Bhpk&ES 130024

MEBRLRBEE
(EFEHRFAEMOREEARARREBET —4N—R - BHER)

Eﬁ%"’ﬂégg) - SHABMMERDRELZTAFIHRD MG X #3812 &5 ERFREE

Eﬁ%?_ﬂ;;) r Real-time observation of spin dynamics in spiral magnets by synchrotron x-rays
g& hont cc | #)TEF &) en% WM s 2013~ 2014 #

X |EF cs E PN BEFE 2015 &

g% 0—v= cz | Wadati Hiroki R4 HRKZE

e E T oo, | SRR A2

BIE ea (600 F~800 FIREICEEDHTTSLY,)

BB ERRIEMIE. EXESIERCERHEBGARERGEDEKENVEEEZRT . L lE. 5aVLWEF@HES
D BaFe0, & SrFe0, # RHIE DR RITEAT, H <. BaFel, BIED BRI LEEE . ST X BOXEFH
RIS F - B A — &1 (XMCD) 2k > T LTz, 285/ VLY DIZEIZIL BaFel; (X5 AR ZERT A, EIE
b B LB RBRATHDZEMNBALIIZE ST, XNCDRE XY 1. Ty o/ B F OB A BF SN, REkIZFe* TH
% SrFe0, BIRDLBAMMEERBEIIEREICEL =R Lo, BON-HERIT Fe*DEEREEEREZANT-
DS AB—ETIVEHEERS—ELT=, 512, BaFe0, BIED R EIREE (X Fe¥L (L:BEFRA—IL) THY. N\URFyyT 1L
FER 20 DMHEHRERIF-O>TLNBIEN S H 2T, BaFe0, EfEL SrFel; FEDMEDEWLL, FERDEN/NUR
TERBAKEICEEEEZ TWAILICRERATHEEZALND, CD LS, b ABMMEARERBIMEARICE LT, ST
FXBEANBHNLERHSMNEHE XBELNIGY, BEZTDREV AL FIHVROMEICTEFLTNSEIAT
%, $52. BaFe0, SEEICx T 2R T T O—TRICKHREE 2 XMCD BIEICKY . HMDOBBRT—ILDZEEMN
1.55 eV DL —H—MBEEEDRBAHEL TRIY . BIEMESADEVNAERISh -, COBBRAT—ILOZEIX, L—
Y- LB A-EREREFO>TNDIEEZOND,

F—T—FK Fa

ot AR

SRRt

ST X #%

BIE

(ULFIFEALGWLWTTSELY, )

BhRBA -8 Ta

MEREES an

MREEES Ac

&S

_1_




REXE (COMBERRLIME - IECDOWVWTERALTTFEL, )

SR 4ZREce | X-ray spectroscopic study of BaFeO; thin films: An Fe* ferromagnetic insulator
H#
_, | EE® oa |T. Tsuyama ef al | mzeg ac | Physical Review B
i and H. Wadati | !
R—T GF 115101-1~7 FITE cE |2 0 1 5 #2 ep 91
am IR RECB
H
. |BEE e WiEA oo
Ay
R— GF ~ RITHE o &% oD
i 1R REGE
M
. | EER o M4 oo
Ay
R— GF ~ RAITHE o &5 o
EEG A
5 | EG e
HihkE ne FATHE O A=Y HE
EERG A
= E4L Hc
HihkE re FATH O A= HE
BRI ez

Strongly correlated transition-metal oxides show interesting physical properties such as colossal magnetoresistance,
metal-insulator transitions, and the ordering of charge, orbital, and spin. Among this class of materials, we chose high-valent
metal compounds, such as BaFeO,and SrFeQOs for this study. We investigated the electronic and magnetic properties of fully
oxidized BaFeO; thin films, which show ferromagnetic-insulating properties with cubic crystal structure, by hard x-ray
photoemission spectroscopy (HAXPES), x-ray absorption spectroscopy (XAS), and soft x-ray magnetic circular dichroism
(XMCD). We analyzed the results with configuration-interaction (Cl) cluster-model calculations for Fe**, which showed
good agreement with the experimental results. We also studied SrFeOs thin films, which have an Fe** ion helical
magnetism in cubic crystal structure, but are metallic at all temperatures. We found that BaFeOs thin films are insulating
with large magnetization ( 1.7 ug/formula unit) under ~ 1 T, using valence-band HAXPES and Fe 2p XMCD, which is
consistent with the previously reported resistivity and magnetization measurements. Although Fe 2p core-level HAXPES
and Fe 2p XAS spectra of BaFeO3 and SrFeQ3 thin films are quite similar, we compared the insulating BaFeO; to metallic
SrFeQ; thin films with valence-band HAXPES. The CI cluster-model analysis indicates that the ground state of BaFeOs is
dominated by d°L (L: ligand hole) configuration due to the negative charge transfer energy, and that the band gap has
significant O 2p character. We revealed that the differences of the electronic and magnetic properties between BaFeO3 and
SrFeO; arise from the differences in their lattice constants, through affecting the strength of hybridization and bandwidth.
Then we demonstrate the electronic and magnetic dynamics of ferromagnetic insulating BaFeOs thin films by using
pump-probe time-resolved x-ray magnetic circular dichroism. We changed the fluence (F) of the pump laser (1.55 eV) to
study the excitation-density dependence, and found two types of demagnetization with threshold behaviors. The observed
threshold behaviors as a function of F come from insulator-to-metal transitions by strong laser excitations.




