L ett er s

March 2019 [R#]#REERH 5RE L 72Lasx,SMayLiH1xry0ay D

530X e

CONTENTS K/ IF U —lE, UFOA—STERNAEIFET.
https://www.ims.ac.jp/about/publication/bunshi_publication.html

HEE

ol FFEEM

O ik B aEAY 2558

La—=x

02| BPFREDFHROXFERBFTICOVTRES L

O RE B (D THEWMET LERIT. BAMRAZRAY LERE. TRAY L551F]

BFRFEORTE

04| B R R F 2 BEFRDMERAICEDL
HRABRLZET /N ANDEIR

@ /I K2 ES TRISHZEES #5iE]

IMSZa21—2X

8 | BRI T 7 L ARk

8 | A FMIMAIMERE ST/ DEOHEER— FFRREOREKICTIIT
10 | EEME B NEFRRE

1| REHOR IR ZER. BB BE. oA Bl &R 8. sl L
IMSH7
15| New Lab 7

FH X5, EH . E AN
HA A B BF

17 | 2 FMEEEDS
22 | pFMEEDICH:Y
24 | SAEL AR OEIRET

25 77 N)—FEE

27 | HABCHEN

HEFA - EEWE

29 | £EFAWR/NA F1 b

TINIVYEZBNINATREI T BERIEBRA— B B 1§ mRAS LRI SN HERNERTR 517
IEFARSEE—BCRFREME DR F5 ¥ ARTIAFAFRESHERNED FRER K]

Effect of interfacial electronic structure on the photocatalytic activity
Chung-Li Dong and Way-Faung Pong [Department of Physics, Tamkang University]

A7 IFICEFEIEFINRCFMBRICE S —RUBR - —RBRUREREX HZ X LOFERA
BH R— [REASSBBARERRME L 5 — BELE

37 | meRRIE &Y F/Fo/00— - T3y NI F— L [HRARY DiFE B D FHEEEN

38 | £REAMA - £EAMEICEHZRBHHSE

AFRFEIAI 2T 17KV
40 | EBICEHD>T— A\ #*

HFHRAR
A —RAROERES ERIBEIICDVNT RE X (rixEmn
P

44 | K= 1—R

45| AT Lh—ME=BK. BIVZBRDIR in RA N> T BE [RATMEAERAY SFa— B8 R244]
46 [ {ET REROPAIR/ S

47 | A XV MLR—B

49 | ZEEOF

Lee Sze Koon
50 | glg—%&

EH

28 | EHE#16
36 | BHE#MT
49 | BEHE#18




BEEZZTEOO2HFVIEFEZL
NABERIEBRDTTH. WEEL
ERBDEDLADBHERVIKRTT . F
IZiE [9F] O DBERICRDEET.
BEEMICOBREMNICHNDEEHLT
THEL. MOMEDEVLHELAD
HICHo7ZL2BRDP LET. FEFE
DYUETH. BIRRRFOERENZME
PRICA7 7R LR, 2 FfEd <
BCLelL. BLEITTHWELZES
L. £/cBODLKRTOHDFMODY
DELDHELICKEBHEEICRYEL
7z.

RO FEVWDEEZRHWED
EHZ2OEIERBNET, ITANTOY
BIRFHAOHERTWDD. BEDD
DL R LERODRFDRLICHES
ERFHOERTNT, ZNEBAT
HIEPRFETHDEHRAONE L.
LD L. 2FOHRENES I DED A
TEBDEVWDDPFDEIRTT. B2
EBNEWVDEFKEFFTL KDD.
SAFICFEREDEEA. D
TRR—MICIER T DS FRENE
BOWET, BO—DODEELRIE TR
HROEHTT. MENICKEZRID
EHSEL DA FDIRDENET IO

DT EEY

ﬁﬁ% %% LEHEXRY REHR

RYMEOHEBEDOWEZHLLOLET.
BYICBRDZDEMEFANEREOT. ¥
JODOBBRDPDFOEBEDIFEE L
TEMTZH0EFEETLE, LPL
Wi ldZE DL 2 ER <. YEBE/AZO™
DEDEDTYT. FAOBHFET DMK
THZOWIERAIE AL ZHAITE I
EHRNDHEET. WDOBEHLTO
DREDHYE LT,
TCCNBOFEPSEMFE LD F
EWOBZIBL KDICRY . DFEY
EPBEEBERYE L, WOETD
BR<AEMEBEDFOBICITRERE
DV, PFEHFEOAO—H S
TLHEERBY TREAED2EZLDTT,
EEDETH. AT OHEHARMRIE
EFaRBEEIE L TRELEDFa
FRICLTW L DICRWET. DNA
DEHALEHITEGENCOERTT
D FORBBAH T TEDOBIED
HBTZHEHMETOIDELENRET
L7z, 4aEEIEDNADBIRICED()
2RI\ BRPLELTRAINE
9. B2/ BOMEITERNR 2%
MEEOTHY., TORELERT S
TeDICIEFDFE . EEFRMZR 7 AT
BE L TERICAET S E &N

