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Crystallographic and Mdssbauer studies of the sample Felng.1Cri 9S4 were investigated with
Mossbauer spectroscopy, X-ray diffraction, and magnetization. The crystal structure was found
to be a cubic spinel by using a Rietveld refinement of X-ray diffraction (space group Fd3m), with
the lattice parameter ag = 10.0294(3) A. Mdssbauer spectra of Felng 1 Cr1.9S4 were obtained at var-
ious temperatures ranging from 18 to 300 K. The magnetic hyperfine and the electric quadrupole
interactions at 18 K were fitted, and yielded the following results: Hpy = 144 kOe, 6 = 35.0°, ¢
=0° 7 = 0.89, and AEg = (1/2)e?qQ[1 + (1/3)n*]*/? = 1.92 mm/s. The ratio of the electric
quadrupole interaction to the magnetic dipole interaction (E2/M1) was found to be R = 1.97. Our
study strongly suggests that R rapidly decreases to 77 K; simultaneously the Mo&ssbauer spectra
change from an 8-line to a 6-line pattern. The Debye temperature of the Felng.1Cry.9S4 is found to
be ©® = 252 + 5 K.

PACS numbers: 85.70.Ge, 85.80.Lp, 85.70.Ay
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