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Creation of novel cooling devices by simultaneously controlling
electric/magnetic dipole orders near the phase transition temperature

Izumi, Hirokazu
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BiFe03 is known as a multiferroic material that can be used at temperatures
above room temperature, and the correlation between polarization and magnetic spin order around the
transition temperature was investigated to gain insight into the creation of novel cooling elements
through simultaneous control of polarization and magnetic spin order by an electric field.

A BiFe03 thin film with excellent insulation to which a high electric field can be applied was
created by "in-situ laser-assisted irradiation,” and it was found that element substitution with La
and Al also improved the insulation. It was also found that spontaneous polarization increases when
stress is applied to the BiFe03 thin film. In systems with elemental substitution, the magnetic spin

order tends to be slightly reversed upon polarization inversion by an electric field.
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