HTS applications”
18:10-18:30 M. Noe (FZK, Karlsruhe, Germany)”Cryogenic high voltage issues of HTS power system
devices”
18:30-19:00 General Discussion Moderator P. Komarek (FZK, Karlsruhe, Germany)

Future activities of SCENET
Recently the EC has accepted to prolong the Network until July 2006. Hereafter we summarize the future
activities scheduled for the last months.
The Jan Evetts School on Superconducting Materials and Applications . This will be the VII
SCENET School and will be held in Camerino, Italy , on July 17-28. For other details see the announcement
at page 10 and the web page http://orchidea.imem.cnr.it/ SchoolCamerino/home.html
WG 1A: Thin Films for Microelectronics
Due to the success of the last two Workshop (May 15-19, 2004,European Workshop on " Nanostructured
Superconductors: From fundamentals to applications" held in Germany and November 2-3, 2005, " TERANANO:
Advanced Electromagnetic Characterization: from Superconductors to Biomaterials’ held in Czech Republic), it is
intended, that most of the activities of working group will be carried on beyond SCENET. This includes
among others the projects on improvement of deposition technologies and the micro- and nanopattering
of oxide films as well as the organization of meetings. The exact format for the different future activities
will be decided on within the next months.
WG 1C: High current superconductors for applications
The first meeting will be organized jointly with the EFFORT programme and is focussed on bulk
materials.
6-9 April 2006, London (local organizer: David Cardwell)
The Royal Society, Carlton House Terrace, London SW1Y 5AG
WG 1c will only support a limited number of participants (1 per group).
The second meeting (final meeting of WG 1C) should wrap up our work and produce a final report.
The dates are as follows:
25-28 May 2006, Hotel Delta, Mallorca (local organizer: Xavier Obradors).
WG 1c will fully support this workshop - we expect around 40 participants.
WG 1D: Processing of Coated Conductors
The CCA 2006, International Workshop on Coated Conductors for Applications will be held on
3-5 July 2006, Schlosshotel Monrepos / D- 71634 Ludwigsburg , Germany
www.cca2006.com
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Interdisciplinary Research Centre in Superconductivity
University of Cambridge
Report on the Cambridge Superconductivity Winter School , 9 - 13 January 2006
The school took place in Cambridge from 9 - 13 January 2006. A total of 33 students took part of whom
nine were supported by SCENET. In addition to lectures and practicals there was a tour of Cambridge
city and Colleges and a school dinner at a Cambridge restaurant. Accommodation was in Fitzwilliam
College and the lectures were held in the IRC building.
Answers to questionnaires were all very positive and there was an excellent interaction between EU and
home-based students. The balance between subjects seemed about right and extra effort which had been
put into the practical exercises was appreciated. Any feedback from supervisors would be useful.
Professor A M Campbell
Director, IRC in Superconductivity

Programme
Monday

Tuesday

Wednesday

Thursday

Friday

9.00

Experimental Techniques 1
Bergemann (Cambridge)

Basic Principles and Theory 3
Schofield (Birmingham)

Exotic Superconductors 1
MacKenzie (St Andrews)

Josephson Effects and Devices 1
Romans (Strathclyde)

Bulk Materials 1
Cardwell (Cambridge)

9.50

Introductions
(Students will introduce themselves
and their research projects)

Experimental Techniques 2
Bergemann (Cambridge)

Experimental Techniques 3
Bergemann (Cambridge)

High Currents 1
Caplin (Imperial)

Conductor Materials 2
Glowacki (Cambridge)

10.40

Coffee

Coffee

Coffee

Coffee

Coffee

11.00

Special Topics (i)
Superconductivity and Magnetisms –
A Chemist’s Perspective:
Burley (Cambridge)

Special Topics (ii)
Magnetic Properties and GinzburgLandau Theory :
Campbell (Cambridge)

Special Topic (iii)
tba
Goldie (Cambridge)

Josephson Effects and Devices 2
Romans (Strathclyde)

Superconductivity – An
Industrial Perspective
Wilson

11.50

Basic Principles and Theory 1
Schofield (Birmingham)

