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Exploitation of fast time-resolved x-ray absorption spectroscopy for dilute
systems and application to functional materials
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We have eXﬁloited pump-probe fast time-resolved X-ray absorption
spectroscopy for dilute systems, which have not been reported so far. In previous pump-probe
time-resolved X-ray absorption spectroscopy, due to the synchronization problem between pump lasers
and probe synchrotron radiation, only fast time resolved X-ray detectors with low X-ray energy
resolution were utilized. Thus the research subject is severely limited only for high concentration
materials such as solutions of transition metal complexes. Through the present study, by virtue of
the Japanese synchrotron radiation facility Photon Factory Advanced Ring (PF-AR), where the single
bunch mode is always operated (only one facility in the world), we can use high energy resolution
X-ray detectors and measure fast time resolved (~100 ps) X-ray absorption spectra of diluted systems
rather quickly without difficulties. This novel technique is expected to be applied for various

scientific and technological subjects in near future.



¥ L C—19, F—-19—1, Z—19, CK—19 (:m)

1. AFZEBAE 4P D 5

e R B ) 0 i XAFS (X-ray Absorption Fine
Structure) %135 7 bk K BB L RE OB IR
REROIE S Y R T S AT 23 FTRE 7R . JEdimil 2
DR FEMEEEM BN AR 2 FETH D, FE
figfelxs v 7 v ha U E G B85
7V AMRD<L00 psFREE & 70D, ZHIVE TOE
IR 5 Tl R P L—H— L [EH
%7 v — T AT B D P BT D IR
D30 XHAR AR i R IRE TR 20 R BE S A B T
Avalanche Photo Diode%s MK = /L & — /3 fi#
REXHR R HER ORI AN R R ShT& 72,
IREfE A3 R RE DAR W i = R L X — 5 fiRee 2 A3
2 X AR 2 (CF 8 AR 2w SSD, ~ V) =
Y RYU 7 MHZRSDD 7 )& WD Z Lk
T&7ehole, TDOTD, KFOEH)72XAFS
ECTIIME—OMITFIEE L 2 RET X
DRy« BRERRSY O R T RE IS AR AT (2 10
DNREEC, AFZERT BRI A BRI s St o
FHETHHEN AR L B 5 EiEERE O
FITBRE &N Tz,

2. WsEoO B

XAFS A D RS % fie RERIZTE 28 5 2k
oy ERR RO ERN RIS S A7
AFRMTEAT D 72D, @=L X — R
FEAE - WA R AR ZEET - B eIk
(KEK-PF) @ PF-AR(Photon Factory Advanced
Ring)M bk S KR\ v 7 N F
RSV A (MR UJE L 794 kHz, 231 A
ME~100ps)& 7o —7& L, Z< ilffiili s
B LD o TG 5 & R TR 70 g
L A HERS L—H — (MR LA 1 MHz &
TISEFRE, 7LV AR < 50 ps) &R 7otk
LCHHTAZ LT, 3X_TOBSHE LA
EL—WF— UL R Z A & DB 7o R v
T-7a—T XAFSEHHI S AT AEFEBTH Z
EEARUIGEO B AT, Zhicky, B
— L —H—%FIHT 5 RO~ IR DR
77— TR RS & TRIRR, B AR IR
M REEN B2 < | &= RV — 3 fiFRE -
KIS 43 fEBE D SSD, SDD 73 & H3FI| FH T HE
25, ARFHAIY AT A TIE, e o KR E
X AR LS X — o famm ez v
D72, PEITHE O RIERE 5 #E XAFS HIE
D, BT, ERHI7R XAFS JIE & R U E
fil - WU SINHTHEBETE D EHFIND,

3. WD

ZZTIE, EEORE B, ERS Y 2
BRI fiE XAFS 3 2T b OREEE ST DWW T
DOHFMRTHZ LT 5, Hnd Xt
(SSD, SDD 7 &) /35 iE = R /L F — DG X
DI EFHATDZVEND D=0, F 5T
HHA T EFHBV AT MIELNDES
(ZHkus DIIERH Y | L—H —IZFEH LA
EFBEEBRELE ETL—F—ICRB L-EE
DRI FRY AT Z ENTE RV, e [ahEE
TAH, HHE 794 kHz O > 7V R Fi&E
A2 1T-> TS PF-AR IR E L, T_XTo

