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Analysis of AC loss behavior of
industrially produced CC tapes (sample length ~20 cm)
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CC tape in perpendicular field -> thin superconducting strip (L >> w>> h)

E.H. Brandt, Phys. Rev. B 54 (1996) 4246–4264

Theory for thin strip
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useful tool to study the critical current density in contactless way

at saturation state:
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AC magnetization
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AC magnetization
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AC magnetization
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CC tape A

THEVA, (ISD process) h: 2 µm, w = 10 mm, Ic = 120 A
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CC tape A

THEVA, (ISD process) h: 2 µm, w = 10 mm, Ic = 120 A
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Could this be correct?



Cole-Cole plot

0

0.05

0.1

0.15

0.2

0.25

-1 -0.8 -0.6 -0.4 -0.2 0

c
"/
c

0

c'/c0

Uniform, 10 mm, 120 A

Uniform, 9 mm, 115 A

perfect tool for analysing the form of AC susceptibility dependence
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CC tape A

THEVA, (ISD process) h: 2 µm, w = 10 mm, Ic = 120 A

Cole-Cole plots: sensitive to w because of scaling with c0
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CC tape A

THEVA, (ISD process) h: 2 µm, w = 10 mm, Ic = 120 A

Cole-Cole plots: form of the AC dependence
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CC tape A

THEVA, (ISD process) h: 2 µm, w = 9.5 mm, Ic = 130 A
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CC tape A

THEVA, (ISD process) h: 2 µm, w = 9.5 mm, Ic = 130 A, degraded edges

jc

AC loss representation:  good agreement
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CC tape B

DNano, (CSD process) h: 1 µm, w = 9.5 mm, Ic = 143 A
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CC tape B

DNano, (CSD process) h: 1 µm, w = 9.5 mm, Ic = 143 A
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CC tape B

DNano, (CSD process) h: 1 µm, w = 9.5 mm, Ic = 143 A
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CC tape B

DNano, (CSD process) h: 1 µm, w = 9.5 mm, Ic = 143 A, better edges

0.00001

0.0001

0.001

0.01

0.1

1

0.001 0.01 0.1

Q
[J

/m
]

Bmax [T]

Experiment

Theory uniform

FE hx = 0.3, hc = 0.5

better agreement also for AC loss

0

4000

8000

12000

16000

20000

-0.005 -0.0025 0 0.0025 0.005

j c
h

[A
/m

]

x [m]

2
max

0

"B
V

Q c





jc0

w

hxw

hc jc0



Conclusions

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 Bmax is more sensitive to deviations 
from ideal behavior than the usually reported AC loss data


