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1Y, Kim', WL Shin® and Bl Min®/. Plowtes, The Cathelic University of
Korea, Bupkeon, South Korea; 2. CSCMR, Seou! National University,
Seand, South Kovea; 3. Phyvics, Kookmin Unlversity, Seoul, South Kovea: 34
Fohang Accalirator Laboriory, Polang South Kivea, 5. Phsics,
POSTECTI, Pokang. South Koves

The observation of the very large negative magnetoresistance (MR) and the
metal-insulator (M-1) wansition in Fe; Cu Cr,5; (x=0, 0.5) spinel sulfides
hes mvoked much interest in spinel sulfides. In order to elucidivte the ergin
of gianm MR anid the M.l transition i Fe, Cu, Cr,S, (x=0, 0.5}, it |5 important
to undersiand their elecmonic siructures. In this work, we have investigated
the valence states and the electronic and magnetic structures of tansition-
metal (1) ions in Fe, Cu CeS, (0, [5x20,5) by using synchrotron radiation
speclroseopies, such as soft x-ray absorption spectroscopy (XAS), photoe-
mission spectroscopy (PES), and soft x-ray magnetic circular dichroism
(AMCD . The measured T 2p XAS spectra show that the valence stites ol Cr
anil Cu tons do not change with x in Fe, Cu, Cr,S, (0, 1=xs0.5), and that they
are mearly trivalent (Cr’") and monovalent (Cu''), respectively, The Fe 2p
XAS spectra nf [:EJ_It 'nll:l""l*:!’-,i.i arp very similar 1o thar of Fe metal, indicating
that the Fe 3d electrons have the metallic-like bonding. The T 2p XMCOD
specini provide evidence that the magnetic moments of Cr and Fe oo 1 |
afigned antiparalle] w each other. Vilence-bamd PES measuremenls reved
that the Fe 3d stutes consist of the occupied majority-spin (T} Lyt and &
states below B, and the partially occupied miriurizf,-spi_u () e, siales in
close 1o E;. The Cr 3d states, with the t,,;” (CF") configuration, are loca!
ar~1.5eV below EF. The Cu 3d states ire found to be nearly filled q'i:l‘“pud.
they are focated at ~2.5 eV below EF. The S 3p states are very broad inde
cating the large hybridization to Fe 3d states. These findings suggest that e
metallic charncter of Fe, Cu Cr.5; for x>0 is determned inainly by i
hybndized Fo 3d-5 3p states.