VBEBEOHMLBEERS L. &
SICIE D FHEME U TEMERN & IBIE
TRLEREDPBETL LD, BEH
< DFEVERPEAZOHBZICDH
BB INT BOWREE T TIER+2 T
TOLEBLGHED TR TLD
ERWET., PFMTRIMDR >IN
BOWBED EAEABRZTRADIEND Z
CEHFLET,
REICEEFZBEE L —MRE
ELTRS ZElE. 25 Lk NY
BORMOAIEEREZR > T 28I
FEELEMRRE. BROBREE
BGBNTIRIBET DI ENPEETT. €
DIeDICNFIRBEDIFEYFEPEIE
FEEOHRBEETIEIRNTL LD,
[l D 3 D DR & LA R IRFT 2
E—FENERRTOROBALSE
HEBATNDERNET,

ZALED TehEB

7 ¥ 7 % OB H REFOWIZE TH R KB =i 5E
FHats 7 i, BT 2~ T, 4l
BRRPICHED, EBE LT6 RO E 2%
PORPEZT. bIPUMEERT L LICh
NDEITHD. BRIV HVT EPRICV S
T BHHEIOMEZIZ L7285, TARICEL
LD LEEDEP o7, BHAEZLTHS,

DFHLRZ—XT79 March 2019 1




BE G srnemam . susm pommasiis  2Emm. TRAs - LERE

e D REABRBHIZOWTE ) 2

<HLFE - LI
1971 F 3 B AUBERFEFIEH FERIEE
19715 4 B AUBEAZAZREZFMAREH) TESLELHREAZ
1979 3 5 BHE+ (mEkZ - Hwmxigt)
19754 6 A 1983 3 A JUBEARERE LIHEHE
1980 8 A -1982F 8 A KE NIHERAREE L TAR Y T+ — NREEFR
(Robert L. Baldwin #3%) (C CTHIZRICHEEE
1983 3 A 1992 F 3 f JUBEARFIEZE BHF
19924 3 5 1999 F 11 B ERAFIEFEL (1993 FE K ERAFKLARIEARMER) Bh3%

2

2007 1A &KW, BENITEM. 5
T (BIBHENA A1 I Az
Z—) ICBMEEICRY T Lz, TDHRFE,
DFHCOE DL P oEFHXBEE A
(R. SMIEHM - 710—) FE&—HEIC.
HEMEBME [KEEEDFDEY K
THABBRZONF] 2RET DL
BY) . BET KNS —%. 2FHO
LNFE=FeERR & D HrF, JLpEsTimA -
BIZRZ SN TV EERERBEEIC
BEWLEZED. 2FMEDREDY
ERF DO EERTZEODITFTL
Jeo FhlE. ENET. UBEKRE (-
wBOF) ICHBBECHFELTITE
B, ERAZE (F - i) ICHEES
KO E L CT15FEETF L F L.
EIZLDOMEFTICETFE T H DD TD
BT L. EFDPEDMEFEND
FEMREH THo//zd. =D
FAADEEEZ B E L TRRILS 7=/
IBFEENA FICHHERL. 55

2 PFMLAZ—X79 March 2019

2007 F1 B -2013%3 A
2008 F£4 A -2010E 3 A

1999 F 12 B —2006 £ 12 B HRAFAFRIEZRMER #HI%
2007 1 8 -2013E 3 A BRANEMERE - MFHRaN\1 AT/ I A28 —

(DFRIBMARRFRE) HUR

BOoTEEDIITY. RHITEOD
FERIBHE/NA F TOREIE. T
DMREDMEE NRZ LS B L TRER
D/ ERNWET. JOMIFHRE/NA
FH. AE. ERIICIHE L THIBE
BOAGMEIREKREX—ERY. &
DHEBREDZFIMADISERKIY —E
RELTOSDEEAFLTHEIET.
DFHICHEOTEEH. kT B
Wel &gk MEEDLRETLE. W
FORYOMREFELE (400 m?)
& EEREEHR L £HTR-U Y
JTCHHEFEDSHVWDEETLEE, K
FTE. OV cEZARFREENTY
EHEEA. RKEVWT L. MER
RORZICHND EREFICRD O /&
BOWET., KERKEFTRIESD
H3. ERETRIAVIZ0RDEH
BKDPED. BRAAPEZED A >
PRISNTVWERED., BLKRFE
DMFEEICIER VR T L 7. Rl

BAMBEANZRAZYIERIZMAFER H%
BAMREARZRAZYERZMER MARRE
201345 4 A -2015F 3 A MEMRKXZRAZZ/MEHEL > 2 — FEHE

/ 2013F 4 B -B7E HWREBAFERIZE FERHHEM
A 2013F 4 B -RE KRBRESSRFM (Korea Institute for Advanced Study (KIAS))KIAS 2 H 5 —

