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1P-p02 計測・物性
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Fig.1 Dilution refrigerator for NMR  

Fig.2 (A) Magnetic field lines made by a coil. (B) The 
lines made by a coil in a copper tube.

Fig.3 Rubber (sample) in and out of coil for NMR 
experiment  
 

T. Hiraoka, T. Simamoto, K. Okada and M.Fujii: Cry. 
Rep. Kumamoto Univ. Vol.18(2007)pp.55-69. 

1P-p03 計測・物性
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Experiments and Simulations of Creating Carbon Nanotubes in liquid Helium 

Sasebo National College of Technology  : T.Yoshiro, Y.Johno, T.Shigematsu, H.Kawasaki 
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1 T.Shigematsu.,Trans.Mater.Res.Soc.Jpn.,32[1](2007) 
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TERAUCHI Naoya NOGUCHI So IGARASHI Hajime (Hokkaido University) 
E-mail: terauchi@em-si.eng.hokudai.ac.jp 
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1. Y Hatsukade, et al., Supercond. Sci. Technol. 22, (2009), 
114010. 

1P-p06 計測・物性



― 104 ― 第83回　2010年度秋季低温工学・超電導学会

(LED)
CCD

( )
( 7,400)

1P-p07 計測・物性



第83回　2010年度秋季低温工学・超電導学会― 105 ―

 

0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

C
oo

lin
g 

po
w

er
 [W

]

2nd stage temperature [K]

Pb:HoCu2=30:70
Pb:HoCu2=40:60
Pb:HoCu2:GOS=40:30:30
Pb:HoCu2:GOS=30:40:30

 

0.00

0.05

0.10

0.15

0.20

0.25

C
oo

lin
g 

po
w

er
 a

t 4
.2

K
 [W

]

Volume rate of Pb from the hot end [%]

Pb:HoCu2

Pb:HoCu2:GOS=40:30:30

Pb:HoCu2:GOS=30:40:30

 

1P-p08 冷凍機



― 106 ― 第83回　2010年度秋季低温工学・超電導学会

0 10 20 30 400

0.5

1

1.5

Temperature(K)V
ol

um
et

ric
 S

pe
ci

fic
 H

ea
t(J

/(c
m3

K
))

Pb
HoCu
HoCu2

Cold End Hot End

HoCu or PbHoCu2

0 10.25 

2nd Stage Temperature(K)

2n
d 

St
ag

e 
C

oo
lin

g 
C

ap
ac

ity
(W

)

0 5 10 15 20 25 30 35
0

4

8

12

16

T1=40K
HoCu(100%)
Pb(100%)
HoCu2(25%)+HoCu(75%)
HoCu2(25%)+Pb(75%)

10 20 30 40 50 60 70 80 90 100
0

4

8

12

16

20

24

28

32

1st Stage Temperature(K)

2n
d 

St
ag

e 
Te

m
pe

ra
tu

re
(K

)

HoCu(100%)
Pb(100%)
HoCu2(25%)+HoCu(75%)
HoCu2(25%)+Pb(75%)

(1st Heater, 2nd Heater)

(0,0)

(0,7)

(0,14)

(15,0) (30,0)

(15,7)

(15,14)

(30,14)

(30,7)

1P-p09 冷凍機



第83回　2010年度秋季低温工学・超電導学会― 107 ―

Development of novel refrigeration system with multi pulse tubes (Numerical simulation) 

MIZUNO Katsutoshi,  IKEDA Kazuya,  NAGASHIMA Ken (RTRI); 
HIRAI Yasuo,  TAKAHASHI Sadamitsu,  IWAMOTO Shinpei (AWI)  

E-mail: mizuno59@rtri.or.jp 

1

2 1

GM

100 W@50 K

Fig.1
Fig.2 on-off

”on”
(a),(b)

2
1.2 Hz 1.9 MPa

Fig.3, 4
(a),(b)

99 W
1340 W 131 W

1100 W

2

Fig.1 Model of GM type active buffer multi pulse tubes 
cryocooler. 

