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Table 1 Specifications of dipole magnet 
Reference radius 30 mm 

Radius of magnet bore 60 mm 
Inner radius of return yoke 120 mm 
Width of coated conductor 5 mm 

Number of turns (both poles) 2774
Dipole magnetic field 2.90 T at 179 A 

Magnitude of higher (n > 3) 
multipole coefficients without 

magnetization 

< 1  10-4

Fig. 1 Temporal evolution of dipole component. 

Fig. 2 Normalized higher multipole components. 
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Fundamental study on evaluation method of AC loss in conduction-cooled HTS coil 
 

 
FUKUSHIMA Noriyuki TAKANO Reo MIURA Hideaki MIYAGI Daisuke TSUDA Makoto Tohoku Univ.  

MAEDA Shota YOKOYAMA Shoichi Mitsubishi Electric Corp.  
E-mail: n.fukushima@ecei.tohoku.ac.jp  
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Table.1 Specifications of a Y-based double pancake coil. 

Inner diameter  74.0 mm 
Outer diameter 85.0 mm 
Height 10.2 mm 
Number of turns 50 turns 
Critical current 77  115 A 
Inductance 296 H 

 

 
Fig.1 Schematic drawing of experimental setup for AC 

loss measurement of a conduction-cooled HTS coil  
 

 
Fig.2 Waveforms of coil temperature and heater power 
 
Table.2 Experimental results of AC loss in an HTS coil 

Temperature 
[K] 

Current
[A] 

Frequency 
[Hz] 

AC Loss
[J] 

20 20 10  5.82 
20 20 20  9.34 
20 20 30 16.34 
20 20 40 21.89 

ASC-12-014 .5-10
2012
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YOKOYAMA Shoichi, LEE Jiwon, IMURA Takeshi, MATSUDA Tetsuya, SATO Shinji, EGUCHI Ryo, INOUE Tatsuya, 
FUKUI Hideki, NAGAHIRO Toshinari, TANABE Hajime, DAIKOKU Akihiro (Mitsubishi Electric Corp.);  

NAKAMURA Taketsune, SHIRAI Yasuyuki (Kyoto Univ.); MIYAGI Daisuke, TSUDA Makoto (Tohoku Univ.) 
E-mail; Yokoyama.Shoichi@dx.MitsubishiElectric.co.jp 
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8K

Fig.1 Cooling properties of the HTS test magnet.  

Fig.2  MRI multi-slice images of a citrus by very stability 
power supply using a conventional MRI magnet. 

 Table1 Specifications of the 300mm bore test coil. 
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Fig.1 1/4 Cross sectional view of MRI coils after initial 
optimization of coil heights 

Fig.2 1/4 Cross sectional view of MRI coils after final 
optimization  
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Fig. 1 Dependence of normalised critical currents on angle of 
magnetic field. 
 

 
Fig. 2 Comparison among experimental result and numerical 
results of screening-current-induced fields. 
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