- e

{ PF-AR:794 kHZ\
&

TTL signal: 794 kHz

DG645(master)

el L L Ll

Laser: 794 kHz
X 1 T TANCFiEDEiE® PF-AR % H
NI B RSy R T 43 iR XAFS JlE & A7
'b‘ o

Ta—7 XS AT @m R LR T —
—Z R S Cast X BIEZFHIT 5,
IR s L —Y IR L7
X #r SNV AD B RFET DB LIC—E
SERFRT$2 DA XAFS D RFEIFE R ANE S T8
MTEDHEHTRD,

ARG T LImAR > 7 -7 a—7 XAFS %
Broty Ty T EZX L ITRT, L—WF
—E N X BOE A I T ERIZ DI,
SNEME B & R e mTRe /e L—HF — & Hv, Jik
SRz O RF v 7 L& FEHE L LT 794 kHz
DO TTLEFIHE» TL—Y—RIEZ{ThE 5,
NG 5 R FTRE 70 KB8EE L —H —1%, W%
SEHA DA A A Onefive #! Katana-05XP (&
1064, 532, 355 nm, Hi/7>22 p/pulse@532nm,
>10 wl/pulse@355nm, ¥ % —<10 ps, #Rix L
<1000 kHz)Z 7z, AME T L DY > & —
23 10 ps LA T 72 0 TREFSAERE(~100 ps)icix
FFEEE L7220, B 5 O TTL 13X Delay
Generator (SRI -8 DG645) % ffi > CTX A I >
THBEZDTENARETH Y | BIERFILE
SENCHITE D, Z DY AT MFJE AT
75(<1000 kHz) TH V| 794 kHz D> > 7 LN
VTG DOFT T OOV R LR ATRE & e
Do
BHFHENZ BB STV - RTE S
LT, AWnWrET AR Tty PR
Ry 7 L—WF—DAH D ONJOFF [Zxf i T&
RNEVWIESENETTE, ZHIC OV TR
MEELEZN, A—D—IC&BIKET 52 &
CHRAEHITRIR T & 72,

4. WFFERR
(1) MRSy & B 43I XAFS & 27 A
DOYEREREAM

RHFE THEEE LT3 AT (X fpfd 2RI
SDD Z A ) A VT RIS A 0D St fi e
ELTHER SN TS WO 1220 T W-Lg %
I ¥%im  XANES (X-ray absorption near edge
structure) il i 217 > 72, WOs [ d/K 1Tkl <,
REZ HBERETCHD 1 mM & LTz, X
2ITHER DAY VAT, D=, X
RV X — 3 ERE D 72\ L EE 5 PMT
ZHWIZHIE BT 7,

MER D OWE TR OEERKNFTHD



0.025 0.0002 045 0.002 ABC

04
0.02 0.0001 o

o F

= o o001 © o
0.005 0 0.006
-0.0002
0 SDD e PMT - | A
S/B=32 oo S/B=1.75 |
0.005 A 001 2| 403.5 ps

10160 10200 10240 10280 10320 10160 10200 10240 10280 10320

2935ps
Energy / eV Energy/ eV

2 1 mM WOs O R IF R i W-La Wt el / T g
XAFS, SDD, PMT % MU 7= o0 Foiik, k 5 S
E -t 75ps
signal-to-background FtiZ3SV T, SDD % HW» M:Z ) e
% & SIB=32,PMT z ]\ % & S/B=1.75 T&k > s 10ps
72 2O LMD, AEIBAZE L SDD & A= Dsl s TS| 05 ps
TEDUEFVEDK) 20 % SIB LLIZEEAL, 1E3k1E [ ss| 55 P
J: D 1 ﬁ?*%&@{&%ﬁ%ﬁ*}@%ﬁ@”ﬁ) ﬂ‘ﬁgf% 10190 10200 10210 10220 10230 10240

EleV

HZ ENRE NI, 723, signal-to-noise thiZ
DWNTIE, X2 D PMT Z W IE D 5 3
NTHWB0, ARV SDD [FHEZTTH Y |
ARGIHIRNE CTILLFE 1 SDD 2RI+ 2 &
TSIN X RER S FESN D,