Same 
phase 

Reverse 
phase 

Fig.2 Valve sequence of each drive mode. 

Fig.3 Pressure wavefomes of compressor and pulse 
tubes (same phase). 

Fig.4 Pressure wavefomes of compressor and pulse 
tubes (reverse phase). 

1. K. Ikeda, et al.: Abstracts of CSJ Conference, Vol. 82 
(2010) p.98 

1P-p10 冷凍機
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Development of novel refrigeration system with multi pulse tubes 

 
 ( );  

IKEDA Kazuya  MIZUNO Katsutoshi NAGASHIMA Ken(RTRI); 
TAKAHASHI Sadamitsu IWAMOTO Shinpei HIRAI Yasuo (AWI) 

E-mail: k-ikeda@rtri.or.jp 
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Fig.2 Refrigerating capacity according to FRP 
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Fig.3 The parallel-run result by the difference in a gas 
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[1]K.Ikeda,et al.:Abstract of CSJ Conference,Vol.82(2010)p.98 
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1P-p12 冷凍機
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1P-p13 冷却システム (1)
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1P-p14 冷却システム (1)



― 112 ― 第83回　2010年度秋季低温工学・超電導学会

1P-p15 冷却システム (1)
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1P-p16 冷却システム (1)
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1P-p17 冷却システム (1)
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Flow

20 m 25 m

1P-p18 磁気応用
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1P-p19 磁気応用
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1. 3.

6. 11.

T0=30 K, μ0H=6.19 T T0=30 K, μ0H=7.97 T

T0=30 K, μ0H=5.81 T T0=20 K, μ0H=4.64 T

1P-p20 磁気応用
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22246079

3 m

1P-p21 Bi 系線材 (1)
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Motohiro Kawasaki  Koji Nogami  Masataka Iwakuma  Kazuo Funaki (Kyushu Univ )  
Naoki Ayai  Shin-ich Kobayashi  Masashi Kikuchi  Kazuhiko Hayashi (Sumitomo Electric Industries) 

E-mail  kawasaki@sc.kyushu-u.ac.jp 
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Bi2223  
Fabrication and longitudinal uniformity of 1m-long Bi2223 tapes with resistive barriers 

 
   ;    

MAKIHARA Tomohide, INADA Ryoji, OOTA Akio (TUT); LI Chengshan, ZHANG Pingxiang (NIN) 
E-mail: t-makihara@super.eee.tut.ac.jp 
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Fig. 1. Distribution of critical current density Jc at 77K and 
self-field for Bi2223 tape with interfilamentary barriers. 
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Fig. 2. Contour maps for self-field Bz on barrier tape at (a) x = 
240-280 mm with high Ic (= 47 A) and (b) x = 710-750 mm 
with low Ic (= 38 A). 
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Fig. 3. Contour maps for differentials of self-field dBz/dy on 
barrier tape at (a) x = 240-280 mm with high Ic (= 47 A) and (b) 
x = 710-750 mm with low Ic (= 38 A). 

No. 20686020, No. 
22560270 ( )

( )  

[1] R. Inada, et al.: Supercond. Sci. Technol. 22 (2009) 085014. 
[2] R. Inada, et al.: Adv. Sci. Technol. 75 (2010) 181. 
[3] A. Oota, et al.: Rev. Sci. Instrum. 70 (1999) 184-186. 
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Bi2223  
Interfilamentary coupling properties of Bi2223 tapes with interfilamentary resistive barriers 

in AC perpendicular magnetic field 
 

   ;    
INADA Ryoji, OKUMURA Yasuhiro, OOTA Akio (TUT); LI Chengshan, ZHANG Pingxiang (NIN) 

E-mail: inada@ee.tut.ac.jp 
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Fig. 1. Normalized loss factor qm = 0Qm/2B0

2Stape for twisted 
barrier tape at different operating frequencies fop. 

