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Development of mineral insulated high field superconducting magnet for next
generation particle physics experiment

lio, Masami
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Next-generation particle physics experiments require 20 T class magnets
operated in high radiation environments exceeding 100 MGy. However, existing superconducting magnet
technology cannot reach it. The purpose of this research is to challenge the development of new
superconducting magnet technology through the basic development research of mineral insulation using

REBCO wire which is a high temperature superconductor. We succeeded in forming about 0.025 mm thick
ceramic film on REBCO surface by applying ceramic coating technology. It has a withstand voltage of
more than 2 kV, and no degradation of the superconducting performance is confirmed by measurement
of critical current. In addition, a radiation resistant pulse-tube cryocooler made on a trial basis,
and the cooling test has confirmed the expected cooling capacity. From the above, the prospect of

realizing a mineral insulated superconducting magnet based on REBCO has been established.
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