1980 F KW 2EMAZ > T4+ — NK
FICBEIHREE LT LE LED.
N5 DFRMITKE DK X RKAMRE
ETEBHBEINTE Y. DFHIKE
EEF AEIC. KEDOKEMRREH
JEWEEBS/ZRETYT., BADEIL
AZEHEHETHLIIEaHE—FRE
LTHY. MEODDEBHLRENR
DPERERETTHTY .. £eo KRETIE.
FL BEEXME@PHIRINTEE
. AREEZED+HOHEFHM
RESHEELRVRY . MEZ#E
TRIEIRETT. ABHIRDEZD.
BB DR . EREBEDHHE
BREDPREICEYDDOHYET, 2D
B DFRTIE. MEFD S BIFRIM
REDEFBIIETHD. RBRRED
HW. FRFTOOEMBEDAED
AANBNSHLPEE. XEEENE
RIEBICHVET. COKDRRETT
Rz — NTEIMEMRRE LT T



LZERFRFMOERZERNEKT,

DI T—EIFER 7. 2008
FELY) ZEM. B - MEREMH
AROMARKRZHOI L TIEEEL
Jzo MERRICEFRYELED. AD
EHEDDHHENDBIC. [FEFEREZEDE
BARRHREE (RRAER) | PRAR
BEZEDEM. HDWIE. SBAOE
BREREREICBINEIEERE
ATWET, TNTH. MERZSER
DHBANCEKY . [KREREEREZIET
OJZAL] ORBERNEICELZE
PHREZEF BLOERELTES
THYWET. BAYOBLREOAZ
RAZE ThHDHBIAAD, Rt EZES]
THELTAMEREZERLT. ZOK
OREBEMRESDEEBICF LY
LTI ZLlF. SBREDEETHD
ERVET,

AFEREHBICBL CEAE. 2F0
LS TE LY. FOEKICBEWLT.
AKEEEE Lz, MPRAICHL L
BB 2 FEEER] TLED. &
RITEBFRIFEFOKBEASA (IR,
RIRKE - HiR) E—HICRBEEEY
LELE. DH. 2EDD.[ED
LT, K kEr—IcHEERE
BHHLTWBDOTIH? | CEFEIN.
BAICELEZEDDYET, DX
RODFRIZ_EROHERD X215

LlE. FhCE BB LA TEWBDT L.

LOEFEME. EYYEFPELERE
TID. FHRICHIELWBEERIB A,
Fbtb. BELFEFLATLE. 97F
TAEBEMEE. Ch TR DL
BOWETH. TNk, HhUF25 40
DHETD P >/=LDICBNET ., F
W, FADTEEFRD2012FE IS, FKL
BEIADFRDER DT, KRERHY
Fa1TLBHT—F 2T IIN—THEE

Fon. AUF 15 LOKEERBETD
BRENE L, TOER. £4567FH#
FEEORBHEDOPHRITON. EL
ELBEVINACERT DI EDH
RKBEEDICHRYE L, EEHVF2
TLE. SRED. SFIC—EMDEE
TRESNTOINZHEDLZERNE
T. DFHTEKDLURIOKRZ (CENTEF
& ENDHLVETT L,

BEHVF2TLPTTNRICDN
Tk, BEABEBTWelepb ) F
T, TNE BEHAVF21TLFD
HIC. borE A2 E2—3x Y b EER
LIeY AT LZBRERINEEND L
TYo MR - BILUATBICW2EZ D,
TOEOBRBRZLIZZEDP DY E
T, EEREE. TAld. RRERKE -
ERT M TEY T EROIEEENHERD
LIFHEIETIEVWTWETH, £2T
|{&. Campus Life Assist System-TUS
(CLASS) &&idhaH A MDA >R —
XY NWebX=U EICESNTVET
(URL: https://www.tus.ac.jp/fac_grad/
syllabus/), £ TDHEEZEICIFID &
NAT=RKDPEZEN. ThZEE>T
CLASSICAB & #EEZT/NADIEM
g LY. YINARBE (FE
ERFRDLTDIINAERBIE
PHED). BIEELE. HREE. %
X727 hERRERFERD LD
HEJ. /. CLASS(E Learning
Environment for TUS (LETUS) &\
D2HAhEDILTEY. £2IAT
& BYEDPHEZ L TV 2EERE
DR—LNX=UDENET . LETUSZ
FoT. BELTWAREICHKERT
FTOCARELEEY. BERENER O
WD EPHEERET. 2EOLS N
AREBRMREBICKRERDPHELT
WBHBMKZE. ZOEKDITA > R—

