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The Mossbauer spectroscopy has been studied for the sulphur spinel FeCr,_ .M S, (M=Ga,In) at
various temperatures, from 4.2 K to room temperature. The spectra consist of two doublets at room
temperature, which show that the Ga and In ions are partially occupied to the tetrahedral (A) site.
It is found that the Ga and In ions stimulate the asymmetric charge distribution of Fe ions in the A
site. The electric quadrupole splittings (AEy) of the A and B sites in the Mossbauer spectra of
FeCr,_,Ga,S, (x=0.3) are 0.83 and 2.94 mm/s, respectively, while those for the FeCr,_,In,S, (x
=0.3) are 0.54 and 1.54 mm/s, respectively. The AE, for the Ga doped samples are larger than that
for the In doped samples, in spite of the larger ionic radius for In ions. We suggest that stronger
covalence associated with the smaller bond length includes a large asymmetric charge distribution.
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