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SAU. This enables us to use Hybrid Bulk HTSC SAU at 
higher temperature. 
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Figure 4: The undulator field dependency on the critical 
current density in each undulator type 

 
Figure 5 shows the dependency of the required amount 

of the solenoid field change on the undulator field. This 
shows that the required amount of the solenoid field 
change to generate the same amplitude of the undulator 
field, it is related to the required solenoid field, is weaker 
in Hybrid Bulk HTSC SAU. Especially, Hybrid Bulk 
HTSC SAU at ܬ௖ ൌ 3.5	kA, the solenoid field of 2.2 T is 
just required, while the solenoid field of 4.0 T is required 
in normal Bulk HTSC SAU at ܬ௖ ൌ 6.5	kA,. 

0 1 2
0

2

4

6 Normal

Hybrid

B0=1.2 T

Bs=4.0 T

Bs=2.2 T

re
qu

ir
e
d 
B

s 
[T

]

B0 [T]
Figure 5: The dependency of the required amount of the 
solenoid field change on the undulator field in each 
undulator type. 

CONCLUSION 
To enhance the undulator field of Bulk HTSC SAU, we 

studied numerically introducing hybrid staggered array 
configuration in the undulator. To calculate the magnetic 
field in the structure consisted of the bulk HTSCs and the 
soft magnetic pieces, we made the calculation by RADIA 
code with the model of the bulk HTSC and the method to 
treat it. As a result, we found that the undulator field in 
the hybrid type was stronger than the normal type at the 
same critical current density of the bulk high-temperature 
superconductor magnet. We also found that the critical 

current density and the amount of the solenoid field 
change required to generate the certain undulator field 
were less in the hybrid type than in the normal type. This 
implied that the hybrid type can operate at higher 
temperature and the lower cost than the normal type. 
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