v NSERLTOHEDO—MEER S
T ZEPRERZERBNET,
X, 2013F 3 BICHFaEFR
BLELED. EE. 20RO FMHM
ICHHEICE>THEVET., HE. &
RAF - LEHROEKRT. PETT
DPRMMEZERZRL. X - 9EK
EHSF T4 A%EY THEZEFEITT
WET. £D2UVDERT. FINOMAESE
ELT. MER—BEDO T I —T EWH
IMERERBEL THVET., FAOHEM
ThHERENZONBE T, &0 #
RENMR FFIT P S REREEIC L5
MBPRKEBEDTHY. IhHDOFE%
BEL T, kI — T EDHERE
HEXBTEVWTWETY. ASOF AR
DIAIFICRO>THD E ERER (O
D) OFRPREDZMEHREDED T,
AZHEFBAHREE L TORTHDOH
DHeXz. HT. ERERLTWDR
BT, REOMERZLEREED
HHOTETWBEFWS2HEDD. DF
RICIE. AREEMTIHFADIED
HRARV. FES LWEREDRILEE
ENTHY. ZITlE DFRIZOE
BHEMADPITONTVET, 2D
Ea. WDTRRELEODEFRBE
EVDDIF. WEEHPEATIEDLY F
T, DFMOBEEEFR<AONTOE
TH. XKEHEFBEEE LT BR
HOXFZZEDRFEDHEF B PR
MREEDDIENDTEBBTHDZ
. B E LK< TOWARNWER
WET, 2OKDIC. BRSICHED N
TR FHOFES LEALLBIRELT
BEx. SREH. HREUV-—NTEH
Bo LWKRRE BRI Tohrng 2
CERFLTRVET.

DFHLA—XT79 March 2019 3



W srazosts

E R R F 2/ ERFEOMHERMAICEDLS
MRERULZET N ANDEIH

INKR LBF wESTRsmHEEs g

ZIFPL - FAZE

2010 F IR TEAZAZRRAETEMANNES T EERELFRET. B
(I2%), AEERIEAZAFIRAIBTSMERETMES. 2011 F8%)I| A%
TREE LRI, 201359 B D TRIZPMBAFTIFHIMAHIZZE T, 20185
4B KVBRE. BLOREMRRZRASELITE. 2012 ~ 2016 FERIARATIREME
TED [HHERZETRE] MRERT. EMEERERLE. BtZ. BiF

1F=ZU X,

=

IEL&IC

BEADOPREESRTA 4> HEEED
MEZAFEEREEL. INHD
MEZROMEDIBDEGRA T =T A
THBD. 1950 FANERPMO/NOT >
LB NWTIRA 4> (Agh) iR 7
> (Cu") PRAR KV EVEE TEHRIL
BIDIEPRESINE EICHEEH
L. 13 >EBRROREHEHR. /L
13 EBEMZTRTIMEDRR.
FUEERZEBECEREICISHAT S
MEDPREASN TS,

1A VEBHROERIGANREL
TlE. UF I LIREMG EDEEM.
MBI BMICREREINDHRET /N1 AD
ZF 5N, Li'. Na*. H'. 02 R &ED
1 F > =BETIMBOMEIITON
TW%., RE. FFRATgEAIRILF—
HEOBEICEITTYFILIREM
PP BTSRRI RILF—
TINA ADRREEBE L IMEDEA
ICHIRDONTVDD. RIRICIE. B
FOMBFEAEDER EHICHMERHK
ICEDWEHMRT /N1 AT R
ADPBETHD. A A > =ER
BT BB CPEFEREM D
RedE. 2<HLOVEBREOI X
WF=FTNA ADRIBPERAFTE. H

4  HFHLA—XT79 March 2019

IIN—TTlE KROT7_F>Th%
ERUN H) IZEBLTWS., 22
Tld, HOEFEAE L TORHMER
BAROMAERICOVWTHIRL. &
IERUNE L/EH BB K La2xySrx+yLiH1-
xyO3y N BRALZT /N1 AADIEH
ATREMEICDWNVTIRN T B,

ERUROEFREBHELTO
F3

AFVEBRICETEAFT O
ERTIERDEREKBAGHEZREL
T, B ({0, 1 F>0KEEZ (
FTUHR). BEHAPT S (DEER) HPFE
Fohsd., —fEic. —fiThsd &
PERA I EEBICHKREBETHY . ZM
A ASBEHE O, REMERFIEL
T. O EBEHANEBR T T 5D
(21000 °CIELVVEREMUEE L. Mg?*
BREDZMA T EEHRAS 7 EE M
ERIMEBEDPRERNZENTOERL,
NI LT WS DDDO—fDA F

Vg ERETEAHANZ SRILET 2
CEDTED, BERA A FREH
DBEROAZ\CutEAgHIE. =
ﬁ?a13mﬂ%@i§@mfgm4
T BERERT .

