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Development of a heat exchanger utilizing the properties of the polyimide
mixture for highly efficient ultra-low-temperature cooling
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This study aimed to create a heat exchanger with high efficiency for
ultra-low temperature cooling using properties of a polyimide (PI) mixture of Pl and polyglycolic
acid biodegradable plastic filaments (PGAF), and also to elucidate the Kapitza heat transport
mechanism between porous materials and superfluid helium-4. These results will lead to innovative
high-performance dilution refrigerators, which are indispensable for stable operation of

superconducting circuit quantum computers.

Only PGAF could be removed from the sintered Pl mixture to create a heat exchange pathway. Kapitza

resistance between sinters made of fine silver particles having different particle sizes and
superfluid helium-4 was investigated in the temperature range of 50 mK to 0.7 K. Despite the rough
surface of porous material, no anomalous Kapitza resistance was observed, and the resistance showed
a novel temperature dependence on a power law of temperature.
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