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Study on the origin of giant magnetocaloric effects using pulsed and steady high
magnetic Fields
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Ni-Mn-based Heusler alloys Ni-Mn-Z (Z = Ga, In, Sn, and Sh) have been

studied extensively as a class of promising magnetocaloric materials. These materials undergo a
first-order martensitic transformation accompanied by the metamagnetic phase transition. In this
study, the magnetocaloric effects were measured directly as the adiabatic temperature change using
the pulsed high magnetic fields. By combining magnetization, specific heat, magnetostriction, and
microscopy measurements under pulsed and steady high magnetic fields, we evaluated quantitatively
the electronic, magnetic, and lattice entropy. First-principle based calculations revealed that
certain non-stoichiometric compositions can show a giant magnetocaloric effect attributable to the

electronic entropy change.
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