PIBED/NE VLTS

Na*. FFREDA F >idk. Cu™®Ag*
LT DEBEHOD, A FEE
(S L =i @EE S P RO e S .
B4 EERZRITMEDP N DH
BESNTWD, —FTC.EFERFLT.
REWELTRAEOH G, BETSH
RINERS B EDTERVD, FERK
EECEBEARBRY A+ VRIBOERT
WEH0"E L TERA A BETHZ
ETHONTWD, KT THRNT DHH
(. O XF ERREEOBEELR A 4>
FRZHDIEOT7 _F > Thd, F
Jeo DPBERICDOWVTH. KROBRE
MEDRKRSE (C) £AVER (B) LAR
ETHDHIEND, HIIEF R0 &l
BRUTCETFORBNHDHLL. BLHRT
HYVBEDPORERPEEEFL TS,
INBIFVWThEERS 4 EEICHE
L7=R#EThHY . HHaagh14 > &g
2881 4 EEROHREISPFINDS.
BB RETNAANOGHREZERT
E. BEEAZES A4 OBIE
TTEBMIET /N ADEBENEZEAT
DEERERICKD, HIF. mRHAZ
REMNDIGAPRET SN TLD Mg &
EFREDORRCRTENM (E°=-2.25V
vs. SHE) ZB T2 ENH. HZE



BHEARICFIA L. - OBRICETEMZ
EDLUICERE - RERNEBET S
EPTENRR. GIRILF—BEHRE
SNBFIREEDHD (K1),

ERNURNSFEEEFOMRE

de=
A=

ERNYUNAF > EEBEROMEDEE
LB A EH <. 1977 CaHy D H™
BEUHSD THRBEIN I EICEE
B, TDE. W DDODOYETH BE
DRIEEMEDRBE I NZD. 2015F(C
BaH, DEIFEHKD 5 N5 K TERERA
WEEIF RSN TWVED Dz, BRE (F.
BREEICN L THEIHEDT D
HokB&G% L. BaH, DHAE. H”
DHDBLRUCEDHEEE R DHE1D
HEEFTH 2, BaH,1$630 °CT
0.2Scm BN HESEHART
HOD, BOBRTHI TEHD/2D. B
KERBTDEEHICH L THESRILFE
MARREMEHIRD ONDERERE(IC
AW ZEED R, £k, MER
ETOBRICHNTH. KEYIEERY
BABRBED DR 14 HER
MOM EICHRER]RZFERK EEED
FEDPHELNEVWDARENRRED D
V. 2O EPH BEEXROYERRD
ERLTIBRDPOEERTH >/ EH
BVEND, HLlE CEHICRTERE
LR DEEIEERTH &1 4 88

TEBEH. HHEOF MIRFRICETE
TOBKRMH ZETWRICH BERDE
HEMEMHERZRLTWVD,

b KU KA A BE
La2-x-yer+yLiH 1 -x+yO3-y DEFE

ERBFRICERREKEDPHEFTD
BE. FEAEDYEFRTKEKIEH?
ELTHEL. KBt rsd, —A.
EEOHERIZDOESICEY). 027 &
H D HF T DEKFCIPREIND
KDY BRIKFRID IRz 75 Hae
MEMBORBEMRE L TRHEIND K
Sckho7B8 ULhL. BF4E5H
DFROH I BKR D F TEF R —
ELTHRET B EDE L HBED
SBFREEANDETRR EDERZRN
Waea " — A H DABDERZRED
EFEAF VEBTHIEIEREEE
ABN T,

H EROBFEEMEDORIR ZHF
LEMFEATHERIOH EEAEIRT D
TeHICiE. TRBREDOH DE WIS
MEEATE2RTFHEBEE CHRIET
FRICTFETAIE. RELRBIEBIEZ
EDZE. HKWBEFHEMHEDROD
FFORIEFELEDIED
FELWV. AL BRITHR
ICH XY EBFHSMEDORN
La. Sr. LiZfAL. 7%

S DREH MBS S EET f-”
)
Q
%1.5
4+ 304V T
— "L -
271V 5 1.0
—=  — _Na'/Na AT
i o
2 238V \ig2mg g
b £ 05
=l e . H,/H- =4
W
= 0.0
—JﬂL—wmz

1 KRG A 7 > DERACETTERL

ZFMEMICELEBRNOT AN
1 MEUA,BX, (A = La. Sr. B = Li. X
= 0%\ HY) BWEEEEEICEIRLT
MBS Z A FIRERKR Y Lazx
ySrx+yLiH1-x+yO3-y (LSLHO) D&EMIC
BTN L7z, BI¥L7/ZLSLHOE. Mo
REDLaS ESIPPTDIAZABIET
BREEEICK O THOLLEHIET D
EDTIRET. BTFEDBKF/LY & 1E—
REE Y BDAVVEMERE (0<sx<1.0
<y<2) #BELTVS (K2). HO®D
HER|E LasLiHO3 (x =y =0) D1/3D
5LaSrLiH, 0, (x=0.y=1) O1/1%
#2TSryLiH30 (x=0.y=2) M3/1IC
Z L. BMHEMDH/IODEF)IE. Li(H,
O)s \EHDBERME A O . BN
EH PBELTHEETSERD HS.
H 2024\ LasLiHO3 TldH™ & 0%
PNAEAOEAIC—XTTRANESIT D
DITH L. LaSrLiHL0, TlEH-AER.
O WIBERAMBEEEH L. SroLiH;OT
WEH DPERNEBRMED1/2Z2 5675
(K3), BB, LayLiHO3. LaSrLiH205.
SryLiH30 &, (Laz02)?* B & (LIHO)?™
[&. (LaSrO,)" B & (LiH, ) [&. (SroHO)+
B & (LiH) B ENZFncE#BmIic

