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s-f Model and Electron States V
—— Green’s Function Method III and Density of States ——

Masao TAKAHASHI* Kazuhiro MiTsul and Masakatsu UMEHARA**

Abstract

Theoretical studies have been made on the conduction electron state in ferromagnetic semi-
conductor by s-f model. In this model localized magnetic moments are placed at each lattice site
regularly and a conduction electron moves in such a crystal interacting with the localized moments
by s-f exchange interaction. The directions of localized moments are completly random at high
temperature limit and are strongly correlated around the Curie temperatures in ferromagnetic
semiconductor. The conduction electron state is strongly affected by the order of localized
moments. )

We formulate a Green’s function method with #- matrix of s-f exchange interaction and
perturbation theory. Higher order terms are taken into account by the decoupling of - matrix.
Using a normalized two spin correlation function and a parameter which is calculated by coherent
potential approximation (CPA), the density of states is calculated. The numerical results agree
with CPA at high temperature limit and coincide with the results reported by Takahashi-Mitsui-
Umebhara in the case of small IS/ W, where IS is the strenght of s-f exchange interaction and W
is conduction band width. Small peak which appeares near the bottom of conduction band at

around Curie temperature is interpreted as pseudo-magnetic polaron state.
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