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Abstract

The magnetic and eectronic nature of Cr- spind and Mn+- perovskite related sulfides were surveyed as
$in dectronics materid candidates. Generd knowledge on magneto- trangport properties and crysd
dructures for Cr- spind and Mn- perovskite related sulfides were mentioned with historical backgrounds in
chap. 1. Experimental methods are described in chap. 2.

Mn subgtitution effects on magnetism and trangport properties in Fe,MnCr.S, (x = 0.2, 0.5) were
described in chap. 3. FeCrS, hes agpin-glass like phase bdow 60 K (= Ty) and aferrimegnetic phasein the
temperature range 60-170 K (T, = 170 K). Upon subdtitution of Fe by Mn, Fe.,MnCr.S; (x = 0.2, 0.5)
exhibits a larger maximum negative magnetoressance (MR) than FeCr,S.. These phenomena can be well
explained on the basis of the magnetic polaron modd. Magneto- transport properties of Cr 3d band filling
controlled CuCr,S, were described in chap. 4. CuCr,S, shows a p- type metdlic conductivity and
ferromagnetism with T, of 375 K, and exhibits megnetic anomay a 84 K (= Ty). The partid Ge-subdtitution
in Cu gte changes Cr 3d band filling and greatly reduces T, and dightly reduces T, for CuCr,S;. MR of
CuGeLCr,S; can be expressed s p = aH? — bH" below T, (8, b, and n are temperature-dependent
adjustable parameters, H: magnetic fidd). This unusud MR originates in coexistence of ferromagnetism and
Fin- glass like (meta magnetism) dates for Cu,GelCrS. Electronic sructures and magneto- trangport
properties for p- and n- type FeysCuosCroSy were destribed in chap. 5. - type FensCupsCrS, are
ferrimagnet, and perform large negative MR about 0.1 (MR =(p 1— P o)/p o) @ 340K inamegnetic fidd
of 6 T. Wefound that the MR for p-FensCuosCrS, is about twice as large as thet for n- type FensCupsCroSy
a T.. XPS dudy reveded that the dectronic dructure of p- type FeysCuosCraS, could be proposed as
Fe* 05CU™ 05Cr*",S 4. On the other hand, the dectronic structure of n- type FeysClosCrSs could be proposed
s Fe”o55 FE"s CU 55 CUP5 CrSy. These reslilts suggest that the inhomogeneous valence of Cu and Fe
gives the n- type conducting for FeysCupsCroSy. The strongly corrdlated eectronic dates, magnetism and
trangport properties for novel layered oxysulfides (SCuMm.,ZnOsS, Sl aluMns075S,) were surveyed
in chap. 6, 7. Summary and prospects were described in chep. 8.

These reaults reveded tha Cr- spind and Mn- perovskite rdated sulfides have unusud magneto-
transport effect, and these effects originate in these correlated electronic states.
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