L L7 5 KEK-PF O FRFIFLEIC LD

PF-AR JEHAREH 23 MG S dv, SRR el

DREE 2 2T To AR 72 XAFS FHANESEELZ o . . ]
ELRNoT, TORITERETIEIH 7278, 0 200 400 600

AT KT #1C Ay 1 OB R o IR ] 4 i time / ps

XAFSRIEZR LT HZ & & LTz, 3 SACLA % AW CTHIE S 7= WOs DilE

R 45 % W-Ls WS XAFS & C AT X it
(2) FIRLEISZE AR WOs Ot hid & AR — Wl L e 5 R D 5
7 v REEDFETIRE & AT S Ao o
AT IS WOs @ Y Eh Rz o T AN
WL X ARE BT L — —SACLA (BLHFF, 74 S VA
B L v 7w ha DR PF-AR & S A
FIF L CafgEZ 1T > 72, X 3 1% SACLA Gl i p
TE S AT R A0 i W-Ls WIS XANES (FREfH [ 1% ]
Sy fFRE~T00fS) T 2, JEHEIZ LV . O2p Al
778 W5 (TS SH, W28 6 fifias e 5 fif [ ]
BT END Z ENRENT, FhiEEE I 7 o ops
nst OBWETELS hT vy T InR—Tr v [
WREZ AL L, Z OMRAEA SR AR IS TG 5 ?
LML 056 nst Th o7, Z OFERITCHE o I
@WTHEREL, LAY U —2HfTo7, -
EBHIT, BFR—T v L REED JF TR SR
W4T 5 728, PF-AR T W-Ls Wi EXAFS ph ]
& W-Ly WU XANES ORI EZIT- 7=, £ D E N ET D |

0.0015F

0.0010f

10 = gooosf

0.0005

H -10ps * nnnos-{

R, b &b & IERRET b 5 Jahn-Teller %) R

RICE YV BALTENER WO 274 W i PH
DIEEN, BFR—T 0 RETITEHICE
MREL 72D B W-0 fian S blcsE<,
BROW-OREAITS HITR L 28D &) i N
%'ﬂ:jﬁé Z & Z))ED% Eﬁ) & fcﬁ’) f:o Z @ff?&%ﬂi 7 structural distortion

@%E?&“*%EF’T&) éo photogﬁéitfalion
relaxation
(3) AIHRILISZ AL BiVO, Db kL IR TE oAoms
AR YEAREE BiVO, DYk Iz D
W, SACLA B X TU'PF-AR % T Bi-Ls % ground state
U SRR 40 XAFS I K W it L7z, fER % 4 () SACLA % W CllliE &= BiVOs
41T, SERREHC X v . O2p/Bi6s 1B D i R 4 7 Bi-Ls WU XAFS & A, B, C
SN DME A FH D V3 R EFIZE 1235 FUCO X MR IBREERERI R, (F) e
TS5, bl fkE<CnMZ(<500fs) Bi J&E0IE MOHEE LT # A 52 7 2E T,

BUAZ O JF NI BEA TG Z & D, 20



KRBT 14ps D FFfin TR MG R 2t - 7ok

— LR —F v HRIREEICH S (FFf 40ns) = &
NHOMNE R oT7, ZOFGERIICHO TRE
L7,

(@) 2 A DAL TSR XAFS 1D BI%E

AFZEEH TR L TR o128, <=

WNFRTFHHEER N R - T e—T
REM 0 i XAFS JI7E % AJREIZ 3 5 HIY T, #
A DAL TR R XAFS 1L OB & AR
TOFM TR, ZOFEX, TXTOR
VT e I a—T OV AORBI ENTEREZ E RE
kT H LT, ReF  Fe—TRREMLT
W< & IR RFH IS FTRE & 72 D HE RN 72
FETH D, HBUEE TIZ XAFS ORIEITRE)
LTV, ERETH 2 DL —F—% K
Ve Tu—7 L LSRR LT,

5 1% VO 1278 > 7 (1064nm, 5ps, 50mJ/

cm?/pulse, 80kHz) % B9~ 5 = & ThIg L, 7
17— 7' J¢.(820nm, 70fs, IMHz) D 5 5 5 % 2+
T 52 & T, mERIER (R Rk
R)ZBI L 7=bDTH D, HLMITERK LTz
JihiES 4 @R BT 0.125nst D B THIE Lk

