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Fig. 1.  Equivalent circuit model taking into account 
screening current. 

 

 
 

Fig. 2.  REBCO single pancake coil with parameters, and the 
development view. 

 
 

1. H. Ueda, et al. “Spatial and Temporal Behavior of Magnetic 
Field Distribution Due to Shielding Current in HTS Coil for 
Cyclotron Application,” IEEE Trans. Appl. Supercond., vol. 
23, no. 3 (2013) Art. no. 4100805. 

2. S. Hahn, et al. “HTS Pancake Coils Without Turn-to-Turn 
Insulation” IEEE Trans. Appl. Supercond., vol. 21, no. 3, pp. 
1592-1595 (2011). 

It

Li
Rcti

IctiI i

RstiRrei

LsciRsci

Lj

Ictj

RstjRrej

LscjRscj
Rctj

I j

Mscj, j

Msci, i

Msci,scj

ith single pancake coil

jth single pancake coil

ravd

Sav

d

―	20	― 第95回　2017年度秋季低温工学・超電導学会

遮蔽電流磁場1B-a01



n

IEEE Trans. Appl. Supercond.

―	21	― 第95回　2017年度秋季低温工学・超電導学会

遮蔽電流磁場1B-a02



―	22	― 第95回　2017年度秋季低温工学・超電導学会

遮蔽電流磁場1B-a03



―	23	― 第95回　2017年度秋季低温工学・超電導学会

遮蔽電流磁場1B-a04



REBCO

[1]

[2]

GdBCO 50

Fig.1 30, 40, 50K
Ic 340, 260, 190A 

Fig.2
Ioper 2% 4%

2%

30, 40, 50K 136, 
104, 75A 40%

I a  0 A b  
1.05 A 143, 109, 79A

Fig.3
Fig.3 a  I  = 0 A

30, 40, 50K
24, 14, 10A b  I  = 

1.05A 12, 4, 4A
40K 52, 104, 156A 20, 

40 ,60%
I a  0A b  1.05A 54, 

109, 164A
Fig.4 Fig.4 a  I  = 0A

20, 40, 60% 30, 14, 3A
b  I  = 1.05A

9, 4, 2A

21A
1.05

 

NEDO

view of a GdBCO double pancake coil and 
. 

Fig.2 . 
 

Fig.3   of 
((a) I  = 0 

A, (b) I  = Ioper*1.05A). 
 

Fig.4   of 
I  = 0 A, 

(b) I  = Ioper*1.05A). 

1. 
(2017) p.80. 

2. 
 

―	24	― 第95回　2017年度秋季低温工学・超電導学会

遮蔽電流磁場1B-a05



    
MAWATARI Yasunori  HIGASHI Yoichi (AIST) 

E-mail: y.mawatari@aist.go.jp 

MRI NMR

 

 
 

2R1 2R2

2H1 ( R1 < r < R2, – H1 < z < H1) 
 (r,z) = (0,0) 

B0 (1) It BTC

BSC [1]   
 

 
 

 

 

 

 

ar r az z
 

BTC (2) It

 
 

 

 

FTC (R1, R2, H1)
(ar az)  

BSC (3) Mr  (r,z) 
 ( w ds Jθ) 

(r )  
 

 

 
Jc

(5) |Mr | < Jc w2d s /4
Mr

BSC +θ 

Br z > 0 
Br > 0 z < 0 Br < 0

(

) z > 0  Mr = −Jc w2d /4
z < 0 Mr = +Jc w2d /4 Mr

(3)  
 

 

 

FSC

BSC [1]  
(4), (6)

 
 

 

 
Mr Jc

(7) [2]
 

 

(
) f

 
(2)  (R1, R2, H1) → (fR1, fR2, 

fH1) BTC → f BTC

BTC

f
1/f f 2

 
(3)

Mr

f BSC

1/f 2

f 2  
(7) 2  (

It /Ic w) 

BSC Jc

BSC Jc

 
 

NEDO

[1] Y. Mawatari and Y. Higashi, Abstracts of CSSJ Conference, 
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(2015). 
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Fig.1 Treatment Flow of Removed Soil in this study  

 
 

 

Fig.2 Classification with Cone type Device 

Fig.3 Classification with Column type Device 

1 T t t Fl f R d S il i thi t d
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Development of Test Device for Aluminum Metal Melting by Electromagnetic  
Induction Heating Using HTS Coils 
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WATANABE Tomonori, NAGAYA Shigeo, HIRANO Naoki (Chubu Electric Power Co. Inc.); FURUSE Mitsuho (AIST) 
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Fig. 1 HTS
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[1] T. Watanabe, S. Nagaya, N. Hirano, S. Fukui, IEEE Trans. Appl. 
Supercond., vol.26, Art. ID 3700504, 2016. 

