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Fig. 1. Refined X-ray diffraction pattern of FeqoZny Cr,S, at room
temperature. Continuous line represent calculation and difference
(obs-cal) pattern. Tick markers correspond to the position of the
allowed Bragg reflections.

Table 1. Results of refinement parameters of X-ray diffraction on
FegoZng Cr,S,. The determined lattice constant ag, anion parameter
u and bond lengths between atoms d are listed.

Parameters  ay (A)  u (S)  dres (A) dus Q) des (A)
9.9967 0.2602  2.3408 2.3408 24016
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Fig. 2. The temperature dependence of ZFC and FC magnetization
curve for the Fey9Zn, Cr,S,4 under the external field 100 QOe.
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Fig. 3. The Mossbauer spectra of FeyoZngCr,S, at various tem-
peratures.
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Table II. The Massbauer parameters on FegoZng ;Cr,S4. The electric
quadrupole splitting AEy, hyper fine field Hy and isomer shift & are
listed Table II. The value of Jis relative to that of metallic iron.

T (K) Hys (kOe) AEy (mm/s) S (mm/s)
42 164(1) 2.22(1) 0.39(1)
77 206(1) 0.20(1) 0.59(1)
140 131(1) 0.02(1) 0.57(1)
153 0 0 0.56(1)
297 0 0 0.48(1)
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The crystallographic and magnetic properties of Fe)Zng Cr.S, have been studied by X-ray diffractometer (XRD), vibrating sample
magnetometer (VSM) and Massbauer spectroscopy measurement. The crystal structure was determined by the normal cubic spinel of
space group Fd3m and the lattice constant was a, = 9.9967 A. The specific phenomenon which looks like cusp pattern at 77 K was
observed in magnetization curves (ZFC : Zero Field Cooling) under 100 Oe applied field. Neél temperature (7) was determined to be
153K by VSM and Mossbauer spectra. The asymmetric 8-line profile has been observed at 4.2 K, which was attributed by the
colossal electric quadrupole interaction (AEp), AF, has 2.22 mm/s at 4.2 K. The AE, abruptly decreases around 77 K and then it
disappears above 77 K with diminishing of 8-line pattern. The isomer shift & at room temperature is 0.48 mm/s relative to Fe metal,
which means that the charge state of Fe ions is ferrous in character.
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