RICR S Z LBl T & 7=,
5, KT ISR XAFS BN
BT 5 PETH 5,
! L] .‘ . . :
= 5 XA LARH
> L] TEEEs Vo 0
Sl JA=002nsT] ek
B} oasins ] Semoieiiis
1 E")]:o
' 'Ifiome igus} =
5. TR

UesEamsr) (B 1914
@ T.Yokoyama, A. Koide and Y. Uemura,

&)

®

@

“Local thermal expansions and lattice strains
in Elinvar and stainless steel alloys” Phys.
Rev. Materials 2 (2018) 023601 (7 pages)
(DOI: 10.1103/ PhysRevMaterials.2.023601)
B

Y. Takagi, T. Uruga, M. Tada, Y. Iwasawa and
T. Yokoyama, “Ambient Pressure Hard X-ray
Photoelectron Spectroscopy for Functional
Material Systems as Fuel Cells under
Working Conditions” Acc. Chem. Res. 51
(2018) 719-727 (DOI: 10.1021/acs.accounts.
7b00563) A FHiA.

BEILAE D LB B OERR - AR - BI%E
~a1 - WEAKRT T v N7+ — LDR
fr~] 4@ 88(2018)3-4 ( LI HT-»
T ), 103-111 ( [ Esk X fmes M —
A O T I E MR AT ) ) (ISSN 0368-
6337) Al

AR MRS, T RE, mER
E, WREE. FEPIRHE [SACLAIZ X %
el o SR IR [ 0 EXARSAIESE )

A i AEE 59 (2017) 24-28 (DOI:
10.5940/jcrsj.59.24) # A .

® L. Yu,Y. Takagi, T. Nakamura, O. Sekizawa,

T. Sakata, T. Uruga, M. Tada, Y. lwasawa, G.
Samjeske and T. Yokoyama, “Non-contact
electric potential measurements of electrode
components in operating polymer electrolyte
fuel cell by near ambient pressure XPS”
Phys. Chem. Chem. Phys. 19 (2017) 30798-
30803 (DOI: 10.1039/ c7cp05436j) A .

® A. Koide and T. Yokoyama, “Effects of the

spin-orbit interaction in chromium on the
oxygen K-edge x-ray magnetic circular
dichroism spectra in CrO,” Phys. Rev. B 96
(2017) 144419 (9 pages) (DOI:
10.1103/PhysRevB.96.144419) #Hif .

(@ Y. Takahashi, T. Miyamachi, S. Nakashima, N.

©)

®

Kawamura, Y. Takagi, M. Uozumi, V.
Antonov, T. Yokoyama, A. Ernst and F.
Komori, “Thickness-dependent electronic and
magnetic properties of y'-FesN atomic layers
on Cu(001)” Phys. Rev. B 95 (2017) 224417
(DOI: 10.1103/PhysRevB.95.224417) 25
A.

Y. Uemura, D. Kido, A. Koide, Y. Wakisaka,
Y. Niwa, S. Nozawa, K. Ichiyanagi, R.
Fukaya, S. Adachi, T. Katayama, T. Togashi,
S. Owada, M. Yabashi, K. Hatada, A. Iwase,
A. Kudo, S. Takakusagi, T. Yokoyama and K.
Asakura, “Capturing local structure
modulations of photoexcited BiVO4 by
ultrafast transient XAFS” Chem. Commun.
53 (2017) 7314-7317 (DOI:
10.1039/c7¢c02201h). & FHA

Y. Takagi, T. Nakamura, L. Yu, S.
Chaveanghong, O. Sekizawa, T. Sakata, T.
Uruga, M. Tada, Y. lwasawa and T.
Yokoyama, “X-ray photoelectron
spectroscopy under real ambient pressure
conditions” Appl. Phys. Exp. 10 (2017)
076603 (DOI: 10.7567/APEX.10.076603)
Wi . FHFHE2017457 A 7 H Lifi,

T. Hirahara, S. V. Eremeev, T. Shirasawa, Y.
Okuyama, T. Kubo, R. Nakanishi, R.
Akiyama, A. Takayama, T. Hajiri, S. Ideta, M.
Matsunami, K. Sumida, K. Miyamoto, Y.
Takagi, K. Tanaka, T. Okuda, T. Yokoyama,
S. Kimura, S. Hasegawa, and E. V. Chulkov,
“A large-gap magnetic topological
heterostructure formed by subsurface
incorporation of a ferromagnetic layer” Nano
Lett. 17 (2017) 3493-3500 (DOI:
10.1021/acs.nanolett. 7b00560) i 4.