 

 
Fig. 1 Aluminum metal melting device by induction heating 
using HTS coils 
 

 
Fig. 2. Arrangement of aluminum ingots and HTS coils, and 
dimension of cross-section. 

 
Fig. 3. Magnetic field distribution in around aluminum ingots. 

 
Fig. 4. Time evolution of maximum and minimum temperatures of 
aluminum material. (1200 rpm) 
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Table 1. Specifications of GdBCO tapes. 
Sample I II III 

 1.0 2.0 
Upper copper  - 20.0 75.0 
L  - 20.0 - 

 1.5 6.0 
 1.5 - 

 60.0 75.0 
Tape width (mm) 4.0 5.0 
IC  118 91 314 
n  35 32 33 

 

(a) Non-copper layer (Sample I) 

(b) Thin copper layer (Sample II) 

(c) High critical current and thick copper layer (Sample III) 
Fig.1 Experimental results of AC loss per cycle in three types 

of GdBCO tapes as a function of frequency. 

[1]R. Inoue et al. : IEEE Trans. Appl. Supercond ol.27, 
No.1(2017) 5400106 

[2]Z. Jiang et al. : Supercond. Sci. Technol., 17 (2004) 

―	31	― 第95回　2017年度秋季低温工学・超電導学会

Y系線材特性1B-p03



RE-123

RE-123
 

5 mm RE-123
SHPM

79 K -60 mT

 

Fig. 1 17 s

 70 A
Fig. 2

867 s
Fig. 1

70 A t = 867 s

Fig. 2
Fig. 3

Jc

I / Ic

Fig. 4

t

RE-123
 

―	32	― 第95回　2017年度秋季低温工学・超電導学会

Y系線材特性1B-p04



-3.5
-3.0
-2.5
-2.0
-1.5
-1.0
-0.5
0.0
0.5
1.0

3.5 3.6 3.7 3.8 3.9 4.0

ln
 α

ln σc

LN2
RT

―	33	― 第95回　2017年度秋季低温工学・超電導学会

Y系線材特性1B-p05



Ⅰ

―	34	― 第95回　2017年度秋季低温工学・超電導学会

Y系線材プロセス (2)1B-p06



Fig. 3 Comparison of growth rate dependence of Tc 
fabricated by conventional PLD method and VLS growth 
method. 

Fig. 2 Cross-sectional TEM image of the Y123 matrix 
on CeO2-buffered IBAD-MgO substrate fabricated by 
VLS growth method. 

 , , , ;   
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1. Y. Yoshida et al.: Appl. Phys. Lett., 69, (1996) pp.845-847 
2. K. S. Yun et al.: Physica C 381 (2002) 1202. 
3. Y. Yamada et al.: J. Crystal Growth, 167, (1996) 

pp.566-569 

Fig.1 Schematic drawing of a Vapor-Liquid-Solid growth 
mode. 

Fig. 3 Comparison of growth rate dependence of TcTT
fabricated by conventional PLD method and VLS growth
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Effects of halogen addition for fluorine-free MOD processed Y123 thin films  
deposited on metal substrates 
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[1] Y. Ishiwata et al., IEEE Trans. Appl. Supercond. 23 (2013) 
7500804. 

[2] T. Motoki et al., Supercond. Sci. Technol. 27 (2014) 
095017. 
[3] S. Ikeda et al., Abstracts of CSSJ Conference 94 (2017) 19. 

Fig. 1. Schematic image of a double-sintering method.

Fig. 2 Cross-sectional TEM image of Y123 film (~1.0 mt) 
prepared by double-sintering method.

Fig. 3 Cross-sectional TEM image (a) and electron 
diffraction pattern (b) of the Y123 film (~1.0 mt) 
prepared by fast double-sintering method. 
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FeSe SrTiO3  
Fabrication and structural analysis of FeSe + SrTiO3 nanocomposite film 

 ,  ,   ( );   ( ) 
TOKURA Fumiaki, HORIDE Tomoya, MATSUMOTO Kaname (Kyushu Inst.Technol.); ICHINOSE Ataru (CRIEPI) 
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[1] P. Mele, et. al.: Supercond. Sci. Technol, vol. 25 (2012), 
p.084021 
[2] E. Bellingeri, et. al.: Appl. Phys. Lett, vol. 96 (2010), 
p.102512 
[3] T. Ozaki, et. al.: Nat. Commun.7 (2016), p.13036 
[4] Y. Zhang, et. al.: Appl. Phys. Lett, vol. 98 (2011), p.042509  

Fig.2 TEM image of FeSe+STO nanocomposite film. 

10nm 

Fig.1 The X-ray diffraction pattern.   
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