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Fig. 1. Refined x-ray diffraction patterns of the Feq¢Cug Cr,S, at the
room temperature.

$k=141718128) 2] Volume 14, Number 1, February 2004

30
5000 ©

18

Magnetic moment (emu/g)

i i " 1, A H e L A 1
50 100 150 200 250 300

Temperature (K)
Fig. 2. Variation magnetic moment of FeygCug Cr,S4 with temperature.
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Fig. 3. (a) Variation of resistance of FeggCugyCr,S,; with temperature,
(b) Variation of MR ratio of FeygCuyg Cr,S, with external field.
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Fig. 4. Mossbauer spectra of FeygCug1Cr,S; at various temperatures.
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Table 1. Refinement x-ray diffraction parameters of Cug ;FeqoCr,Sy
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Parameters a (A) u (S) dres (A) dC,s (A) des (A) Rp (%) Rr (%)
9.9880 0.7413 2.3118 23118 24139 4.28 4.16
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Hy= 10]. ©|== Fig. 4ol YRt A& G<ollxe] Mossbauer 3
] v AEe dX|F
Hy=H,;p+ Hyp+ H, (2) . ° — . . . -
Fig. 62 /WE3A 45480 O A7)el 554 45
o] Al 717 AgEeE FAET A7 H,,2 orbital current ko] H]e] LxojEAe) gk 1@oltt. 15 KRE] 100 K7}
2 % AP Hy S dipole field®, Ho2 Fermi A A 373] Z4sic 100 K& Hol7le AMs] gasiict, ol
= 4SS VERY s JAY] Aeellw EARICE H & = 9 IS AT RIRAF ARl =A414 42
& 80) BEOIT Hyyt Hy B9 S He Ao2 & 2 Wishe Wolews) A Yxlsle ARS e

HA om 2% A5d) vlEe] £9 gk H.E sk M
o] YA 7] Wil 18 59 e 2EoEAo] e}
el 3 15K, 80 KollAe] ZH|H) A7 Zk2h 158
kOe, 220kOe®| ZkS VERHH o= HAFHZQ] Fe** o] 3}
“Jejol] sk groltt.

Fig. 5014 7Rt B84 15KOIA 2.2 mm/sE
257} S7Hl wet vl F43] ke Egoltt. ol
et olf= o Zo) AolxY At HrREEA
A= Fe? ol29] 714V SD7F A 2Rl <3
7o} SEZ ZepAAR ol SEEe] 317] wiizd] o] F
EZ gloll7] ¢85k Jahn-Teller Y223 o] dojutr] &<l
Ao M) ol ARTE} cubicd 7% 53 Jahn-
Teller ¥1ei%lo] Uojulot sl= Ao gt FAH7F ErH7-

240 4
i —®-H |
200 = hf
3 9~ E |,
160 = e Py
tq-)\ N
= , E
2 H
= o
s =
1 <
L 0

0 40 80 120
T (K)

Fig. 5. Quadrupole splitting and magnetic hyperfine field for
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Cug FeyoCr,S, has been studied with Mossbauer spectroscopy, x-ray diffraction, vibrating sample magnetometer (VSM), and
magnetoresistance (MR) measurement. The crystal structure was determined to be a cubic spinel with lattice parameter a; = 9.988 A.
The MR measurements show a semiconductor behavior below 110 K and metal behaved above 100 K. The temperature dependence of
magnetization of Cuy FeyoCr,S, was reported. In addition to a large irreversibility between the zero-field-cooling (ZFC) and the field-
cooling (FC) magnetization at applied field H=100 Oe, a cusp-like anomaly was observed in both the FC and ZFC curves. It shifted
toward the lower temperature region with increasing magnetic field, and then showed convex type maximum at 110 K, under the
applied field of 5 kOe. The Mossbauer spectra were measured from 15 K to room temperature. The asymmetric line broadening was
observed for the sample Cug Fe9Cr;S,4, and it was considered to be dynamic Jahn-Teller relaxation. The charge state of Fe ions was
ferrous in character. The unusual reduction of magnetic hyperfine field below 110 K was interpreted in terms of cancellation effect
between the mutually opposite orbital current field (H;) and Fermi contact field (H¢).
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