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Spin injection into semiconductor quantum wells and circular polarization analysis of light emission
Spin injection is one of the most critical issues to be developed for spintronic devices. In this study, spin
injection from half-metallic Fe;O, into a GaAs quantum well is done and circular polarization of light
emission due to the recombination of spin polarized electrons and holes in the well is analyzed. As a result,
we have observed a circular polarization of 30% at 10 K in a magnetic field of 3 T, which is the largest
value reported for half-metallic spin sources so far. Also, the circular polarization decreases with
increasing temperature and becomes constant at 6% above 100K which corresponds to the Verwey
transition temperature. Therefore, the large circular polarization is associated with the metal-insulator
transition at the Verwey transition, giving rise to a different mechanism of spin transport at the
Fe;04/GaAs interface. These combined results suggest that Fe;O4 is one of the most promising candidates

for spin injectors to be incorporated in spintronic devices.

Correlation between magnetic anisotropy and interfacial stress in ferromagnet/ ferroclectric
heterosturctures

Electric field control of magnetic domain structures is very important technology as an alternative means,
instead of the conventional magnetic field control. In this study, our aim is to develop a new approach to
control magnetic domain structures in ferromagnet/ferroclectric heterosturctures using magnetoelastic
effect at the interface. In particular, we studied strain induced spin reorientation transition in
CoFeTaB/BaTiO3 heterostructures and firstly observed spin reorientation transition at the structural phase
transition temperature of BaTiOs, i.e., the magnetic easy axis switches from out-of-plane to in-plane at 280
K due to the stress occurred at the interface. The results indicate that magneto-electric effects can open a
venue toward electric field control of magnetic domain structures using ferromagnet/ferroclectric

heterosturctures.
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