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1．Research Highlights 
 
1) Spin filtering effect at ferromagnet/semiconductor interfaces under optical spin 

orientation 
Detection of the spin polarization of electrons in semiconductor is one of the most critical 
issues to be developed for spintronic devices; a very promising approach is to use spin filtering 
effect at the ferromagnet/semiconductor interfaces. In this study, we employ optical spin 
orientation method to excite spin polarized electrons in GaAs or GaAs/AlGaAs quantum wells 
and spin filtering effect of the spin polarized electrons at Fe3O4/GaAs interfaces is investigated 
in detail. The 10 nm thick Fe3O4 layer was grown epitaxially on a very flat GaAs surface which 
is prepared using molecular beam epitaxy, giving rise to a spin filtering efficiency associated 
with the negative spin polarization of Fe3O4 bulk. The results demonstrate that the spin 
polarization of 10 nm thick Fe3O4 remains negative given a clear interface between Fe3O4 and 
GaAs. Also, the potential of half metallic Fe3O4 for spintronic devices is promisingly ensured. 

 
2) Electric control of magnetic domain strictures 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 variation of magnetic domain structures in Fe dots/BaTiO3 heterostructures and firstly 
observed switching between a multidomain structure and a single domain structure by reversing 
an electric voltage locally applied to BaTiO3 just underneath Fe dots. 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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