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Properties of TLAG films
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Nanocomposites increase H* and nanostrain
while decrease effective anisotropy

. 3 Pristine
|2 N 4 4
i 4 i &
¥ g‘i +¥i *
4 o
<
o Al
vy . ¢ i
& T =77K L 2 T = 20K
0 0.025 0.05 0.0 0.1 0.2 0.3
oH* (T) oH™ (T)




IEEE-CSC, ESAS and CSS] SUPERCONDUCTIVITY NEWS FORUM (global edition), Issue No. 61, Nov. 2025. Presentation given at EUCAS 2025, Porto, Portugal, Sept. 2025.

YBCO Pristine vs processing

CIA

High density of long SFs

H//c  ISO-WEAK ISO-STRONG ANISO-STRONG

Jte,o.weak / Jc Jicso-str/ Jc Jgniso-str/ Jc

Pristine 1

Magnetic Field (T)

Magnetic Field (T)

20 40 60 80
Temperature (K) Temperature (K) Temperature (K)

20 40 60 80

Pristine 2




J. (MA/cm?)

YBCO Pristine vs processmg

T 77K

B
5
0L \"' .
107 l\. E
.;.\.,\
10 E ".-:“\ E
[ |
[ |
J\
!
1072 ‘}0 E
HO
3 He
[ —m— Pristine 1 .‘.: ]
- —e— Pristine 2 ]
10_3 | N | --t_n.L
102 101 10° 10*
Magnetic Field (T)
Prlstlne 1
T=50K Ig
1l T
3T
1T
= —e— 0.5T
% —e—0.3T
'Ezo 05F-----/ L dayy \ €97
Law)

80 90 100

Position (0)

IEEE-CSC, ESAS and CSS] SUPERCONDUCTIVITY NEWS FORUM (global edition), Issue No. 61, Nov. 2025. Presentation given at EUCAS 2025, Porto, Portugal, Sept. 2025.

\ / ¢ ExceLENCIA
" SEVERO
€ OCHOA

INSTITUT DE CIENCIA DE MATERIALS DE BARCELONA

10t

J. (MA/cm?)

10°

T 20K
2%
e
..k'\ N
\@
'\a.
£y
."llu'
.l\.. ]
\.\_
Lt
N\
| —=— Pristine 1 \_
[ e Pristine 2 ]

107

101 10° 10t

Magnetic Field (T)

T = 50K

—&— Pristine 1
—— Pristine 2

E
> 100
Q
£ 50
Pinningby TBcanbe <, ©
. L
very effective also at
rather low temperatures
— 60
E
£ 30,
i
Ba 0
LL
SF are effective = %0
generators of strain 2
O 30
:
s 0
o
LL

Magnetic field (T)

CONSEIO SUFERIOR DE INVESTIGAGIONES CIENTIFICAS

Magnetic ﬂeld (T)

T=20K
—m— Fristine 1- 400nm “*1Twin
{ —@— Pristine 2- 700nm - .
- Boundaries
- =
- g
mea-f—
0 2 4 6 8
Magnetic field (T)
__a——=—"INanostrain
" / NP
:fl— *"———8— » ]
0 2 4 6 8
Magnetic field (T)
i
i
-
.--".-- .
R el = —m|Vacancies
- e
0 2 4 6 8

Puig —-EUCAS-2029



IEEE-CSC, ESAS and CSS] SUPERCONDUCTIVITY NEWS FORUM (global edition), Issue No. 61, Nov. 2025. Presentation given at EUCAS 2025, Porto, Portugal, Sept. 2025.

) YBCO NCs vs processing 12% Nanocomposite 2 M ICM A RO s
ISO-WEAK ISO-STRONG ANISO-STRONG STEM ADF " cr "

JEo-weak/ Jc Jicso-str/ Jc Jiniso-str/ Jr 5

| 6BZO-NC 2

Magnetic Field (T)

6BZO-NC 1

—_~
=
S
=
2
L
2
=
1]
=
D
©
=

Atomic resolution HAADF’image_s_; STEM ADF image (strain contrast)

epitaxial =i e : (Epitaxial
c : U _ = No

Temperature (K) Temperature (K) Temperature (K)

Large density of SF

Nanostrain
High density of TB and small nanoparticles

12% Nanocomposite 1 T. Puig ~-EUCAS-2025




IEEE-CSC, ESAS and CSS] SUPERCONDUCTIVITY NEWS FORUM (global edition), Issue No. 61, Nov. 2025. Presentation given at EUCAS 2025, Porto, Portugal, Sept. 2025.

