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Fig. 1. Magnetization (M), thermopower (S), resistivity (p), and magnetoresistance (MRy=(p(0)-p(H))/p(0)), vs. temperature

for FeCr, S,(left), Fe,sCuysCr.S,(right). (Adapted from Ref. 6).
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Fig. 2. Nearest neighbors of (a) a tetrahedral site, (b) an
octahedral site, and (c) an anion site. (Adapted from Ref.
10).
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Fig. 3. (a) Total density of states (DOS) and (b) Site

projected DOS of FeCr,S,. Upper and lower panel of (b)

correspond to DOS of majority and minority spin states.

Solid, dotted, and dot-dashed lines denote DOS of Cr, Fe,

and S, respectively.
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Fig. 4. Schematic energy diagram of Half-Metallic FeCr,S,.
Unfilled e, electron at Fe sites can hop to the empty e,
band at Cr sites.
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Table L. Values of magnetic moments of Fe,,Cu,Cr,S,
for x=0.0, 0.5, 1.0. (unit: uz)

. Types | g Cu Cr S | Total
0.0 370 “319] 015 1.9
0.5 383 | -037| 3.14|-016]| 350
1.0 049 | 3.05]| —0.15] 5.00
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Fig. 5. (a) Total density of states (DOS) and (b) Site
projected DOS of CuCr,S,. Upper and lower panel of (b)
correspond to DOS of majority and minority spin states.
Solid, dotted, and dot-dashed lines denote DOS of Cr, Cu,
and S, respectively.
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Fig. 6. Schematic energy diagram of Half-Metallic CuCr,S,.
There are empty hole states at Cu site, and so electrons or
holes at Cu sites can hop to neighboring Cr sites.
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Fig. 7. (a) Total density of states (DOS) and (b) Site

projected DOS of Fe,sCu,sCr,S,. Upper and lower panel

of (b) correspond to DOS of majority and minority spin

states. Solid, dotted, dashed, and dot-dashed lines denote

DOS of Cr, Fe, Cu, and S, respectively.
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Recent discovery of colossal magnetoresistance (CMR) phenomena in perovskite manganese oxides has evoked
great interest for its physical peculiarity and the possible industrial application. Besides manganese oxides, CMR
phenomena is also observed in TLMn,0, with pyrochlore structure and in Cr-based chalcogenide with spinel structure.
In this paper, we have studied electronic structures of Cr-based chalcogenide spinels Fe,,Cu,Cr,S, at x=0.0, 0.5, 1.0
using the linearized muffin-tin orbital (LMTO) band method within the local density approximation (LDA). The
characteristic resistivity for x=0.0, 0.5 could be explained qualitatively in terms of the half-metalic electronic structure
and the Jahn-Teller effect. Especially, the half-metallic nature appearing in the metallic temperature regime is well
described by the proposed conduction model for x=0.0, 0.5, 1.0. We have suggested, based on the conduction model,
that the CMR phenomena observed in these compounds are closely correlated with the obtained half-metallic

electronic structure.