(A,B)X,(A=La, Sr,B=Li, X=H, O)
A

» F-AUZEA

Y
| Sr,LiH,0

T T T~ T T T ]
i

La,_Sr

HiH,,0,
~

D

T T T T AT T T 1

La,LiH )
a0, o Shin. O,
I o v Ty Ty

02 04 06 08
Xxin La2-x—ys r)r+yl-||'{1 -x+y03-y

K2 Laz-xySrxeyLiH1x+yO3.y DH L ETE

~1

1.0

0.0

DFHHLAEZ—XT79 March 2019 5



W sruzonss

AR LEREBEEADIENTESD,
%7z, LayLiHO3 & LaSrLiH,0, DFAEK
ERICLalSrttZBEAD I ETHRTFA

ICH RIEBEZBATHIEDRIETH Y.

H™RIEDLIN\EAROEARICEA I NS
CEPRLMICHE DTS,
4Lz = ZEDHK
H7/ZLSLHOA F+ > BEEROF7 L =7
A70OY NERT. BIAPEAIR
TWAR W LasLiHO3 (x =y = 0).
LaSrLiH202(x = 0.y = 1).Sr,LiH30 (x
=0.y=2) Tk HIEBEOEMIIHES
TAF > BERPE LT DEEDH .
SryLiH;0 M 300 °C THOEERK(L 3.2
X 10°sem'ehs, BT, BF
AOH FIBNDZEFLOEAICK>TE
BEHM LT 2ERADPBO SN, MK

Lao.6Sr1.4LiH1 602 (x=0.4.y=1) I&.

300 °CT10* s em' Az BENL
BEREZ/RNT, £/-. Hebb-WagnerB&E
MAREICLH>TRED SNz D
BICBTEEFER—IDREEER
[£317 °C &£ 207 °CTEFNFN107 &
108 S cem ' A —4—Td ). LSLHO

O (4 O (4
(.-'}. ° ™Y (.E]. o 9
0-409% %900
it O.. ° L'H"EFE; '.' °
H-& O(DEEUWII. o
09%°0@ 09%9®
502 o H (2v) g,
.‘hﬂ'e' 1..%¢“.
° '0. i ° '.. °

°-40%5

2 909% 0% o g e

02
c d).

3
b
L—*a o-La,LiHO; (y = 0)

WA DM A 4 BEFRTHD I
EDRBMICEERES Nz,

b KU KA+ EEAOEH]
RS

(=) Ti/ LSLHO /TiH, (+) THEBEN
52EFREMOMERISEFIC. R
U RA A > EERDGATREMEZ BN
L7z, B L 2B TiH, DIZEE
MY T7ATIRILF—DSNernst TR
EHD/300 °CICHBIFBIERBEER
REDREN (0.28V) 265, EE
MMEBICE>THEREZ R L (B
5a). MEBHRDIE - BfkE BFE =gt
FEXHIREIITRIE CRN/ER. ERT
ida-Tite, BB TIES-TiHxBICIRE
PIRERE— U PHFICBERES N (B
5b). Ti-HZJTRHERH»S. 300 CT
WX atBESHEPZHEFT LI EDHS
NTHY . HERICTI-HERICHKS =
HEDPELCTWEEEZZDND, F
7eo TEEIRD 0 VAT ICBAITBED
ERIED. MBRFICaEESHED
ZHEPHFLTODZEICEEH LT

[ ] .. ..

LaSrLiH,0, (y = 1)

%, —H. BRETIEXRERDS5H
RICERT 2EIERBDONT . A
ENEMEBREDRIRISHEEKTIEE
W EDHERTE . LEDHERD
5. TiH DO ENZKEDPH EL
TLSLHOZEE L CTilclRkE SNz &
EABOND, ZOFERIE. LSLHODH-
BEHOEARBREE L THETDZ
ERFIAELEZF TR HOAF >
BEZFALEHFLOBRIZET /NS
AHBEIR TED AR ERL TL\D,

FEDESKRDRE

H ESEMDOEFEHRELSLHODF
RICKWU. HOAF>EFZFMAL
7e#H LWBTALZET /N1 ADFTEEED
BiT7z. LALADS. FIRTIKEM
RIGNDIGBICE T THRIET NXIE
B. EiRREIE L <FET S, BHE.
LIIN—TTld. HBA F > EERKRE
BRMBNDOICADEFENDH - &
FREGCEROYERER. EERED
fRffr. BB EDMAEDEIBE

