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Development of tunneling junction refrigerator with ferromagnetic effect

Kashiwaya, Satoshi
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Suspend 0.334K 0.0093K

We develop a superconducting-normal metal-superconductor tunneling junction
refrigerator of a suspended normal-metal type for cooling of high sensitive sensors working at ultralow
temperature. The performance of the refrigerator is evaluated by comparing experimental conductance with
numerical results of a theoretical formulation. The lowest temperature of 0.093 K at a bath temperature
of 0.334 K indicates the successful operation of the refrigeration. The maximum cooling power of the
present refrigerator estimated based on the non-equilibrium stationary state model is 213 pW at the

junction area of 40 x 7 m2.
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