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Simulation of pulsed field magnetization on HTSC bulk using vortex-coil 

FUJISHIRO Hiroyuki, OYAMA Mitsuru, NAITO Tomoyuki (Iwate Univ.) 
(E-mail: fujishiro@iwate-u.ac.jp)  
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Fig. 1. The experimental setup for the pulsed field 
magnetization using the vortex-coil and the solenoid coil.   
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Fig. 2. The simulation of the applied field dependence of 
trapped field Bz(r=0) at 40 K at the center of the bulk surface 
for vortex-coils (S-coil, L-coil) and the solenoid coil. 
 
 

   
 

Fig. 3. The cross section of the magnetic flux distribution in 
the bulk magnetized using (a) vortex S-coil and (b) 
solenoid-coil after applying magnetic pulse of Bex=4 T at 40 K. 
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超伝導バルクのJc分布とパルス着磁特性（Ⅰ）

Jc distribution and trapped field distribution by pulsed field magnetization in 
superconducting bulk 

— The comparison with trapped field distribution by zero-field cooling —

ARAYASHIKI Takahiro, FURUTA Daiki, NAITO Tomoyuki, FUJISHIRO Hiroyuki (Iwate Univ.)
E-mail; fujisiro@iwate-u.au.jp
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Fig. 2  Trapped field distribution of the bulk-B at 60 K
magnetized by (a) PFM (Bex=3.5T) and (b) ZFC (Bex=2.0 T)

Fig. 1  Trapped field distribution of the bulk-A-1-1 at 60 K
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Jc distribution and trapped field distribution by pulsed field magnetization in  
superconducting bulk  

- The comparison with direct measurement of Jc - 
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Fig. 1 Trapped field distribution after applying pulsed field of 

1.3 T and 1.6 T at 40 K and these cross sections along 

A,B,C-lines.    (a),(b) Bex=1.3 T    (c),(d) Bex=1.6 T 
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Fig. 2 Critical current density Jc distribution estimated by the 

magnetization method along X axis at 50 K.  (Bex=3 T) 
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Fig. 2  Fp,max of Gd123 melt-solidified bulks without 
and with annealing process under various temperature 
and reducing atmospheres. 

Fig. 1  Tc of small pieces cut from various parts of Dy, Ho, 
Y123 melt-solidified bulks with and without annealing 
process under reducing atmospheres.  
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Fig. 1 Tc
onset of undoped, Co- and Ga-doped Y123 melt 

solidified bulks determined by susceptibility measurements. 

(a) 
77 K 
H // c

(b) 
77 K 
H // c

Fig. 2 Trapping field distribution of Y123 melt solidified 
bulks at 77 K. (a):undoped, (b):Ga1.5% doped 
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Fig. 1 The magnetic field dependence of Jc with 
different particles and in different positions 
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Fig. 2 The integrated magnetic flux dependence on 
amount of each magnetic particle 
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Fig.1  The HTS bulk magnet system with Sm123 for 

magnetizing experiments.  

 
Fig.2  The scanning position of permanent magnet.      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3 Profiles of magnetic flux density of the sample magnet. 
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Cryogenic characteristics of both ends cooling and central heating oscillating heat pipes 
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TAMADA Tsutomu, SHIKIMACHI Koji, HIRANO Naoki, NAGAYA Shigeo (CEPCO) 

e-mail: mito@ nifs.ac.jp 

 
Fig. 1. Experimental setup of cryogenic OHP measuring the 

effect of orientation, where 1)cryogenic OHP, 2)Cu 
bus bar, 3)GM cryocooler, 4)filling pipes of working 
fluid, 5)valve, 6)buffer tank, 7)pressure gauge, 8)gas 
storage of working fluid (H2, Ne, N2), 9)vacuum pump, 
10)radiation shield, 11)cryostat. 

 
Table 1. Summary of characteristics of OHP with orientation 

Work- 
ing 

fluid 

Orien- 
tation 

[degree] 

Liquid 
filling ratio 

[%] 

Heat flux 
[W/mm2] 

Effective 
thermal 

conductivity 
[W/m·K] 

H2 +90 50.9 – 70.0 0.03 – 0.46 8,500 – 11,480
H2 +45 50.0 – 70.4 0.05 – 0.82 2,220 – 10,330
H2 0 51.1 – 72.2 0.05 – 0.30 2,830 – 6,380
H2 -45 - - Not operate
H2 -90 - - Not operate
Ne +90 53.2 – 75.0 0.03 – 0.46 5,100 – 19,440
Ne +45 50.6 – 70.1 0.10 – 0.82 6,000 – 17,000
Ne 0 69.8 – 86.1 0.03 – 0.82 6,000 – 8,500
Ne -45 - - Not operate
Ne -90 - - Not operate  

Fig. 2.  Both ends cooling and central heating OHP. 

Fig. 3.  Effective thermal conductivity of both ends cooling 
and central heating OHP. 
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Figure 2  Supposed prototype model of cooling panel for  
conduction/indirect cooling system for pancake coils 

Figure 1  Concept of the heat transfer mechanism of 
oscillating heat pipe (OHP) 
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Progress of High-Temperature Superconducting Magnet Option  
for the Helical-Type Fusion Energy Reactor FFHR 
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NATSUME Kyohei (Sokendai) 
E-mail: yanagi@LHD.nifs.ac.jp 

FFHR
[1]
13 T 100 

kA Nb3Al
ITER

[2]
Y HTS

[3,4] HTS 20 K

Y

10 
kA 100 kA

 

HTS (a)

[3,4] 8000
HTS

 

 

FFHR 40 m  

 

[5]  
 

 

(b)

Y

50 mm
0.3 n

100 kA 8000
24 kW 20 K

1.5 MW

 
 

 
Fig. 1 Segmented fabrication of helical coils with (a) half-pitch 
coil segments and (b) half-pitch conductor segments.  
 

 
Fig. 2 Illustration for the jointing method of HTS conductors.  
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Hysteresis loss in poloidal coils of the Large Helical Device (LHD)
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