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Magnetic Circular Dichroism of the Hematite-ilmenite Solid Solution System
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Element selective electronic and magnetic structures for a a-Fe,O; (hematite) -
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FeTiO; (ilmenite) solid

solution system are surveyed by x-ray circular dichroism (XMCD) spectroscopy. The magnetization of this

solid solution system is mainly contributed by the Fe*"

clear magnetic polarization of Ti*"

. . . . . . 4+
ions in Fe, xTixOj; in spite of nonmagnetic natures of Ti

ions. Besides the XMCD spectra at Ti L, ; edges showed

ions in common

sense. These results clearly suggested that the Ti ions in Fe, xTixO3; had some 3d electron densities caused by

the Fe 3d - Ti 3d hybridization.

Wa
a-Fe,0; — FeTiO; [ ¥ A 1% . M fi Al 5l D
a-Fe,05 & FeTiOs 73 SRR AE f 1K T & 5 1T
b0y BT HRHEGE G TRV T = U R
LEREEMEEZRTZENMLATND
K HOATEFEOHBRmIIFEIZE D & Te~900K
D EIRBEMENEER & 72 2 ATREME S RIR 41 T
D, WO AEY hr=27 Ak E LT
LELEEDTND Y,
LZAT, kD HMLEINTET VI K

5 e RERBEEEOBEMESLESILEMEIL, K
SRR E (R a-Fe,05 @ 1 5 O BEREIRG 7% Tit

BT HZETHELD, Thbb, BiMEA
FrThD FE, AL THD TV

BT D Z LT LY A G ORISR K
ELWAHAL, 7 VBENHET 5, £,
FTREFMIC, b9 R OBREIR T O Fe
DL F BTSN, Fe’ L F DRA
Rz AT D7 0BEBRREEEZ RS, £ L
T3dBEFEHZ2W T, BEE OB



BERABEMEICEBEMICIZES L2V EEZD
hT&7, UL, Fe¥ORITBER T — A~

b 2 BUE L7235 6 1@ B T & 22 VB E O
O X3, FeTiO; HLfh dh o Wk 78 Bl 7 /3
A — THRIHINTEY, TiAF I bEX
E—AL MRFEL TV D AREERSH S Y,
< b x TH ~ 1L, FeTiOs O @ i fR BEH O X
HIE OFE R, 557 Ti Kafrs L O Ko
TFIANT T MREER., VT T A MR E
72 85 | FeTiO; o> Ti X Hifli 72 TiY (kg
REEIZIE 22 <, T & TiY oo W Y 22 b 22 IR e
CHBAREMEE R LTS Y,

T ZTARBETIE, LEMDRERA A 2 M
b OB IR 2 r BRI T 5
Z AR X AR A (XMCD) A R
7 MVIZHEHE L., Ti-Lys WG £ OY Fe-Lys
WL 5 D XMCD £ 0 | o-Fe,03 — FeTiOs [F ¥
RORRHEECE TS ZFEMICAT 5 2
ExHEHRE LT,

K

o-Fe,03— FeTiOs [E A 4 > XMCD ] 7E (1.
BL25SU DR A MCD #& % v CTIT - 72,
AREHT, BHSEIC IV ER L7 4 FEHO
F 72 DAL D Fe,y TicO3 (x=0.4, 0.7, 0.8, 1.0)
MIARBERAETHY , ZTNOREMNE T 2 B
KREMHTHD Z E1E, &5 Lo XREPIE
THER Lz, HIEICEL TiE, MiRVWEIRIC
T U 72 Bl ekt 2 M@ 22 (~107 Pa)ic
fR7ziv7z MCD JIIETF ¥ /N —HIZEA L,
F X U N—NTHET 2 2 & T, TG RRR
K& 157,

XMCD HIE X HIINEE S 1.9 TIZRB W T,
1K/ A R0 E ks FE o 3R e I 78 23 W RE e
Wt iEE— R CTEM L, £ LT, BHK

BRF DT — & LT 5 2 LT, RORER
MDA 7y ERELEZAXRY MV E&T,
A X #iE, EREICIZERETH Y |
FINBESS H AT Th 5, £, MREE
IR (To)dlT 5 TD XMCD A7 s v D24 %
BT 5720, i ~50 K O #ipH CiRUEHEE
AL S, XMCD #lIlE & i L 7=,

MERUER

Fe, 2 Tip O3 AALAX D FEHZ DWW T, 50K IZF
T % Fe Loz Welllhin DYWL A~ KL (XAS)72
5UNZ MCD A2 v &K 1 2R,
Fe;Tigg03 13X, Tc=H 220K D 7 = U B CTH
D . Fe ,TigsO3 F D Fe 4 A%, TcLAFT
FEFICKRE RIS WA Z EBRHFFSh
L, £Z2AT, RFMET VICL D L&
Fe; 2 Tigs03 DAL R B 1L Fe’ o sFe* o s Ti' 0 505
L7200 Fe Ly XASIZR G5 2 K
DRER L, FNZFH, Fe*™ (708.5¢eV) & Fe'*
(710.1 eV)IZHF i L TWB, & L CTHBRZEN Z
LI MCD A7 FLid, £& LT FH v —

e
[PPET] PETTY RTETE PETTY FTTRY PYTI ITRT] PRTTY FYTT1 RVTTY FITRY ITATINTNTE PRVTY AT

720 740 760
Photon Energy (eV)

700

Fig.1 XAS and MCD spectra for the Fe L, ; absorption

edges of Fe; ,Tip gO; measured at 50 K
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Fig.2 XAS and MCD spectra for the Ti L, 5
absorption edges of Fe; ,Tip 303 measured at 50 K.
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