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GG?—FPSKR Calculations for Electronic and Magnetic Structures of Transition-metal
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It is well known experimentally that the cubic B20 structure transition metal
monosi licides XSi(X=Cr,Mn,Fe,Co) exhibits a wide variety of magnetic and transport behavior, such as
CrSiEnon—magnetic(NM) metal), MnSi(ferromagnetic(FM) metal), FeSi(NM semiconductor with a small gap), and
CoSi(NM semimetal). It is also known that the mixtures Fe(1-c)Co(c)Si of FeSi and CoSi become FM at
intermediate concentrations although both extrema are NM. It is recently shown that the Fe(1-c)Co(c)Si
disordered alloys present a remarkable behavior of half-metallicity in the Fe-rich region. We
successfully reproduced the fundamental features of the magnetic and electronic properties of XSi and
Fe(1-c)Co(c)Si, using ab-initio calculations based on the GGA in the density functional theory and the
full-potential Korringa-Kohn-Rostoker Green®s function method.

We also studied the lattice distortion effect around impurities in Fe, as a preparation for the study of
the distortion effect in the prsent systems.
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