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We have studied the local atomic, electronic, and magnetic structures of magnetic
semiconductors, Heusler alloys, and their interfaces using soft x—ray magnetic
circular dichroism in an element specific manner. Major achievements are:

— In the prototypical diluted magnetic semiconductor Ga, MnAs, antiferromagnetic
interaction between substitutional and interstitial Mn atoms has been found
indicating the necessity of removing interstitial Mn to improve the ferromagnetism.
— For the room—temperature ferromagnetic semiconductor Ti, Co,0,, clear correlation
has been found between the Co magnetic moment and the electrical conductivity, strongly
favoring scenarios of carrier—induced ferromagnetism.

— Substitution studies of the high—temperature ferromagnetic semiconductor Zn, Cr.Te has
revealed that the Cr®" valence state is necessary for ferromagnetism, favoring the
spinodal decomposition theory of ferromagnetism.

— For the Heusler alloy/Mg0 magnetic tunnel junctions, our XMCD results have given
support to the theoretical model that the reduction of magheto-resistance is caused
by Co antisite defects in Co-rich samples
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