BRLFREMOFMA & OEREM

Sr,LiH0 (y = 2)

@La @sr oLi oH eO

3 IERABERRT D 5IRE L 7z LazxySrxryLiH 1 x+yO 3.y DFERHEE

6 DFMHLA—X79 March 2019



REEDHTNBOB ZhsDER
B RBRAREICEGFORE1 >
CREBRDIHFEOBRLERLZR
Wizl REREMBERICET =57
BABEERLTVEEL,

AR THALEMEIF. 2FRIZ

MEFMDT ALK, RRIERF
DEHFTRHEZ. RBERZOHFIHH
®. B IR F—IRFAEEE DK
MHHERFREBIRERD EL72Z <D
MEEEDHBEMFEICEDHRTHD.
Flew MAETICHE>TE. DFF

FHFRT. BERAMIREEE. BARZ
TR ERERE. #7 T xJL+— - EEFERIN
WERFEMED O IR EW W e,
IDBEHEY LT, BREMAICEL
LR L EFET.

T/°C T/°C
3(|]0 25|0 2{?0 3|00 2F|>0 2(?0
“x =0 series i _l x=0 A x=02
= 4L — -3 x=01 & x=03
E E v x=04
o © -4
w 5 w
3 5 5
E’ -6 8 B
y =1 series
-7 -7t | | | |
1.7 1.8 1.9 2.0 21 1.7 1.8 1.9 2.0 21
10’17 /K" 10°7" /K
=ik EAEEA LMK
X4 #ERIEHMK LaoySryLiH1+yO03.y (x =0,y = 0, 1, 2) ERIBHERK
La1xSr1+xLiH2xO02 (x > 0,y = 1) DA F VEERO;REKTEFMHE
(a) (b}
o (=)Ti f o-La,LiHO, / TiH,(+) co-phase
: +i-phase f|
r o-La,LiHO, |
0.3
L ” H | “ klj [ —’IlL —’L
e o-La LiHO, + TiH, | .
2 b} l ‘ r after discharge A .
o 0.2 ; JJ | ..,_‘.-’1.__J,J__h:ﬂ.,l_,.,f'_u?,ul,,_, i T —
g % - |olalHO, +Ti ( ,
= ] ' after discharge 1 jes N,
g 0.1 I g N S J]_“ tLl ,_J_I.u_kl[l?_nuil.m. o ‘n"_‘n_ '; Bt
j\ 5TiH, (Fm3m) | | "f_
r I L k| 8'
-Ti (PB3/rm =
| Ll ul(l |1:;}I
va gl a g bo v bowalyus sl s levaaly s nalasanlesyy leialy sialay
0 200 400 600 800 1000 5 10 15 20 25 13.2136 15.1 155
Time / min 20/°(A=0.6A) 20/°(A=06A)

B 5 2EAEM Ti/ Laz-wySrxsyLiH 1 x:y03.y [MH2 DEBFRBNEATE DR

BEXH

1) G. Kobayashi, et al., Science, 351, 1314-1317 (2016).

2) M. C. Verbraeken et al., Nat. Mater.,14,95-100 (2015).

3) K. Hayashi et al., Nature, 419,462-465 (2002).

4) M. A. Hayward et al., Science, 295, 1882-1884 (2002).

5) Y. Kobayashi et al., Nat. Mater., 11,507-511 (2012).

6) A. Watanabe, G. Kobayashi et al., Electrochem., 85, 88 (2017).

7) Y. Iwasaki, G. Kobayashi et al., J. Mater. Chem. 4, 6,23457 (2018).

8) N. Matsui, G. Kobayashi et al., J. Am. Cream. Soc., in press (2018).

DFHLEZ—XT79 March 2019 7



IMS news

S79EEEFI T 7L A ERHE

2018%F8H31H—982H. £79H
fils 2> 7 7 L > A [ Synthetic, Biological,
and Hybrid Molecular Engines| %z
L7, PFREMEMRE L0V2018
FEICEHIRES N FMANT AL [ 5
gD F 85 | (http://www.molecular-
engine.bio.titech.ac.jp/) & DHEETH
V. AFEMEEOFY 7F T2 VR
T LI TIT D /2. AIFMIHEE
T MBI RN F—2ZTWMB &
THBNGBER(tZREI L. IhZz
FALTHNOED I XILF -\
THDFHEMZ [3872F (Molecular
Engines) | &&fF1F. HEpD T aBEE
TREODERFIEZREITHIE
BIZEELTWS,

ARAVT 7 L2AICIE. EFHEEE
& LTBI D 5 Zev BRYANT (Stanford
Univ.). Oscar CES (Imperial College
London). Jong Hyun CHOI (Purdue

Univ.). Yifei ZHANG (Columbia Univ.).