Basic Principles and Theory 4
Schofield (Birmingham)

Exotic Superconductors 2
MacKenzie (St Andrews)

High Currents 2
Caplin (Imperial)

1.00 - Lunch

12.40

Lunch

Lunch

Lunch

1.45

Tour of Cambridge Colleges

4.00

Tea

Practical Demonstration
1. Magnetometers and
susceptometers
2. Normal State Transport and JJs
3. Critical Currents
Tea

Practical Demonstration
1. Magnetometers and
susceptometers
2. Normal State Transport and JJs
3. Critical Currents
Tea

4.20

Basic Principles and Theory 2
Schofield (Birmingham)

Lunch
Practical Demonstration
1. Magnetometers and
susceptometers
2. Normal State Transport and JJs
3. Critical Currents
Tea
6.45 pm. Conference Dinner

List of Details – SCENET Students
Name
Abellán Baeza, Miss Patricia
Carretero Genevrier, Mr Adrian
Kropiewnicki, Mr Bartosz

Institution
ICMAB-CSIC, Spain
ICMAB-CSIC, Spain
Lublin Univesity , Poland

Supervisor
Prof S O Felip
Prof Teresa Puig
Dr P Surdacki

Lekawa, Miss Agnieszka

Institute of Electrical Engineering
and Electrotechnologies, Lublin
ICMAB-CSIC, Spain
Universita La Sapiemza, Rome

Prof T Janolwski

Llordés, Miss Anna
Marrocchelli, Mr Dario
Molina Luna, Mr Leopoldo
Tomczyk, Mr Lukasz
Wojtasiewicz, Mr Grzegorz

Prof Xavier Obradors
Dr Paola Postorino

University of Tübingen, Germany Prof O Eibl
Institute of Electrical Engineering Prof T Janolwski
and Electrotechnologies, Lublin
ASPECT, Lublin
Prof T Janolwski

Research Interest
Coated conductors
Nanostructuration of YBCO films
Quench analysis in superconducting
devices
Superconducting devices (SQUIDs)
Nanostructuration of YBCO films
Superconductivity, highly correlated
electronic sys
Coated conductors, electron microscopy
Superconducting Electronics
Stresses and straws acting on windows
of superconducting devices
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SCENET the European Network for Superconductivity

THE JAN EVETTS SCENET SCHOOL OF

Consiglio Nazionale
delle Ricerche

SUPERCONDUCTING MATERIALS AND APPLICATIONS

July 17-28, 2006, Camerino (Marche, Italy)
The VII edition of SCENET School series
Confirmed lecturers

Topics
Fundamentals and Materials
Phenomenology and theory
Crystal structures of
superconducting materials
Metal-insulator transition
Bulk materials
Thick films and tapes
Thin film technology
Power applications
Conductors
Power transmission cables
Fault current limiters
SMES
Flywheels
Motors
Magnets and their applications
Superconducting cavities
Electronic applications
Filter and passive devices for
telecommunication
SQUID and related applications
RSFQ and digital devices
Bolometers and radiation detectors

P. Attfield, Edinburgh
D. Crété, Orsay
M. Dhallé, Twente
G. Donaldson, Glasgow
R. Flükiger, Geneva
G. Grasso, Genoa
B. Gromoll, Erlangen
M. Inguscio, Florence
S. Massidda, Cagliari
X. Obradors, Barcelona
W. Prusseit, Munich
G.L. Romani, Chieti
G. Strinati, Camerino
A. Trokiner, Paris

View of Camerino

Purpose of the school
The School is for about 60 students who are finishing their
graduate studies or have just terminated them. The School
will be highly didactic; it is aimed at providing basic
knowledge about phenomenological aspects of
superconductivity and will emphasise the principles
of operation and design of selected applications.
Some seminars on specialised topics will be presented as well.
The students will be asked to solve problems proposed by the
lecturers and will have the opportunity to present posters
summarising their research interests.