 
Fig. 2. Fitting results for frequency dependence of losses Qm 
for twisted barrier tape by (1) at different field amplitudes B0. 

 
Fig. 3. Comparison between hysteresis loss Qh, coupling loss 
Qc and total loss Qm at 77 K and 45 Hz for twisted barrier tape. 

No. 20686020, No. 
22560270 ( )

 

[1] R. Inada, et al.: Supercond. Sci. Technol. 22 (2009) 085014. 
[2] R. Inada, et al.: Adv. Sci. Technol. 75 (2010) 181. 
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Changing of Tc by substitutional effect of Ca for Sr of Bi-2223 
 

  ( ) 
MORI Yusuke, IKEDA Hiroshi (University of Tsukuba) 

E-Mail: ikeda@bk.tsukuba.ac.jp 
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Fig.1  Powder X-ray diffraction patterns  
for samples with x in the present 
Bi1.84Pb0.34Sr1.91-xCaxCa2.03Cu3.06Oy system. 

 
      Fig.2  x dependence of Tc obtained from  
      magnetization characteristic. 

[1]V. F. Shamray, et al.:Crystallography Reports Vol.54 No.4 (2009) 

p.584-590 

[2]R. Yoshizaki, et al.: Advances in Superconductivity vol.3, (1991) 

p.483-486  

1P-p25 Bi 系線材 (1)
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Table 1 Specification of HTS Bulk and HTS wire used in 
shielding ring 

Bulk GdBaCuO 
Diameter 30mm 
Height 10.0mm 
Trapped Field 1.22T (at 77K) Field Cool 

Jc 
7.37×107 A/m2 (Estimated from experiment 
of trapped magnetic field of bulk.) 

n value 20 
Wire GdBa2Cu3Ox/ Hastelloy substrates 
Thickness 220 m (with 100 m thick Cu layer) 
Tape Wire Width 5.0mm 
Ic 155A 
Jc 1.35×1010 A/m2 
Je 1.41×108 A/m2 

1 HTS HTS

[1],[2] HTS

 
2 HTS

No ring: 
Ar.1: Ar.2: 

Ar.3: 
3

3 4
3

4
 

Ar.1
 

HTS HTS

 

 

1. O. Tsukamoto, et al.: Journal of Materials Processing 
Technology, 161, 1-2, (2005) pp52-57 

2. K. Yamagishi, et al.: IEEE Trans. on Appl. Supercond., 
Vol.19, No.3, (2009) pp.3561-3564 
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TFA-MOD YGdBCO

Flux pinning properties dependent on magnetic eld angle in
TFA-MOD-processed YGdBCO coated conductor with nanoparticles

, , , ( );
( );

, ( );
( );

KOIDA Takaya, KIUCHI Masaru, OTABE Edmund Soji, MATSUSHITA Teruo(Kyushu Inst. of Tech.);
MIURA Masashi (Los Alamos National Laboratory);

IZUMI Teruo, SHIOHARA Yuh(ISTEC-SRL);
KATO Takeharu(JFCC);

E-mail : koida@aquarius10.cse.kyutech.ac.jp
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Fig.2  Angular dependences of  (a) Jc and (b) n-value at 
77.3 K for B = 1 T. 

Fig.1 Magnetic field dependences of (a) Jc /Jc0 and (b) 
n-value in YBCO films with various crossed 
columnar defects. 

SUEYOSHI Tetsuro NISHIMURA Takahiro, YONEKURA Kenji, FUJIYOSHI Takanori,  
MITSUGI Fumiaki, IKEGAMI Tomoaki (Kumamoto Univ.) 

