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Magnetocaloric effects (MCEs) are the isothermal en-
tropy change and the adiabatic temperature change
caused by application or removal of a magnetic field.
Because of the need for energy efficiency and en-
vironmental safety, magnetic refrigeration is an eager-
ly anticipated technology. Research on and develop-
ment of new materials with large MCEs are strongly
desired. In the present article, we first review recent
progress in magnetic refrigeration around room tem-
perature. Then, we report on the recent discovery in
Japan of giant MCEs originating from a first-order
magnetic transition from a ferromagnetic to a para-
magnetic state around room temperature for
MnAsl_bex and La(Fe|-xSix)|3Hy.

Key words: magnetocaloric effect, magnetic refrige-
ration, magnetic entropy, first-order magnetic transi-
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Fig. 1 Entropy wvs. temperature diagram of
magnetic materials with and without a magnetic
field.
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Fig. 2 Schematic illustration of the AMR.Y
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Fig. 3 Entropy vs. temperature diagram of
magnetic materials showing a first-order
magnetic transition.
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Fig. 4 Magnetic entropy change caused in
MnAs by a magnetic field, ASwm, as a function of
temperature.'?
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Fig. 8 Magnetic entropy change caused in La-
(FeossSio12)13 by a magnetic field change, ASy, as
a function of temperature.?®
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