Directors of the school
G. Deutscher, University of Tel Aviv, Israel
A. Gauzzi, Pierre and Marie Curie University, Paris, France

Scientific Board
A.D. Caplin, Imperial College, London, United Kingdom
G. B. Donaldson, University of Strathclyde, Glasgow, United Kingdom

E.Gilioli,CNR-IM EM ,Parma,Italy
H.-W.Neumüller,Siemens,Erlangen,Germany
Local committee
G. Strinati, A. Perali, P. Pieri, University of Camerino, Macerata, Italy

No special application form is
required: interested persons
wishing to attend the school
should send before May 31 an
application letter, a curriculum
vitae and a letter of
presentation from their
advisor, by e-mail or post to:
SCENET, IMEM-CNR
Area delle Scienze 37/A, 43100 Parma, Italy;
e-mail: scenet@imem.cnr.it
Phone: +39/0521/269 284
All updated information about the school is available at

http://orchidea.imem.cnr.it/SchoolCamerino/home.html

Admission to the school will be decided and
notified by the SCENET School Committee
before June 9.
The living expenses of accepted candidates
working within Countries of the European
Union and Associate Member States
will be covered by SCENET.
The participation costs (including room and full
board) for other partecipants will be about 50
euro per day (double room occupancy).
No registration fee is required.
M. Marezio, Grenoble, France, SCENET Coordinator
F. Bissoli, Parma, Italy, Scientific Manager
I. Rinaldi, Parma, Italy, Secretariat
Funded by the European Commission
(GROWTH programme)
within the framework of the SCENET project.
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REPORT ON THE WORKSHOP
CRYOGENIC DIELECTRICS
jointly sponsored by
Dielectrics and Electrical Insulation Society of IEEE and IEA’s HTS Implementing Agreement

16 October 2005
Nashville, Tennessee, USA
54 participants from Asia, Europe and US took the opportunity for formal and informal discussion of
phenomanae & prototype equipment and shared their views on
• pertinent experience
• present research
• future challenges.
PROGRAM
9:00 AM Welcome , Alan Wolsky (Argonne National Laboratory)
9:05-10:45 AM
M. Gouge USA Superconducting Grid Applications and Cryogenic Dielectrics
O. Lesaint France Prebreakdown and Breakdown Phenomena In Liquid Nitrogen, and Consequences For
High Voltage Insulation.
N. Hayakawa Japan Partial Discharge Measurement and Characteristics in Cryogenic Electrical
Insulation for HTS Power Apparatus
T. Takahashi Japan Tests of HT Superconducting Cables
10:45-11:00 AM Break
11:00-12:15 PM
D. Swaffield UK Cryogenic Dielectrics and HTSC Power Apparatus: Research at the University of
Southampton
M. Nagao and
Y. Murakami Japan Electrical Insulation Performance of Paper-Ice Composite Insulation System at
Cryogenic Temperature
B. Hou China TBA (on the China HTS cable)
12:15-1:30 PM Lunch
1:30-3:10 PM
S. Fink Germany Long-Term High Voltage Tests of the Conductor Insulation of a Superconducting
Magnet
K. Tekletsadik US High Voltage Design for a 138 kV Superconducting Fault Current Limiter
S. W. Schwenterly US AC High Voltage Dielectrics for HTS Transformers: A Work In Progress
T. Tanaka Japan Bubble Problems in Liquid N2 Impregnated Systems—Views from 30 Years Back
3:10-3:30 PM Break
3:30-5:00 PM Panel Alan Wolsky (lead) Future needs
Steiner Dale (R&D Director, Engineer, CAPS-FSU)
Naoki Hayakawa (Research Scientist, Nagoya Univ.)
Swarn Kalsi (R&D Director, Engineer, motors, American Superconductor)
Sam Mehta (R&D Director, Engineer, transformers, Waukesha Electric)
Olivier Lesaint (Research Scientist, CNRS Grenoble)
Bill Schwenterly (Research Scientist/Engineer, ORNL)
David Swaffield (Research Scientist/Engineer, Univ of Southampton)
Kasegn Tekletsadik (Research Engineer, IGC-SuperPower)

