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Development of magnetic refrigerant materials in liguid H2 - liquid N2
temperature range by utilizing a first-order magnetic transition
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The purpose of the present study is development of magnetic refrigerant
materials working in liquid H2 - liquid N2 temperature range. The target values of the magnetic
entropy change and the thermal hysteresis are 30 J/ K kg and 1 K, respectively. We focused on
Gd5Ge4, which undergoes a first-order magnetic transition (FOMT) from a ferromagnetic state to an
antiferromagnetic state on heating. We succeed in developing magnetic refrigerant materials with the

target values between 40 and 120 K by substituting Si for Ge. We noticed that the substitution of
Si for Ge increases both the FOMT transition temperature and the magnetic entropy change. This is
unusual, because the entropy change is expected to decrease, when the FOMT transition temperature is
raised. We have successfullg explained this behavior by taking account of temperature dependence of
magnetic entropy change in both the ferromagnetic and antiferromagnetic states.
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