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Fig. 1 Measured field distributions and calculated current 
 distributions 

Fig. 2 The experimental circuit 
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Fig. 3 Current dependence of measured field distributions
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Fig. 1. Setup example of the multifilamentary samples. 
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Fig. 2. Distributions of remanent magnetic field and the 

corresponding sheet current density in the sample. 
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Fig. 3. Longitudinal distribution of critical current obtained 

for each filament of the sample. 
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2007-5 

2. Y. Shiohara, et al.: Supercond. Sci. Technol., Vol. 21, p. 
034002, 2008-2 

3. T. Kiss, et al.: IEEE Trans. Appl. Supercond., vol. 17, pp. 
3211–3214, 2007-6 
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2847–2850, 2009-6 
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Fig.1 Perpendicular component of remanent field , Bz, 
measured by the SHPM, longitudinal component of sheet
current, Jx, transverse component of sheet current, Jy, 
and amplitude of sheet current, J. White square line 
indicates the edge of sample. 
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S. Kawabata, Y. Nakahama, A. Kawagoe, and F. Sumiyoshi, 
“Development of a Compact HTS Current Transformer for evaluating 
the Characteristics of HTS Conductors,” IEEE Trans. Appl. Supercond., 
vol. 18, no. 2, pp. 1147-1150, June, 2008. 

Fig. 1.  Overview of the HTS current transformer 

Fig. 2.  The schematic diagram of the joint section between HTS-CT 
and sample conductor. 
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Fig.1 Configuration of pick-up coils 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2 Configuration of potential leads 
 

Table1 Parameter of sample coil 
total tape length 3m 

total number of turns 12 
number of measured turns 2 

coil diameter 80mm 
coil length 180mm 

one pitch length 10mm 
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[1] P. Odier et al., Supercond. Sci. Technol. 22 (2009) 125024. 
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[3] Y. Mawatari and J.R. Clem, Phys. Rev. B 74 (2006) 144523. 
[4] Y. Mawatari, Phys. Rev. B, submitted. 

Fig. 1: Cross section of a superconducting layer in a 
superconducting tubular wire.  

Fig. 2: AC losses as functions of the field amplitude H0: 
Qtube of a superconducting tubular wire in a transverse 
field (solid), Qtape,  of a flat superconducting tape in a 
perpendicular field (dashed), and Qtape,// of a flat super- 
conducting tape in a parallel field (chained). 

d/R = d/w = 10–3
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Fig. 1 Comparison between measured and calculated bending 
strain.  

 
Fig. 2 Ic as a function of bending strain for coated conductors 
with and without Cu stabilizing layer. 

Internal strain measurement of YBCO coated conductor using synchrotron radiation 
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Table 1  Specification of REBCO coated conductor. 
 

GdBCO coated conductor 
 material thickness

Stabilizer Ag 10 m 
Superconducting

layer 
PLD- 

GdBCO 1.2 m 

Buffer 

CeO2 0.5 m 
LaMnO3 19 nm 

IBAD-MgO 4 nm 
GZO 110 nm 

Substrate Hastelloy 100 m 

YBCO coated conductor 
 material thickness

Stabilizer 
Cu 19 m 
Ag 16 m 

Superconducting
layer 

CVD- 
YBCO 1 m 

Buffer 
CeO2 0.2 m 

IBAD-GZO 0.5 m 
Substrate Hastelloy 100 m 

Influence of temperature and magnetic field on strain effect for critical current of 
REBa2Cu3Oy coated conductor 

 
NIMS ; (ISTEC); 

MINEGISHI Kazuhiro, OGURO Hidetoshi, AWAJI Satoshi, WATANABE Kazuo (Tohoku Univ.); NISHIJIMA Gen (NIMS);  
IZUMI Teruo, SHIOHARA Yuh (ISTEC); INOUE Itaru, SAKAMOTO Hisaki, YASUNAGA Shinnya, RYU Jinn (Furukawa Electric) 

E-mail: kazuhiro_m@imr.tohoku.ac.jp 
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Table 1 PLD(Pulse 
Laser Deposition)
GdBa2Cu3Oy(GdBCO) CVD(Chemical Vapor 
Deposition)
YBa2Cu3Oy(YBCO)

2 mm  
Ic

2

77 K( N2 ) 4.2 K( He )
Ic

10 mm Ic

1 V/cm
 

Fig.1 GdBCO YBCO 77 K B  3 T
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GdBCO 0.40% YBCO
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YBCO B  0.3 T
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4.2 K  

 

 

Fig.1  Tensile strain dependence of normalized critical current 
for GdBCO and YBCO coated conductor at 77 K. 
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200 m  200 m 

(a) standard top area   (b) densified top area  
Fig.1 Optical micrograph of the Gd123 Bulk; 30 mm, standard  

and densified bulks; annealed. 

(a) standard (b) densified
Fig. 2.1 Ag size dependence of bending strength at 77 K  

in Gd123 bulks.  Anneal  As-grown 

(a) standard (b) densified
Fig. 2.2 Ag area dependence of bending strength at 77 K  

in Gd123 bulks.  Anneal  As-grown 

(a) pore size dependence (b) porosity dependence
Fig. 3 Relation between pore and bending strength at 77 K  

in Gd123 bulks.  Anneal  As-grown 
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Fabrication of YBCO thick film on Ni-electroplated Cu/SUS316 laminated tape and its property 
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Naoji Kashima and Shigeo Nagaya, J. Appl. Phys. vol. 104, 
Nov. 2008, 103913. 

[3] Makoto Tokudome, Toshiya Doi, Ryota Tomiyasu, Manabu 
Daio, Yoshinori Hakuraku, Kunihiro Shima, Shuichi Kubota, 
Naoji Kashima, and Shigeo Nagaya, IEEE Trans. Appl. 
Supercond. vol.19, June 2009, pp.3287-3290. 

[4] N. Kashima, K. Shima, T. Doi, S. Kubota, T. Watanabe, M. 
Inoue, T. Kiss and S. Nagaya, IEEE Trans. Appl. Supercond. 
vol.19, June 2009, pp.3299-3302. 

[5] 
, vol.44

No.6 2009 6 pp.269-277.  
[6] 

, vol.44 No.11 2009 11
pp.488-495. 
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1. Y. Ichino, et al.: Physica C, Vol. 470 (2010) p.1234 
2. Y. Ichino, et al.: IEEE Trans. Appl. Supercond., submitted 
3. , : 2010 71

15a-T-2 2010 9  
4. R. Kita, et al.: Physica C, Vol. 470 (2010) p.1198 
 

Fig.2 Jc of YBCO thin films at 77 K in 1 T as a function of 
applied field angle. 
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