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Development of a compact and continuous sub-millikelvin refrigerator

FUKUYAMA, Hiroshi
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Through detailed thermal and magnetic simulations, we have shown that a
newly-designed adiabatic demagnetization refrigerator can produce and hold continuously ultra-low
temperatures as low as one thousandth of a degree above absolute zero. As a magnetic working
material, we use PrNi5 in which an applied magnetic field is effectively enhanced at the location of

Pr nuclei. Relatively low magnetic fields up to one Tesla are applied to PrNi5 by a compact
shielded superconducting magnet. Two such cooling units are connected in series via two
superconducting heat switches in between a dilution refrigerator, a precooling stage, and a sample.
By demagnetizing and magnetizing the two units alternately and cyclically, the system can keep

ultra-low temperatures continuously. We have developed these main parts and confirmed that their
performances are as planned.
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