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Presentation Notes
I would like to express my gratitude for organizing committee of the conference for giving me such a fantastic opportunity. And also, I would like to acknowledge all my collaborators on this work. Here I am going to talk about my concept of a persistent current 1.3 GHz NMR. 
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A PERSISTENT CURRENT 1.3 GHz NMR

1050 mm

1
|
o
1
|
1
|
1
|
|

v

| WREBCO
WBi-2223
BLTS: NbTi + Nb,Sn

~ Connected in series, L ~1000 H

V4

One of the preliminary designs by
Dr. M. Hamada of JASTEC

r

* 30 T-class persistent current magnet
with SUPERCONDUCTING JOINTS

* Analysis of human brain amyloid to ';}‘?
address ALZHEIMERE’S DISEASE
* The technologies are open to be used

for much HIGHER FIELD (35-50 T) and
HIGHER TEMPERATURE (~77 K)

Y. Yanagisawa, MT25, Amsterdam, The Netherlands, Aug. 28 — Sep. 1, 2017 2


Presenter
Presentation Notes
Here I would like to propose a persistent current 1.3 GHz NMR. This is composed of REBCO and Bi-2223 HTS inner coils and LTS outer coils connected in series to generate 30.5 T with highly stable and homogeneous field. The point is that this is  30.5 T persistent current magnet with superconducting joints and I believe it is one of the ultimate goals of magnet technology. This NMR is a strong tool for human brain amyloid protein analysis to address Alzheimer’s disease in aged societies. Also, the magnet and joint technologies are open to be used for medium to high and much higher field magnets and higher operating temperature.
The magnet requires 180 km of superconductors, including 70 km HTS, it is 1000 H in self-inductance and 1.8 MJ in stored energy.
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The Challenge: “PERSISTENT CURRENT MARATHON"
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The challenge is persistent current marathon. The permissible total resistance for the coil circuit of 180 km is about 0.1 nΩ. The circuit requires large numbers of joints between HTS and also between HTS and LTS. You have to make cooper pair run 4 Amsterdam full marathons through oxide and metal circuit with 0.1 nΩ. Do you think such an extreme marathon is MISSION IMPOSSIBLE?

http://www.tcsamsterdammarathon.nl/files/2011/12/parcoursAM1.jpg
http://www.tcsamsterdammarathon.nl/files/2011/12/parcoursAM1.jpg
http://www.tcsamsterdammarathon.nl/en/course-tcs-amsterdam-marathon/
http://www.tcsamsterdammarathon.nl/en/course-tcs-amsterdam-marathon/

IEEE/CSC & ESAS SUPERCONDUCTIVITY NEWS FORUM (global edition), No. 42, October 2017.
Plenary presentation We-Mo-P16-02 given at MT25, 29 August - 01 September 2017, Amsterdam, The Netherlands.

Park et al. NPG Asia Mat. 6 (2014) e98

The Marathon Has StartEd Jin et al. SuST 28 (2015) 075010

. . . .« . Nagaishi et al., 1st Asian ICMC and CSSJ 50th
Intermediate Grown Superconducting (iGS) joint  anniversary conf, 3a-p02, Nov. 7-10, 2016

Sumitomo Electric —

Persistent z " PLD - MOCVD joint | 5 NMS
= Parallel field to joint layer | & ~.7omo
current decay: = £ ondriken
£ >
3x1012 Q S 4 Kl
— 74 8
- 5X1O_13 @) ‘\E\:. . 3
c =~ £

RIKEN and Sophia Univ. : : 0
0 2 4 6 8 10
External magnetic field, Bgy (T)

B NEWS!
>10T o Bi-2223 [ NbTi joint
HTS JO | nt R. Matsumoto, H. lwata, S. Yamashita,
A

H. Hara, G. Nishijima, M. Tanaka, H.
L. Takeya, and Y. Takano,
~1 T LTS joint “Superconducting joints using Bi-added
GdBCO laye i a e K > PbSn solders”
JFCC and Univ. of Tokyo 4 K 77K T Applied Physics Express 10, 093102

K. Ohki et al., Supercond. Sci. Technol. in press. (2017)
Y. Yanagisawa, MT25, Amsterdam, The Netherlands, Aug. 28 — Sep. 1, 2017



Presenter
Presentation Notes
However, the marathon has started. After the first report of REBCO superconducting joint by a Korean group, we have been developing HTS superconducting joints. Here you can see, intermediate grown superconducting (iGS) joint for REBCO conductors developed by Sumitomo Electric. The method uses polycrystalline GdBCO precursor layer to be developed to a crystallized intermediate layer, joining the conductors. The joint shows a good current transport properties even in a high magnetic field of 10 T that is vital characteristics for magnet application, and also sufficiently low joint resistance for a persistent current operation. The technology expands the range of magnetic field and temperature for persistent current operation. Here, I would like to deliver news. Dr. Takano’s group of NIMS, have succeeded to develop a Bi-2223 – NbTi superconducting joint with critical current of higher than 100 A. This is also a vital joint technology in our marathon.


