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Fig. 1. (Color online) Crysta structure of FeV,0, (spinel structure).
Inanormal spingl structure, Feions are located in the tetrahedrd sites
and V ions are located in the octahedral sites.
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Fig. 2. (Color online) (a) Fe 2p XAS spectra of FeV,0O, for bulk (red
curve) and powder (blue curve) samples, in comparison with the those
of reference Fe oxides of divalent FeO (Top) and trivaent o-Fe,Os
(bottom). (b) The curve-fitting results of the Fe 2p XAS spectra of
bulk (Top) and powder samples (Bottom), respectively. See the text
for the details.
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Fig. 3. (Color online) V 2p spectra of FeV,0, for bulk (red solid
lines) and powder (blue dotted lines), in comparison with those of
reference V oxides of trivalent V,0; and tetravalent VO..

3= T=o|t) Fev,0,0 2~FEZ Al717) oF 530eV &
AoA T Z7FKE ol V 2p WZEE9Y) B AU
o} 0 1s Wzt F99] FFollvixle L #ho]l fAketed, O
1s XAS 2~HlE#9] A|ZEo| V 2p XAS ~HEH] &
2w AX7] wiEolch. A7 A F8 He Lot
L Alele] 1AL 2% 217 oUA(SO splitting)
of sigsh=tl, V 2p Wz E919] SO splittinge °F 7.8eV
Z Fe 2p =99 SO splitting(eF 13.6 eV)ol] Blsle] 3]
Atk AeltkFig. 2 3x). ofHg AlolFor <l Fe
2p XASIAN= Ly 928} L, v=7F & we=o] Fe 2p
XAS ~HEHS BA51717F 494U, V 2p XASIME Ls
939} L, 937t 2 EEEA] @3 ok AA JoeEE v
2p XAS Z~HER 9] FXo] Eigl EAlHo] gt

Fig. 39 V 2p XASS] ®lae] <J8d FeVv,0, bulk A&
o] 2~HERLS V¥ AJHo V,0.0F vl fFAREAIRE v
Ble] VOgh= tha b=t} d FeV,0, powder AlE<]
2HEZHLS FeV,0, bulk A|852] 2~HEZHT A2 FAls}



...... -3AF -

LAFEE> WS o] 85 AE - ol -
AgE oA ok o] BT S Fev,0, powdere] V
2p XASE V0.8 AR FAFSHAIRE =2 ouA] Gl
(¢F 517evel ¢F 523ev =3]) ARsAdo](shoulder) Foke]
F7F E4o] #E==d| ©] shouldere] $1X]7F VO, (V) <]
T 9= X} ADd] AR HlaE 57 Y38k
FeV,0, bulk A15¢} powder A|59] ~HEZE] F =9
et AUAE Lok Lol 42 27H9] k4 (guide
lineg) O & FAI3FATE FeV,0, powder AlFolA B2
shoulder7} V2 AEfoll A 7108 7V s g Fuletd], 1
o= HOJFE(T) AE}E2] T 2p XAS AFHEH| A Ho]
5 o]0 YRt FAESE F HA9] AL 2 o
Uz ZoZ o|Fdihs AMdo]l & oA Q7] wiFelth
[12]. Z8EE FeV,0,2] V 2p XAS S3ZA7= FeV,0,
9] bulk AlEIAE Vo olEe] YR} vl wilg- 7zt
A9, powder AlEAME V3L V& AFEIZE Ao e B
o Fo}.

FeV,0,2] bulk A2 V 2p XAIA V o]&5e] Az}
7PF A9 v EE #EEde, olHd e Fe 2p
XASe] WHATHFig. 29] Fe 2p XAS W& #x) A=He
A7 HRIth fukshd Fev,0,8] Fe ol2o] Fe?¥9] &3t
AZE dElEhE Vool vAvEY B3t YAt A=
ZAfsoF & Aol7] wiZoltt. 53] FeV,0,4 Fe o9 €
27 AEi7E bulkell e Feoll 7R, powderdll e 7
o] Fe* AHo|EZ, V o] A= bulkelX= Vel
7PEEtE powderdllAE V2 AR v ARo] uj9- =
A BEEoof & Ao=E A B3l V 2p XAS
AgdlolEellMe 238 V4 ez A7) wjFold)
olgA FFEe AT Hole AF At U olf=E o}
% FeV,0, powder A|£9] FHA V3 o]Lo] Aks}E]o]
V& JEIR WHElSY] whiEe® AZMETh 13 EE FeV,0,
o] Fe 2p XASelAe}t fAlSAl vV 2p XASY AFE
scrapingsle] 798+ bulk A1E2] HoJE)7} powder AlE-<]
tlofEfel] Mgt FeV,0,0] I3 ARt 725 Wrggtial
Azt

o|FA MBI FeV,0, bulk A159] Fe o] 29| 1l
St AP oF Fette] EFAAPT EI =2 (Fig. 29
Fe 2p XAS W& Z=x), V 9 /3 daple vy
=3 AP} Aol & Zlolot. afdE Eslal Fev,0,
9] bulk ZFEjA] v ol2Ee] AxP T A v AJEE #
2 olfE vt 2ol olsfislarat gtk Fev,000 e
Vv Aol xFlEo] JIEEE V 2p XAS ZHEA9
SO splitting?} ZobA Ly 328} L, 937} wHekelA as]
A @FoERE V 2p XAS ZHERX Z 1 EER] gAY
32 FeV,0, AlF0Y o] O #Y (excess)o] UoIA Vo]

G- 09 - 0N - IS - Fed T A9 - 201

e L i 1r 1 e

c

=)

o

s

2

2

E (Scraped)
Powder
(As-is)

1 1 | 1 1

710 720 700 710 720 730

Photon Energy (eV)

Fig. 4. (Color online) (a) Fe 2p XAS spectra of FeV,0, for, obtained
with the light of right circular polarization (p+, red solid lines) and of
left circular polarization (p—, blue dotted lines), respectively, and the
difference between them (Ap, black solid lines), corresponding to the
Fe 2p XMCD spectrum (b) Comparison of the Fe 2p XMCD
spectrum of a bulk sample (red solid lines) with that of a powder
sample (blue dotted lines).
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The dectronic gtructure of ferrimagnetic spinel oxide of FeV,O, has been investigated by employing soft x-ray absorption
spectroscopy (XAS) and soft x-ray magnetic circular dichroism (XMCD). The Fe 2p and V 2p XAS spectra show that the valence
dates of Feand V ions are ~Fe**" mixed-valent states and ~V** states, respectively. In Fe 2p XMCD spectra, finite XMCD signals are
observed for divalent Fe?* states only, but not for Fe** states. This finding indicates that the magnetic moments of Fe?* ions are ordered
ferromagnetically but that those of Fe* ions are cancelled, implying that Fe?* ions play an important role in determining magnetic

properties of FeV,0,.
Keywords: FeV,0, XAS, XMCD, eectronic structure, spinel, ferrimagnetism
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