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Trapped Field and Heat Generation Analysis Using Pulse-field Magnetization  
for Bulk Sm-Ba-Cu-O Superconductor Cooled at 20 – 40 K 

Masahiko KANEYAMA, Hiroyuki FUJISHIRO�, Kazuya YOKOYAMA*1, Tetsuo OKA*2 and Koshichi NOTO 

Synopsis: Pulse-field magnetization (PFM) has been investigated for a bulk Sm-Ba-Cu-O superconductor cryo-cooled at 20 - 
40 K using pulse magnetic fields Bex of 3.83 - 6.07 T. The temperature rise �T after applying the pulse fields increases as the bulk 
superconductor’s initial temperature Ts decreases and as the applied field Bex increases. The generated heat Q, estimated using �T
and the specific heat C of the bulk superconductor, decreases with decreasing Ts for lower Bex (=3.83 T), but increases with 
decreasing Ts for higher Bex (�5.53 T). There is a slight increase in the pinning loss Qp determined from the magnetization M vs 
the applied field �0Ha hysteresis curve at a lower Ts. These results can be explained by the increase in pinning force Fp at lower 
temperatures. The lowering of Ts is one of the promising approaches for enhancing trapped field BT

P using PFM. 
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Fig. 1 (a) The experimental setup of a SmBaCuO bulk 
superconductor on the cold stage of a GM cycle helium 
refrigerator. (b) The positions for the temperature and trapped 
field measurements on the surface of the bulk disk.  
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Fig. 2  The time evolution of temperatures T1(t)-T5(t) at (a) 
Ts=20 K, (b) Ts=30 K and (c) Ts=40 K after applying No.1 and 
No.5 pulse fields of Bex=5.53 T. The inset for each figure shows 
the distribution of the trapped field BT

3mm after applying the No.1 
pulse.
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Fig. 3  The maximum temperature rise �Tmax for each Ts as a 
function of the applied field Bex for the (a) No.1 and (b) No.5 
pulses, respectively. �
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Fig. 4  The trapped magnetic field BT
P for each Ts as a function 

of the applied field Bex for the (a) No.1 and (b) No.5 pulses, 
respectively. 
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Fig. 5  The summary of the trapped field BT

P versus the 
maximum temperature Tmax. The measured trapped field BT

FC by 
FCM corresponding Tmax is also presented. 
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Fig. 6  The estimated Q values for each Ts as a function of Bex

for the No.1 and No.5 pulses. The inset shows the temperature 
dependence of the specific heat C(T) of the SmBaCuO bulk. 
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Fig. 7  The time evolutions of the applied field �0Ha(t) and local 
field BL(t) after applying the pulse field of Bex=5.53 T at (a) Ts=20 
K and (b) Ts=40 K. 
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