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5 FTEAOBEMOZRITRERUVEER

CO, B A i BEefig /N D720 128 KA RO LN TODEX H B N7 Uy R B ) E
TIEENDIRE R DE BN —T 7 /0 —ThY, BV BEOMGHERE L E 32 MERE RIS
X, VF U b4 @l (LIB) a0 &3 5F EHMOE A E(LBA M ETHD. LIBIZBITHE Y
BARD T F)LF — B O KE T IEBIZ O SN COBB L EMIC IV ESND. LiZhi->
T, i m B EIERA OB RN Z S0 H BB K O720 DMEROFRE TH 5.

ZNETO LIB IEMAETIE, BB &R O L Z I B O M Th L T& Iz, B
LB H 225 @ A BALZ DTN, BRFRZAE AR I 2720 DB &8 LR R H &
DIRFKINETE AT =X LOBRE, Z DR R IENL O FE AR IR SO 2 AR O L L 7 B A oD
BT RBLEAR IR THD. LAL, THETITOIL TEI2 LR OBIRD HI LD RO Hil4E
TUL, BAEC O FARZRRGHIEEL V. 22T, AWFZETIIRR b B R 2 TE R LTt 2R,
ZNENOMHICHEESND RFTEICIVIEREMEESNDZLITE L, ZOAN =X L%
RRAYICHI L@ A EEMOB I Z A fEL, T4 O FEOBRFEICHVHA TVD.

(RIS X BRIEIHT o IR DB FE

OO H TR EVOERE O R E 2t 32121, X-ray absorption fine structure (XAFS)
T 2T HONR— KA ThDH. LnL, BHIEDE WD S IR W T dr <Ig,
T BT DIEM SN DT, KK =R IETHIEEDIEW|MA — K ITI LRSI, &
FTEOBINANEE THD. £ TAIIZE T, EMRFECEZA 5 X #rE, BIHTHRAS XAFS 21
TET DI X BREHTE1E (RXDS) 2 HWAZET, ZiEim iR ErchTHRE D Fir g
BT AR A A TS RT3~ 5 FiE2 BRRE L. AT FiE I BAL TR B e fr Y 4 1
HTND.

Li i@ 5IR EAGA B O BE R AT

KHAFFED ERBITE 7= Li 1@ RIR ERAEF Li[Lio2Nio2Mnoe]O2 @ Ni 3 TN Mn @ K W5
(21D XAFS fi#fT #1772 -7 (X 1 [1].). Ni ® X-ray absorption near edge structure (XANES)
(K 1a) DI, FEBEITFE Ni BAHIATEATV AT OB TIEEZE L L TODIENH1D. EHITT
DANRT NV BIT DB X BT 512012, ATV O [y %4772 -7 (Figure 1b). 2D
W AT IV O TRICBOERLIT Ni IBIRFE DI ERE MBI THELLIEN MO TER
0, ZAVUTEE TR ACGREE O XWRIEL 725, LiNIO, 728 Ol & O gk S AR E OMEFCIX, Z
DROE—2FFEICIVIFED, DEVIUEIRRARE T HIENHMONTND. —FZOMET
1%, X 2b HOREITRT IO, FREICIVELUEIRMKSIRES TODZENERAVICE MRS T
%7=. extended X-ray absorption fine structure (EXAFS)f##HT (Figure 1c) &V, Ni O R i&E O fiF
HraATVvy, Za Il —REEHRZIT R o726 R, 2RO iEIRR ORI, Ni VA
URDBHE R R R IC LS TELDZENHLI e o Tz, ZAUIARIR DT 7 m—F %[RRI I E




T2 EERERTHD. FINAIX American Chemical Society @ The Journal of Physical
Chemistry C 5612 CTHEZITo72 [1].
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Figure 1. XAFS of Li[Lig2Nig2Mno¢]O at Ni K-edge. (a) XANES at different charge/discharge states.
Broken lines indicate the spectrum of the as-synthesized sample for the comparison purpose. (b)
Second derivative spectra for the Ni-K edge XANES spectra at different charge/discharge states. o,
B and y denote a pre-edge transition (o) and dipole transitions from ls to 4p orbitals with ($) and
without (y) a shake-down process, respectively. (¢c) Amplitudes of Fourier transforms obtained from
EXAFS at different charge/discharge states. Broken line indicates the profile of the as-synthesized
sample for the comparison purpose. The exhibited radial distance is underestimated because of the
phase change of the photoelectron wave by the atomic potentials. Spectra of NiO and LiNiO, are also
exhibited as reference data of the Ni valence state of +II and +III, respectively. Reprinted (adapted)
with permission from T. Kawaguchi, M. Sakaida, M. Oishi, T. Ichitsubo, K. Fukuda, S. Toyoda, and E.
Matsubara, J. Phys. Chem. C 122, 19298 (2018). Copyright 2019 American Chemical Society.