Nanocomposites vs processing

H//c
T T T T ] T oo o T
= 77K 18%M
10° £
10"
10" { E
: [&]
1 <
I =
L Lo
_
107 ¢ _
f —s— Nanocomposite 1
[ —e— Nanocomposite 2 100 |~ Nanocomposite 1
| —e— Nanocomposite 2 ]
10—3 MY B vl R A Ll AT | Ll
102 107 10° 10" 1072 10" 10° 10"

Magnetic Field (T) Magnetic Field (T)

TB can very effective pinning centers in NC even at rather low
temperatures too
Nanoparticles and nanostrain can bring similar contributions

Pinning landscape can be build up

\ / " EXCELENCIA
" SEVERO
€ OCHOA

IACIONES CIENTIFICAS

Twin
Boundaries

T=20K

< 50

E = 18BZ0_NC 1 - 425nm "
Z 40| < 1BZONC2-G25m e

= o

w20 -

5 P ﬂ—f._._._,_._J—___.
E_n_ 0) aarl—a—=

Fize-str (GIN/m?)

I:iFE-:-l.ue ak IIG N."TI"ISII

0 2 4 G
Magnetic field (T)

60+ I - .
40 . >
204

0.

0 2 4 6 :
Maagnetic field (T)

60 I = =
301  e——"*
04

0 2 4 B
Magnetic field (T)

Nanostrain
/ NP

vacancies



IEEE-CSC, ESAS and CSS] SUPERCONDUCTIVITY NEWS FORUM (global edition), Issue No. 61, Nov. 2025. Presentation given at EUCAS 2025, Porto, Portugal, Sept. 2025.

TLAG Co_ated conductors S— WICMAB P

. SEVERO
“_ OCHOA

1000 950 900 850 800 750 700 650 600 INSTITUT DE CIENCIA DE MATERIALS DE BARCELONA.
100 = L. T . L 1 L ‘3"_‘.‘%
€ N R “CSIC
1 P : E @ Epitaxial YBCO on STO
1 ¥ Epitaxial YBCO on metallic substrate (slot-die) T — — T —
]
104 4 [BaCuO2 - CuOJ())  BaCuOg(s) ;a_a 00 —0-000—¢ 1
T 1 “JBacu-0] +BaCuOy(s) +Cu0 101 EN-GQR=R-gQ0—o 3@ 4
3 : (s E % Yok — % g Oo ]
E ‘-\' - + CuQ(s) F TR K;
o . L ]
5 ¢ i
% 13 Tins"\ -;..n:i....\ -
a7 . vk — B,
‘,“ 100 * \:..e
-, (\/I.\ \. .*
~,
E | §
O
014 BaCuz02() + Cu20(s) 3
] T T T T T T T T '1 -
0.8 0.85 0.9 0.95 1.15\2_/ 10
1000/T (K" —
3, —m— Pristine 1 /STO
S e Y i 102 —°—NC1/sTO
R S et SR —e— NC 2/STO
R T R —*x— NC 2 /SUMITOMO tape
" i
3 & : il - : (S i : 3 : o
: ’,-‘:f}:('}f Ba L s - : ) s & SUMITOMO .:’ s 3 10'3 tanl Ll ol L

ELECTRIC

0,01 0,1 1 10
HoH (T)

Similar behaviour achieved

High superconducting properties on different

see R.Viad, 1-MP-PM-192, V. Bertini,
tapes: J (77K) =1.7-2 MA/cm?

1-MP-PM-193, C. Pop, 1-MO-CC.3




IEEE-CSC, ESAS and CSS] SUPERCONDUCTIVITY NEWS FORUM (global edition), Issue No. 61, Nov. 2025. Presentation given at EUCAS 2025, Porto, Portugal, Sept. 2025.

‘ EXCELENCIA
° - SEVERO
€ ocroA
O n c u S I o n S INSTITUT DE CIENCIA DE MATERIALS DE BARCELONA
CONSEIO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

 TLAG is a high-throughput process, with very high growth rates, versatile and with a large processing window,
compatible with different RE and nanocomposites (see C. Torres, 1-MO-CC.2, O. Mola, 1-MO-CF1.2)

* In-situ Synchrotron techniques are ideal to underpin the TLAG mechanisms (see E. Pach, 3-MO-FP.3)

* The correlation between vortex pinning — microstructure — processing identifies a tunable pinning landscape with TLAG
process (see M. Voulhoux, 2-MP-CC-167)

* TLAG coated conductors are feasible and we are committed to demonstrate that TLAG is a large area processing
method that adapts to the needs of increased production (see R.Vlad, 1-MP-PM-192, V. Bertini, 1-MP-PM-193,
C. Pop, 1-MO-CC.3)

* Vortex pinning in the overdoped state is the future to achieve higher efficiency due to the increase in condensation
energy in a robust way (see X. Obradors, 3-MO-FP.1)

* High Throughput Experimentation with combinatorial gradients and Al should accelerate the selection of compositions
and conditions (see E. Ghiara, 2-MO-FP.5)
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