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Figure 1. Electoric state of Mn3* in an octahedral oxygen ligand

field.
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Figure 3. Schematic phase diagram of a layered-perovskite La,_,

Sr;4,MnO,. AF and CO represent an antiferromagnetic and a
charge ordering phase, respectively.
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Figure 5. Schematic view of the in-plane charge ordering state
proposed by Sternlieb et al.?
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Figure 6. Energy dependence of the charge-ordering superlattice
reflection (3/2, 3/2, 0) near the manganese K-absorption edge at
T=29.6 K. The solid curve is a calculated one based on f'(E) and
f"(E) of Mn3+ and Mn**,
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Figure 7. Energy dependence of the anomalous scattering factor
f and f” of Mn3+.and Mn**.

Figure 8. Schematic view of the charge, spin, and orbital ordering
in a layered perovskite manganite, La,y sSr; sMnO,. The stacking vec-
tor along the c-axis is shown in the figure.
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Figure 10. Energy dependence of the orbital-ordering superlattice
reflection (3/4, 3/4, 0) near the manganese K-absorption-edge at
T=29.6K.
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the definition of the polarization directions.

Detector

COFHEBREYRIICRT, COERRID, T, AH
X DY 7 <RI ELICEE LT, #EL x #1334 /X
WCioTWAI e, RIZ, 7Y~ ABREAKRTMEIZIS0E
OFPEE > TWAZ LERLTW A,

WIZZ O ERRICHIET A ERBER BN, K13
Vi, BUERR D b OB TS (5/4,5/4,0) BMEDOT Y
ABEEMEEZRLTWA, TOBEIREETIGT- T
Wiz, FEES D, HAE 71808 FIAOIRE NS ERX
hico EREIRNG)OFEMBT, Ar—NV7 77 2—0D
HAENG A== LT, ERELBROTI—FH LT
e —JF, RCIEERE, LagsSrisMnOy ORITH LT
I, FRTEATORWS, &< ABROBERFATHEIN
T35 LaMnOz I2 oW TEE L S HIEE L7212, [RXemtn B
DT F 54 PF—fEfE LT, Mn BINGH I 3VE—T45°
ICEWEE AT Cu(220) b, TOKE, v
TR EF - L AH BT, BERFBET260mE
Wik, BLECEERELL, A REEOBILx KL
o TWAZ ERGhole, CNHOERERLD, T
CEB LB, FELICBERF 50 ATS HELTH
LT EPBEMICIE o7, ThiE, BUERRE 2 EENICE
B L7-0DTDORITH %,

FREOESIT, AERBERIES LPERFICN LT
KERARIER T 52 /2R CTH LB, 2 TR~ ERE
B 62200 T, BB~ ICRkE
STVWAEWIEHFEBRLTHE L, HA i Md+(1) &
Mn3+ Qi LC, Thzh (y2—22) 24 7¢ (22—x?)
2 A TOYERFEEE L2, TORDVIZ, ThZEh
(By2—r2) x4 T (3x2—r2) XA JOWEHKF % KE
LTh&D, COXA TOBMBRFIL, BT/ ER
BHEFR»OOEERHRTHLDOTH b, ZTORER
i3, Mo3*(DIC LT, @WRO T 25, M3+ (2)IcH LT
Lakoons, Bb, #hzho Mot oL, &2k
BANED - 12RO T, ZOBROFEREI TN
Licith, (85T, ThbO 2BHOBMBERFONEDL
LREBICER L TWE0h, BEOERBERM /2T
BREBETETWEY, TOREITIE, XD EENBET
26 OBEIRE OESHEREBLE L 2B THH D,

XC, TTTHEBRFE»LO ATS &ilicw LT, &F

35

Intensity

Figure 12. 3D plot of the calculated intensity of the orbital order-
ing superlattice as a function of the azimuthal angle y, and the
analyzer angle y,.
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Figure 13. Azimuthal-angle dependence of the intensity of the or-
bital ordering superlattice reflection (5/4, 5/4, 0) normalized by the
fundamental reflection (1, 1, 0) at E=6.552 keV, T=29.6 K. The
solid curve is the calculated intensity of eq. (5).
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Figure 15. Temperature dependence of the normalized intensity of

the charge-ordering superlattice (1/2, 1/2, 0) and the orbital-order-
ing superlattice (5/4, 5/4, 0) at E=6.552 keV, the azimuthal-angle
$=110°.
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