E-mail: tetsu@cs.kumamoto-u.ac.jp 
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Evaluation of critical current property in CVD processed  
YGdBCO coated conductors  

    
     

TAKAHASHI Yuji, KIUCHI Masaru, OTABE Soji, MATSUSHITA Teruo Kyushu Inst. of Tech SHIKIMACHI Koji,  
WATANABE Tomonori, KASHIMA Naoji, NAGAYA Shigeo Chubu Electric Power  

E-mail: takahasi@aquarius10.cse.kyutech.ac.jp 
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1. A. Kaneko et al., Physica C 426 431(2005)949. 
2. K. Himeki, et al., Abstracts of CSJ Conference, Vol.79 

(2008) p.9 
3. Y. Takahashi, et al., Abstracts of CSJ Conference, Vol.82 

(2010) p.75 

Table 1  Specification of specimens. 
specimen #1 #2 #3 #4 #5 
d ( m) 0.45 0.75 1.05 1.35 1.65
Tc(K) 90.8 90.5 90.2 91.1 90.3
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Fig. 1: Magnetic field dependence of magnetization critical 

current density at 20 and 60 K. The dotted lines show the 
results of previous CVD-processed YGdBCO tapes3).   
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Fig. 2: Magnetic field dependence of apparent pinning 

potential at 20 K. The dotted lines show the results of 
previous CVD-processed YGdBCO tapes3).   
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SrTiO3 YBCO  
Jc  

The inductive measurement of Jc for YBCO thin film on SrTiO3 bicrystal substrate  
using the third harmonic voltage method 

 
,     
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DOI Toshiya Kagoshima Univ.  
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Fig.2 Spatial distribution of the YBCO thin film. 
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Fig.3 Magnetic field dependence of Jc. 
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Table.1 6

 

Table.1 Specifications of YBCO sample tapes 
Length,          mm 150 
Width,           mm 2 
Cu (plating thickness)  m 20 
Ag (plating thickness)  m 5 
GdBa2Cu3Ox Thickness m 2.0 
Hastelloy Thickness   m 120 
Ic0               A 97.0 91.8 94.6 

Fig.1 Simulation result of current trace in each REBCO 

Fig.2 Experimental result of Ic/Ic0 with AC over-current 

Fig.3 Experimental result 
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Sample No. Ic[A] Burnout  
current value [A] 

Type H-01 181 626 
Type H-02 174 603 

Type HT(SS20)-01 190 661 
Type HT(SS20)-02 190 661 
Type HT(CA50)-01 194 966 
Type HT(CA50)-02 196 977 

1 V/cm
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                      (a)                                                       (b) 
Fig.1. Schematic view of two parallel conductors with triangular or 
polygonal cross-section, (a). Cross section of two parallel N-sided 
polygonal conductor of the vertices, 1, 2, ..., and N with N+1= 1, and 
M-sided polygonal conductor of the vertices, z1, z2, ..., and zM with 
zM+1=z1, in the counterclockwise order (b). 

             (a)                                 (b)                                    (c) 
Fig.2. Divided cross-section for the confirmation of inductance 
calculation by Eq.(2) or (4). It results that the numerical calculation by 
Eq.(4) is simple and better than Eq.(2). 

[1] T. Tominaka, Abstracts of CSJ Conference, vol.82, p.31 (2010). 
[2] T. Tominaka, J. Phys. A:Math. Gen. vol.39, p.6045-6055 (2006). 

Inductance for conductors with triangular or polygonal cross-section 
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Winding technology development of Y-based HTS power transformers (4) 
- Shunt current uniformity and short-circuit current withstand - 

OKAMOTO Hiroshi  HAYASHI Hidemi (Kyushu Electric Power Co.); IWAKUMA Masataka, TOMIOKA Akira (Kyushu Univ.);  
SAITO Takashi (Fujikura Ltd.); GOSHO Yoshihiro, MACHI Takato, TANABE Keiichi, SHIOHARA Yuh (SRL)  

E-mail: hiroshi_a_okamoto@kyuden.co.jp 

 
Fig.1 Transposed coil. 
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Fig.3 Shunt current rate of strands at 800Arms and 77K.
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Fig.2 400kVA transformer. 
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