[@] AC susceptibility analysis of

ELU coated conductor tapes

Fedor Géméry, Michal Vojenciak, Mykola Solovyov, Jan Souc,

Lubomir Frolek
(Institute of Electrical Engineering, Slovak Academy of Sciences, Dubravska cesta 9,
Bratislava, Slovakia)

Markus Bauer
(THEVA Dunnschichttech GmbH, D-85737 Ismaning, Germany)

Martina Falter, Michael Backer
(Deutsch Nanoschicht GmbH, D-53359 Rheinbach, Germany



] votwation

ELU

Analysis of AC loss behavior of
industrially produced CC tapes (sample length ~20 cm)
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ELU

CC tape in perpendicular field -> thin superconducting strip (L >> w>> h)

E.H. Brandt, Phys. Rev. B 54 (1996) 4246-4264
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useful tool to study the critical current density in contactless way
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ELU

AC magnetization

magnetization loop(s) m(B):

Critical current:
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ELU

AC magnetization

Complex AC susceptibility:

imaginary part (loss):

. %fm(t)dB(t) 3

volume
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ELU

AC magnetization

Ideal (uniform) thin strip:
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ELU

Ideal (uniform) thin strip: Experimental susceptibility data:
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CC tape A

THEVA, (ISD process) h: 2 um, w =10 mm, /.= 120 A
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CC tape A

THEVA, (ISD process) h: 2 um, w =10 mm, /.= 120 A
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K j] Cole-Cole plot

ELU
perfect tool for analysing the form of AC susceptibility dependence
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ELU
THEVA, (ISD process) h: 2 um, w =10 mm, /.= 120 A
Cole-Cole plots: sensitive to w because of scaling with g,
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ELU
THEVA, (ISD process) h: 2 um, w =10 mm, /.= 120 A
Cole-Cole plots: form of the AC dependence
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non-uniformity confirmed by Hall mapping
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CC tape A

Eeff = fWBmax
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ELU
THEVA, (ISD process) h: 2 um, w=9.5mm, /.= 130 A
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THEVA, (ISD process) h: 2 um, w =9.5 mm, /.= 130 A, degraded edges
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CCtape B

DNano, (CSD process) h: 1 um, w =9.5 mm, /.= 143 A
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ELU

DNano, (CSD process) h: 1 um, w =9.5 mm, /.= 143 A
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ELU

DNano, (CSD process) h: 1 um, w =9.5 mm, /.= 143 A

3000
=N 2000 N 2 A_A:A:AN - 1 hXW 1
1000 = SR J A XS

0

-1000 M

-2000 '/@&dgp‘ LW:\

-3000 ’
;f 20000 -
/

. -4000 ,,‘ 16000 .
-5000 4 IR -
. = 12000 . - N
,A’/y s Experiment E : N SR

-6000 4 _ i < » R
- = Theory uniform = 8000 41 te-eteod

-7000 = —FEhx=0.3,hc=0.5 4000 {1+

-8000 0 E. | |

0.001 0.01 0.1 -0.005  -0.0025 0

B max [T] x [m]



| <

Ctape B

DNano, (CSD process) h: 1 um, w = 9.5 mm, /.= 143 A, better edges
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ELU

AC susceptibility is a powerful tool in revealing the non-uniformity
appearing across CC tape width

Cole-Cole plot are etremely suitable in the analysis

For a uniform tape the AC susceptibility allows contactless
determination of superconductor width and critical current

AC susceptibility dependence on B, is more sensitive to deviations
from ideal behavior than the usually reported AC loss data



