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Magnetic refrigeration is expected to be a future technology because of its energy efficiency

and environmental safety. The concept of magnetic refrigeration is based on the magnetocaloric

effects. In this article, we first review magnetocaloric effects and recent development of magnetic

refrigerators. Then, we report the giant magnetocaloric effects of MnAs; - .Sb,, which were recently

discovered by our group. It is found that a first-order magnetic transition from a ferromagnetic

state to a paramagnetic state is responsible for giant magnetocaloric effects in this system. Finally,

the prospect of magnetic refrigerant materials at room temperature will be given.
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Fig.1 Schematic illustrations of entropy vs. temperature
curves in zero field and in a magnetic field of

paramagnetic materials.
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Fig.2 Structure of a magnetic refrigeration system with

an active magnetic regenerator.
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Fig.3 Schematic illustrations of entropy vs. temperature
curves in zero field and in a magnetic field of

a first-order magnetic transition system.
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Fig.4 Temperature dependence of the isothermal entropy

change, ASym, of MnAs in various magnetic field

changes.
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of the

temperature change, AT,, of MnAs in various

Fig.5 Temperature dependence adiabatic

magnetic field changes.
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Fig.6 Temperature dependence of the isothermal entropy

change, ASm, of Mn;+sAs;—Sby in a field
change of 5 T. For comparison, the results of
Gd and GdsSi>Ge, are also shown.
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Fig.7 Magnetization vs. temperature curves of

Mn.00As0.9Sbo.1 in heating and cooling processes.
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Fig.8 Temperature dependence of directly measured
ATaa of Mni00Aso.0Sbo.1 in field changes of 2 T
and 5 T.
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