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Abstract: The R&D activities of the working group for space cryocoolers of below-1K-class is

introduced. The current target is the ADR development for u -g physics experiment onboard

ISS as well as baseline study for below-1 K-cryocooler for IR and X-ray astrophysical

observations.
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Fig.1 Fundamental scheme of Magnetic Carnot Cycle
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Fig.2 Concept of continuous ADR and example of
experimental data
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Tablel. Characteristics of Continuous ADR
* Refrigeration power: 100 4 W at 0.1 K
* Cooling temperature: 60mK - 100mK
= Sample space: 100mm dia. X 100mm high
* Temperature stability: +1mK at 100mK
* High efficiency > 40 Carnot %
= Expelling temperature > 4.2 K
* Compact & light weight <20 kg
* Helium free: use of 4K Mechanical cryocooler

Table2. Specifications of Continuous ADR

Stage Op. Temp. Material Magnet Weight
1 60 mK CPA 01T 0.5 kg
2 55-280 mK CPA 05T 1.7 kg
3 250mK-1.0K CPA 15T 2.4kg
4 0.9-45K GLF 4T 3.1kg

*CPA= CrK (S0O4)," 12H,0. GLF=GdLiF,
**Material+Magnet
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Fig.3 Continuous ADR main parts
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Fig.4 Continuous ADR system
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