TOSHIBA Concept of a Cryogenic System for a cryogen-free 25 T superconducting magnet
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|. Background VI. Conclusion
A new 25 T cryogen-free magnet using a REBCO insert coil in the inner coil of outer low-temperature superconducting (LTS) coils wound with NbTi and * The LTS coils were cooled by GM/JT cryocoolers using bypass piping, and the initial cooling time was estimated to be about 312
Nb3Sn is currently under development at Tohoku University. The ac-loss of the REBCO insert coil during the specified field ramping time of 60 min. will hours (13.0 days). The heat invasion from the support of the REBCO coil was 37 mW, which was small enough compared with the
produce a heat load of approximately 8.8 W. Meanwhile, to provide protection from the leakage field of high magnetic fields, the cryocoolers must be total heat load of 5.6 W. The heat loads of the LTS coils at 4 K can be cooled by the two GM/JT cryocoolers with 4.2 W-class
arranged at positions away from the coils, so that a long-distance cooling technique is required cooling capacities at 4.3 K.

". Objectlves ¢ For the REBCO coils, we developed a cooling system in which helium gas cooled by the GM cryocoolers is circulated. It was shown
We discuss the concept of a cryogenic system for a 25 T cryogen-free magnet, in which the cooling systems of the LTS coils and the REBCO coil are separated. that the temperature of the coil cold stage can be minimized to 8.5 K at a gas flow rate of 0.5 g/s by optimizing the gas mass flow.

They are independently cooled to different operating temperatures of 4 K and 10 K.

lll. Concept of cryogenic system V. Cooling system of the LTS coils V. Cooling system of the REBCO coil
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