IEEE/CSC & ESAS SUPERCONDUCTIVITY NEWS FORUM (global edition), No. 42, October 2017.
Plenary presentation We-Mo-P16-02 given at MT25, 29 August - 01 September 2017, Amsterdam, The Netherlands.

MT25

25th International Conference

Persistent current 1.3 GHz NMR:
One of the most challenging goals of MT, making a huge impact on
coping with Alzheimer's disease.

The persistent current marathon
with superconducting joints
has started towards MT30 (2027)!
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Presenter
Presentation Notes
Persistent current 1.3 GHz NMR is an ultimate goal of MT, making an huge impact on coping with Alzheimer’s disease. The long persistent current marathon of a 30 T-class magnet has started towards MT30 from here at Amsterdam. Thank you very much for your attention.


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5




1

A Persistent Current

1.3 GHz (30.5 T) NMR

Yoshinori Yanagisawa 

RIKEN Center for Life Science Technologies





Acknowledgement:

RIKEN: Dr. H. Maeda, Dr. R. Piao

and Dr. M. Takahashi

JASTEC: Dr. M. Hamada and Dr. K. Saito

Tokyo Tech.: Prof. Y. Ishii

Sumitomo Electric: Dr. T. Nagaishi and

Dr. K. Ohki

JFCC: Dr. T. Kato, Mr. D. Yokoe

and Dr. T. Hirayama

Univ. of Tokyo: Prof. Y. Ikuhara

NIMS: 

Dr. H. Kitaguchi and Dr. Y. Takano

Sophia Univ.: Prof. T. Takao, Mr. T. Ueno and Mr. K. Yamagishi

Aoyama Gakuin Univ.:

Prof. J. Shimoyama

Muroran Tech.: Dr. X. Jin

Okayama Univ.: Prof. H. Ueda

This work was supported in part by the MEXT.

















The NMR Facility of RIKEN, Yokohama















I would like to express my gratitude for organizing committee of the conference for giving me such a fantastic opportunity. And also, I would like to acknowledge all my collaborators on this work. Here I am going to talk about my concept of a persistent current 1.3 GHz NMR. 
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A PERSISTENT CURRENT 1.3 GHz NMR
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One of the preliminary designs by

Dr. M. Hamada of JASTEC

Conductor: 180 km (HTS: 70 km)

Self-inductance: ~1000 H

Stored energy: 18 MJ

30 T-class persistent current magnet with SUPERCONDUCTING JOINTS

Analysis of human brain amyloid to address ALZHEIMERE’S DISEASE

The technologies are open to be used for much HIGHER FIELD (35-50 T) and HIGHER TEMPERATURE (~77 K)
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Here I would like to propose a persistent current 1.3 GHz NMR. This is composed of REBCO and Bi-2223 HTS inner coils and LTS outer coils connected in series to generate 30.5 T with highly stable and homogeneous field. The point is that this is  30.5 T persistent current magnet with superconducting joints and I believe it is one of the ultimate goals of magnet technology. This NMR is a strong tool for human brain amyloid protein analysis to address Alzheimer’s disease in aged societies. Also, the magnet and joint technologies are open to be used for medium to high and much higher field magnets and higher operating temperature.

The magnet requires 180 km of superconductors, including 70 km HTS, it is 1000 H in self-inductance and 1.8 MJ in stored energy.
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The Challenge: “PERSISTENT CURRENT MARATHON”
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The challenge is persistent current marathon. The permissible total resistance for the coil circuit of 180 km is about 0.1 nΩ. The circuit requires large numbers of joints between HTS and also between HTS and LTS. You have to make cooper pair run 4 Amsterdam full marathons through oxide and metal circuit with 0.1 nΩ. Do you think such an extreme marathon is MISSION IMPOSSIBLE?
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The Marathon Has Started
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“Superconducting joints using Bi-added PbSn solders”

Applied Physics Express 10, 093102 (2017)
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However, the marathon has started. After the first report of REBCO superconducting joint by a Korean group, we have been developing HTS superconducting joints. Here you can see, intermediate grown superconducting (iGS) joint for REBCO conductors developed by Sumitomo Electric. The method uses polycrystalline GdBCO precursor layer to be developed to a crystallized intermediate layer, joining the conductors. The joint shows a good current transport properties even in a high magnetic field of 10 T that is vital characteristics for magnet application, and also sufficiently low joint resistance for a persistent current operation. The technology expands the range of magnetic field and temperature for persistent current operation. Here, I would like to deliver news. Dr. Takano’s group of NIMS, have succeeded to develop a Bi-2223 – NbTi superconducting joint with critical current of higher than 100 A. This is also a vital joint technology in our marathon.
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Persistent current 1.3 GHz NMR:

One of the most challenging goals of MT, making a huge impact on coping with Alzheimer's disease.



The persistent current marathon with superconducting joints

has started towards MT30 (2027)! 







Persistent current 1.3 GHz NMR is an ultimate goal of MT, making an huge impact on coping with Alzheimer’s disease. The long persistent current marathon of a 30 T-class magnet has started towards MT30 from here at Amsterdam. Thank you very much for your attention.
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