S. Yoshizawa, E. Minamitani, S.
Vijayaraghavan, P. Mishra, Y. Takagi, T.
Yokoyama, H. Oba, J. Nitta, K. Sakamoto, S.
Watanabe, T. Nakayama and T. Uchihashi,
“Controlled Modification of
Superconductivity in Epitaxial Atomic Layer-
Organic Molecule” Nano Lett. 17 (2017)



2287-2293 (DOI:
10.1021/acs.nanolett.6b05010) £ #i

Y. Takagi, H. Wang, Y. Uemura, T.
Nakamura, L. -W. Yu, O. Sekizawa, T. Uruga,
M. Tada, G. Samjeské, Y. Iwasawa and T.
Yokoyama, “In situ study of oxidation states
of platinum nanoparticles on a polymer
electrolyte fuel cell electrode by near ambient
pressure hard X-ray photoelectron
spectroscopy” Phys. Chem. Chem. Phys. 19
(2017) 6013-6021 (DOI:
10.1039/c6cp06634h) A Hi

S. Yamazoe, S. Takano, W. Kurashige, T.
Yokoyama, K. Nitta, Y. Negishi and T.
Tsukuda, “Hierarchy of bond stiffnesses
within icosahedral-based gold clusters
protected by thiolates” Nature Comm. 7
(2016) 10414 (DOI: 10.1038/ncomms10414)
A

Y. Uemura, D. Kido, Y. Wakisaka, H.
Uehara, T. Ohba, Y. Niwa, S. Nozawa, T.
Sato, K. Ichiyanagi, R. Fukaya, S. Adachi, T.
Katayama, T. Togashi, S. Owada, K. Ogawa,
M. Yabashi, K. Hatada, S. Takakusagi, T.
Yokoyama, B. Ohtani, and K. Asakura,
“Dynamics of Photoelectrons and Structural
Changes of Tungsten Trioxide Observed by
Femtosecond Transient XAFS” Angew.
Chem. Int. Ed. 55 (2016) 1364-1367 (DOI:
10.1002/ange. 201509252) £ FiAT. Bl
[#120164F-1H 1 H 2ifi.

Y. Wakisaka, Y. Uemura, T. Yokoyama, H.
Asakura, H. Morimoto, M. Tabuchi, D.
Ohshima, T. Kato and S. Iwata, “Anomalous
structural behavior in the metamagnetic
transition of FeRh thin films from a local
viewpoint” Phys. Rev. B 92 (2015) 184408
(DOI: 10.1103/PhysRevB.92.184408) 45t
A.

Y. F. Wang, S. B. Singh, M. V. Limaye, Y.
C. Shao, S. H. Hsieh, L. Y. Chen, H. C.
Hsueh, H. T. Wang, J. W. Chiou, Y. C. Yeh,
C. W. Chen, C. H. Chen, S. C. Ray, J. Wang,
W. F. Pong, Y. Takagi, T. Ohigashi, T.
Yokoyama and N. Kosugi, “Visualizing
chemical states and defects induced
magnetism of graphene oxide by spatially
resolved-X-ray microscopy and
spectroscopy” Sci. Rep.5 (2015) 15439 (DOI:
10.1038/srep15439) A i A .

J. Okabayashi, S. Miyasaka, K. Hemmi, K.
Tanaka, S. Tajima, H. Wadati, A. Tanaka, Y.
Takagi and T. Yokoyama, “Investigating
Orbital Magnetic Moments in Spinel-Type
MnV,04 Using X-ray Magnetic Circular
Dichroism” J. Phys. Soc. Jpn. 84 (2015)
104703 (DOI: 10.7566/JPS).84.104703) 7

® K. Eguchl T. Nakagawa, Y. Takagi and T._

Yokoyama, “Direct Synthesis of Vanadium

(2%

@
@

Phthalocyanine and its Electronic and
Magnetic States in Monolayer and Multilayer
on Ag(111)” J. Phys. Chem. C 119 (2015)
9805-9815 (DOI:10.1021/jp512935v) £t wic
A.