Crystal Truncation Rod @ ELEEEATEEDBHZ

AEO R H VT E O ECE AN DT1EL LT, crystal truncation rod (CTR)fENTA3HD. =
DOFIEFTRICI RDae—L b X BREHTA A=V YRR T 5 FIET, HdIE— ooz
RESINDELDOD, FhfhORMITHEOHEEE B WVZER S REE TOT TE5. — kI, EHE%Z X
FROBEL DGR Z T 5720120, JIEZE L TRV TUEI BELIRNIE O TALAH | 1 8324
EThDH. T TAMFETIE, (FEMEOEWENT NI TEDLLD, b~V NE#Z W B #E
BN KD AT 15 % BR 38 L 72 (Figure 2, [2]) . AW O §E#l 1% International Union of
Crystallography @ Journal of Applied Crystallography 5 C# & 21772 [2].
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Fig. 2 (a) A simulated electron density distribution (blue circle) and the reconstructed distribution by
analyzing the scattering data (orange solid line). The substrate crystal lattice is depicted as gray
vertical bars. (b) Simulated lattice expansion (blue dashed line), the reconstructed profile by analyzing
the scattering profile (orange solid line) and that of the flipped profile (orange dotted line). Arrows
indicate the noise derived from the Fourier transform of the limited range of the structure factor.
Reproduced with permission of the International Union of Crystallography.

CTR ZLBBERILFE _EHRO1EL

AR S T S DFEMT IS, B FE ML EEAR 0D 22 T8 M S0 S i D I B P 4 BRiIR 9~ 2 7 D | Z L B AR W]
RT%. TZT, ABFFETIFED CTR DOEEMNTEZ VT, E7/VEMELTO Pt Bz
XFGZ, B AR R OB SN D E S T ZEH g O " b &2 T2 o7 (Figure 3, [3]). %
DOFER, CsF KIAH I o> Pt BAfE S EE MR T, Stern layer L CHILNDIAEEFIL = Cs DY 5
WEENFIETDIENALINE ST, KRNEOFEMIE American Chemical Society @ Journal of
Physical Chemistry Letters 56(Z TS 217572 [3].
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Figure 3. Density profiles of the four layers (a—93) obtained from the fits. The distances are measured
from the top Pt(111) layer. The water background density is subtracted. Reprinted (adapted) with

permission from Y. Liu, T. Kawaguchi, M. S. Pierce, V. Komanicky, and H. You, J. Phys. Chem. Lett. 9, 1265
(2018). Copyright 2019 American Chemical Society.

Bragg coherent diffractive imaging |2 X558 &R Fh O R E OB OBIER

BUE, AR ROSRESULF RIS TIE, mWAEEMZ A T 56 8RO AL — KRS
FEHNCBIZE S TD. ZOMETIE, ARBLEOSORTE TRIEICB T D8 el DOZ LA
HENTEY, ZOL A CIIABEE PRI CBIF 7 B M T, LIZ3-> T, B ettty
B OSBRLRGEE - BAFEITIE, £ DI 2 Bl A€ D5 (in situ)BLE3 LBLR 52 &AW H
RERTHD.

AIERT BRI D Z DSBUERHAREL T, X MO @i ) LI, &V 22 [ 55 ffaE (R 10 nm
FREE) ZF H L7z coherent diffractive imaging(CDI) & MR XD H 7272 BARIE DS, dTH-4E H ST
W5, ZOFETIE, FHHEO S (coherent) X #RAFEHIIURL, 5O HEL S F— & Hn

CHEMIC LD AGHR A E T 22 CRBHE A 155, SHITHE B0 Bragg [FIHT4 W
C CDI %179 Bragg CDI (BCDI) Cl&, 5 oM B8O =Rz, slkha K&E<EER
SHHZLR Gl 1° LT ORER) iS5 TEH720, RBHRED B HEN &L, B boEa4
fibE DR R b2 AT CE D FTREME N DD

AT, Bl - ZE o RSB ITDHIE T O Pt-Rh Al 7 ki1 2 %4212, BCDI%
HAW=ZFDGEIE AT -T2, Z0OF 7R T, BRI T TRkl 3R w528 Pt-rich (27
577, WL EHR TIIE R ITEED Rh-rich |22 58 H 4 BLER AR DS, RKRFEZAWSZ k“ﬁﬁ



RTHIOTEDHEBIESNIZ. ZO X753 Bl 3B R T T I DAL 2 RS TR
B GADT0, KBIERRITHERFICEE THOHEE 2 5. FIAFIEIIMMO FIE T2

R, R F-HDOESMOEDGBIEEN TELILND, EH BRI ERROIATICIEE A
WL FBTHD. RNEOFEANDL, BUERR SCA~OBhm M 21D TH5.
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