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Optical and magneto-optical properties of a single
crytal of Fe;Seg and Co;Seg grown by Bridgmann tech-
nique have been studied. Spectra of normal inci-
dence reflectivity, magneto-optical Kerr effect and
UPS were measured at room temperature. The diag-
onal and off-diagonal elements of conductivity spec-
tra obtained from these spectra, showed that the
difference in magnetic character between Fe,;Seg and
Co,Sey is caused by the difference in 3d-electron
bandwidth just around the Fermi level. It is also
found that the contribution of the spin polarization
of conduction electron to the magneto-optical effect
is not significant, but that of a band-to-band transi-
tion is more effective. We propose a schematic band
structure of Fe;Seg and tentative assignment of the
transitions corresponding to the absorption spectra
and the magneto-optical spectra.

1. @CHIC

Fe;Seg l3¥ 0 74 + (Fe;Sp) LEMEERTR » FDH
RLE 6 >BPTVEBSBAI VIS F A FO—DT
b 5. Fe,Sey RERIBRICBL, HANICIE NiAs #iE
%2 &%, 4ib bR NiAs Bl FeSe Tid, Se d
BT RAGREHEA & 0 Fe 13 Se O/\FALE % 5
¥ 50 Se @RIOHER TR Fe 1 +ICERFEMSEN,
ZDfbFER I LFe,,Se £ 153, ERFEXSCHES
FRVEENERICA—F—-L, ciFRcERBEOHE
BETES, X=01250& %, $HbE, Fe,Seg i
WTiE, Fig. 1 icRd &5 4 {SOFMEH> {4c) ¥
EWBERTRETH 5. 533K L LoSBETIE 3 ED
ER#%HE> B> BENKEI Y,

Fe;Seg(4c) OWEMEIZ 7 = VRIMETH 545, £ ORHFIC
S\, Fet* & Fe’* O - DR Fick 54 4 Vi
EFINE, Fe,Seg D\vd /N FicEir 5 Stoner §Y

HAIGA#SYL%E Vol 12, No. 2, 1988

DEFEHIEAE LTEZL B, HE-&0 & Lkt
BEshTuwin,

AIE DR E LT, FeSeg @7 x V) « FHiH#zigIc
LBz v bab—DFELP, 2IVRANTTHEDOT 1Y
RV 7 MEEAAVEFNTHIRT S ENTE, F
7z, (Fe,_Co,):Ses DEGHICEITE 0<x<0.3 TD pyy
(=58up)? &S, MLERARSE— 2 FELTE
ABAAVEFVTHRIATELZLLILD B,

—%, Serre 5% i3, &BHULEF L THRAT &L
EL T3, FeSey DERUEIUIE, 2~10K T—Efl%
ED 10~100K THABK R LLBHWLIREELX T2
5%, 100K FHI THrhuthds - T 350K ML E ¢ldidiz—
SEfE (3x107%Q-m)) £7RkY. £ LT 350K LULTidsk
LOBRICEET 5. i HBORIED SKD ¥ (Bm]/
mol/K?®) i3 \Wd Ny FOBFicLbbD&E LTAE

O o

—e A

Fig. 1 Crystal structure of Fe;Ses. Solid and
open circles represent iron atoms and vacancies
respectively. (4c-structure)
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Fig. 2 RMCD hysteresis curve of Fe;Seg
measured at 2140 nm.
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Fig. 3 Reflectivity spectra in Fe,Seg and Co,Seg
between 0.2 and 25 eV measurd at room temper-
ature.
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Fig. 4 Real and imaginary parts of diagonal
elements of conductivity in Fe;Seg and Co,Seg,
obtained from reflectivity spectra by Kramers—
Kronig analysis.
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Fig. 5 Real part of diagonal element of conduc-
tivity for photon energies below 5eV.

DRI 5313 TRIE L 72,

© 0.2~ 1eV: FAFRM IS

® 05~ 4eV: 2 F a v ERBRIESSE

® 25~25eV: YT SOR ¢ BL-1
NS ARY PAEERL, REROHEIMEORIEE,
)7V ALY (546 nm) i TIT- f.

2) HEFRRI A

BEAKIC & BRETFHRB R <7 bV (UPS) OMlE
i3, BERYIMEDF SOR Mkic TRIEASIT- 7. BlEICH
WRBRENO T 2 L F ~ 14, 32~120eV. BiH L KE
FOR@x ¥ -1, +05~-18eV Th5. ME
13, Fe;Seg ic>WTDHIT- 1z,

3) WROEER~Z M

BSEFEA~7 bk, EVNFEERE TR
KMt (RMCD) & # —[alézic > W THIE L 2. Fig.
2 I2ifE 2140 nm T® Fe,Seg ® RMCD £ X5 1) ¥ 2

BARIGCHBSF 25 Vol 12, No. 2, 1988



100
mes.
——- Fg7Ses
;E —=-=Co7Ses
;: fitting
= ———-Fe7Ses
2 ——Co7Ses
-
g S50
o
|

% 5 10

PHOTON ENERGY (eV)

Fig. 6 Reflectivity spectra in Fe,;Seg and Co,Seg;
solid curves denote experimental spectra and
dotted curves denote those obtained by fitting.

Table 1 Drude and Lorentzian parameters of
Fe;Seg and Co,;Seg in Egs. (1) and (2).
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Fig. 7 UPS spectra in Fe;Seg for binding en-
ergies between 0.5 and —18 eV with photoexci-
tation energies 32 eV and 100 eV.
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Fig. 8 Polar Kerr rotation and RMCD spectra in

Fe;Seg between 0.5 and 3.5 eV measured at room
temperature.
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Fig. 9 Real and imaginary parts of off-diagonal
element of conductivity tensor in Fe;Sez ob-
tained by Egs. (3) and (4) (see the text).
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Fig. 10 Schematic band structures of FeS, CoS
and NiS proposed by White and Mott'?.
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Fig. 11 A schematic band structure of Fe,Seg
estimated from the present experiments.
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Table 2 Assignments of transitions in the absorption spectra and magneto-optical spectra of Fe;Seg.

(hw: energy of transistion, A: oscillator strength (arbitrary unit))
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