[RELEE L FEAT oD BNIRFB 2215 | i AR

%, BULREZ, =R X —FT /"1 R 2

(2015) 58-64 (ISSN 21881383) e i

#] (Gt 36 1)

Y. Uemura, “Femtosecond transient XAFS”
XTRAM ([E LA Frai i) 2017.

Y. Uemura, “Structural dynamics of
photocatalysts observed by ultrafast time
resolved XAFS” EMN Meeting on Ultrafast
(E B e ) 2017.

A. Koide, Y. Uemura, D. Kido, Y. Wakisaka,
Y. Niwa, S. Nozawa, S. Adachi, T. Katayama,
M. Yabashi, K. Hatada, S. Takakusagi, K.
Asakura, B. Ohtani, T. Yokoyama,
“Investigation of excited states of WO3 in
picoseconds by L1-edge XANES”
International Conference on Photochemistry
(EFR==3%) 2017,

Y. Uemura, D. Kido, A. Koide, Y. Wakisaka,
Y. Niwa, S. Nozawa, S. Adachi, T. Katayama,
T. Togashi, M. Yabashi, A. lwase, A. Kudo, S.
Takakusagi, T. Yokoyama, K. Asakura,
“Ultrafast structural modulation in the
photoexcited BiVO,4 observed by transient
XAFS spectroscopy” International
Conference on Photochemistry ([EIBS i
2017.

Y. Uemura, D. Kido, A. Koide, Y. Wakisaka,
Y. Niwa, S. Nozawa, S. Adachi, T. Katayama,
T. Togashi, M. Yabashi, A. lwase, A. Kudo, S.
Takakusagi, T. Yokoyama, K. Asakura,
“Structural dynamics of photocatalysts
observed by ultrafast time resolved XAFS”
International Symposium on Novel Energy
Nanomaterials, Catalysts and Surface for
Future Earth (EIB#7%) 2017.

A. Koide, Y. Uemura, D. Kido, Y. Wakisaka,
Y. Niwa, S. Nozawa, S. Adachi, T. Katayama,
M. Yabashi, K. Hatada, S. Takakusagi, K.
Asakura, B. Ohtani, T. Yokoyama,
“Anisotropic Local Structural Change in
Excited States of WO3” International
Symposium on Novel Energy Nanomaterials,
Catalysts and Surface for Future Earth (=B
£7) 2017.

BEILAZ IX B8N & RE], AA
B JE E AL SRR 16 [F5E %‘éi%ji/\

(FRFFaiE) 2017 47,

BULAEZ e — é@@ 304 AKX

W2 2017 KBRSV VAR DT A
DSt % fv \tﬁ%ﬁﬁ%’ﬁ@ 30 4F — Mgk

R ZEMEOBTZ IR REE — ) (AR TH)

2017 4,

Y. Uemura, “Time-resolved X-ray Absorption



Spectroscopy and Catalytic Reactions” The
5™ International Conference on MEXT
Project of Integrated Research on Chemical
Synthesis ([ EFR g A7) 2016.

T. Yokoyama, “Novel synchrotron radiation
methodology for materials science” Pre-
ICMM2016 in Nagoya (Satellite meeting of
ICMM2016) New Research Crossroads in
Molecular Conductors and Magnets, (E &%
AT A {EL) 2016.

Y. Uemura, A. Koide, T. Yokoyama, D. Kido,
Y. Wakisaka, S. Takakusagi, B. Ohtani, K.
Asakura, Y. Niwa, S. Nozawa, T. Sato, K.
Ichiyanagi, R. Fukaya, S. Adachi, T.
Katayama, T. Togashi, S. Owada, K. Ogawa,
M. Yabashi, “Photoexcited process of WO3
photocatalyst in femtoseconds to picoseconds
region observed by time-resolved XAFS”
VUVX2016 ([EBE<5%) 2016.

T. Yokoyama, Y. Takagi, “Ambient Pressure
Hard X-ray Photoelectron Spectroscopy of
Polymer Electrolyte Fuel Cells under
Working Conditions” New Trends in X-ray
Absorption and Photoelectron Spectroscopy
and Multiple Scattering Theory (MSNano)
(PR =R A 1) 2015.

Y. Uemura, D. Kido, H. Uehara, Y. Wakisaka,
T. Ohba, Y. Niwa, S. Nozawa, T. Sato, K.
Ichiyanagi, R. Fukaya, S. Adachi, T.
Katayama, M. Yabashi, S. Takakusagi, T.
Yokoyama, B. Ohtani, K. Asakura,
“Electronic states and structural changes of
WQO3” New Trends in X-ray Absorption and
Photoelectron Spectroscopy and Multiple
Scattering Theory (MSNano) (EIFE27%)
2015.

Y. Uemura, D. Kido, Y. Wakisaka, H. Uehara,
T. Ohba, Y. Niwa, S. Nozawa, T. Sato, K.
Ichiyanagi, R. Fukaya, S. Adachi, T.
Katayama, T. Togashi, S. Owada, K. Ogawa,
M. Yabashi, S. Takakusagi, T. Yokoyama, B.
Ohtani, K. Asakura, “Photoexcited state of
tungsten trioxide studied by picosecond and
femtosecond XAFS” XAFS16 Satellite
meeting: Soft X-ray in Energy and Time
(SXET) (Epr<x38) 2015.

Y. Uemura, D. Kido, Y. Wakisaka, H. Uehara,
T. Ohba, Y. Niwa, S. Nozawa, T. Sato, K.
Ichiyanagi, R. Fukaya, S. Adachi, T.
Katayama, T. Togashi, S. Owada, K. Ogawa,
M. Yabashi, S. Takakusagi, T. Yokoyama, B.
Ohtani, K. Asakura, “Femto to Picosecond
Transient States of a Photoexcited WO3
Photocatalysts” 16" International Conference
on X-ray Absorption Fine Structure
(XAFS16) ([E BiaxiE) 2015.

Y. Uemura, D. Kido, Y. Wakisaka, H. Uehara,
T. Ohba, Y. Niwa, S. Nozawa, T. Sato, K.
Ichiyanagi, R. Fukaya, S. Adachi, T.
Katayama, T. Togashi, S. Owada, K. Ogawa,

M. Yabashi, S. Takakusagi, T. Yokoyama, B.
Ohtani, K. Asakura, “Femto to Picosecond
Transient States of a Photoexcited WO3
Photocatalysts” PACIFICHEM2015 ([EFg<>
%) 2015.

@ BELFIEZ TX BRI 53 8 D13k
JREE]. 556 BlEEFGRR TV ART T A

lae—L v MEEHEEFIH L8 L

mESENE ) (FAFFET) 2015 47,

(E] G 3 1F)

O KHEEH - S8EE - P - faEE
7% - BRILFIZR [XAFS O JLhfE & T
AERAL, 2017, 352 pages.

@ Y.Uemura, T. Yokoyama et al. “XAFS
Techniques for Catalysis, Nanomaterials and
Surfaces” Springer, 2017, 556 pages.

@ Y. Uemura et al. “X-ray and Neutron
Techniques for Nanomaterials
Characterization” Springer, 2016, 830 pages.

(PESEIA PEHE]
OtaRPL (G0 1)
OBAFIRIL (B0 )

(Z Dfth)

@© TRV =R [FERERKETTONE
ForEHIE IR TR TEGED (BRILZ
%, mARBIZES) | https://www.ims.ac.jp/
news/2017/06/28 3731.html, 2017/6/28.

@ ZE T EAVEEBIEDE 21 [B A AR
AN E 2 5 IR ) i
XAFS (2 K2 REJ—fhliE D X T3 = X LD
WF5E]  https://www.ims.ac.jp/news/2017/
01/19_3609.html, 2017/1/19.

@ FLAVU—R @by 7 AT o yefl
BEDSE2 ¥ U 7 B RS B N R )
(51l %) | https://www.ims.ac.jp/news/
2015/12/10_3344.html, 2015/12/10.

6. HFFEHA

() ez

Bl FZZ (YOKOYAMA, Toshihiko)

D RYERFSERT - WSy TRV S A
%

MeE®&S: 20200917

(2) WFge /s

bR EEE (UEMURA, Yohei)

5 FRVFIGERT - W S R SERE I -
BhZ

et FKE 30723647

AR HEZ (TAKAGI, Yasumasa)

S TRVERIFGERT - WSy 1R S AR
Bh#

MeE®&S 30442982

(3) EEENT T