Ivan Huc (Ludwig-Maximilians-Univ.) .
Gweénaél RAPENNE (NAIST/Univ Paul
Sabatier). Possu HUANG (Stanford
Univ.) D74, ERH S Akira HARADA
(Osaka Univ.). Toshikazu TAKATA

(Tokyo Inst. of Tech) D24, F/=1BfF
#FEECLCERDS 228802 MLO
BERRAIT DIz, EHICRAR—FEK
511, BREEOETSMEBIIMET
1074 (DBAN164) &. BEOKX
EROAVT 7LV AERD I
ARKAVT 7L VAT INETER
BE L TRBDFOMEIREL XL
BRALE. DTFEDF. EMPEF.
7 A &—rEE. sHARZEEOERSN
DIFAN—=rHP—EIZEL. [AITH
FEEERDFICHBT B EERE LM
DI TAIDFEERDFDOT A XDE
WEZDRFHEICED KD RFIRES A S
D) EEOFREEN AL - £fF

NA TV RRFEVDICEET 5D
F. RO b oiEmDRRAS N,

A2 T 7 LY ADHHITIE)IEERPR
KOO CHREZTRE . AFFEMRE XS
TEERDPVELDOEEZIEN . 4 —
AFAY—D—AELTRETDEED
I, BO3|EMEDBNTHo7. KiE
ICZDBEHEY L. 3> T 7 L2 AR
fEaR— LTS o 7enFRISEHM
WP, AT 7 LY A%REY EFTLE
EoBMEOER. HRF—HFA
P-0E&R¥EHIE (RIKX). Fa1%Mk
PHHDERZICIRNDBWNETRX Y
N—DERRICREH N LET

(BR¥ =X &8)

hetic, Biologi
and Hybrid

lecular Engine

DT RFEERS

KEF/ HDEOHBEER—DFREFEOREKICEITT

1. FAEOEBE
DFRZE. VEOBRERTH DR

FORFHEIOETDEEHETRE LT,

TNEDEN - DIFFE. WERZPH
RERFTE TE OB LERNREM T
¥ &low AFRRICENT, IFEDORE
AV ER DERISMCE EYIEE DRIT

8 HDFMLA—X79 March 2019

BDREBOTVET, AARKTIE. K
EF/MEICEELFEREEIC. £
NODERE. REOERICDOVNVTER -
KERMEE DBEIDFTLES ICHRER - RE
LTIEER L, 5T [9FRIE
OHAEEETDERREZFES] EOHE
TXDHE., PIEEREE TRLVLDE

PELBE LIEMAEIC. BLDIHE
TEARRKEB Cam L CIRE. SRODFH
FBOHEMERY . ZORRICORITD
JEEBRELELLE.

2. FOJ3LETEERBDRBN

MRS TEDFRIZMIR. JIGE



TEFTRO CHREICE & . 54DHER
DEEFICLITORA NLDOH ETEHE
BLTWeEZ R Lz (BRFRS) .
Fie—& (FEXZE) [BFEA1FIU
ADHE—RIPETE K> T
REH— (ERERAR) (BEeBY
T AR —DIEERF
NH F2 (RRKE) [FE—HRABICE
DLFNA A - INTHEAT D Friskied |
TME— (BoEKRE) [RELFBRE
EBFRAF IV ADEM]
BILFH ERERAZE) [EESAD
BOXA Y-

CHBEONBIG. KMETEY T b
DFHEDPOERBI TAR—DER - DI,
F—RBHORECH A, KEDILER

EZIRICH=REDERYE L, AN
D HFEL IR TREEERNEDT
b, ThEND THEDBHE TS, BE
BLEOEREEZL DY Z<MRH L TIEE
L7z, Fow CMEOIHEICET ST
EY — ROHMEDOEDHICHT HEFEE
TFHHEN LU TEZEX L. b0
HEDS. MBI OAERMEEE L
RIDIEOAPSICRADPEIND EF
i, BICABREBRFZOREZHEFICA

NTHMFICIRI D & DUEMEZ BB
#mLE L.

BILFKEDIEETIE. #HOEBEAZE
ERBLTOWBRWTHEDERODTUE
(2B AR —DRMKREAEFIRE
BEIFEDLDICHKZO>TWVWADESD
M?l EVWSERICH LT, 2FRIE
MEFRDOH FEERERDOHEDDS
ICEEMBRRET T T7PENENT
BB OREDPYUEMREDO LIS
SfENEhE L.

EDOZMFBRDORICIE. [DFR
FOHAMETDOHEREFED] 0D
HBEORA MLOBHE. BE R (LB
BAY). BREART (DFRIEMITR .
FARIE—ER (X KRZ). %l R (h
MARZE). BRFMNE (RHEXRF). #
Emeth (BBXRZ). Nk 32 (RRAZ)
(BUBE) KU, SBRODFRZE -9
MRZ - MBS - ERYIEZORRE
DFRIEBRABUEDPBNTEINE L. &
AODEVWDBEBEDOHRT LD, B8
BEOF D FIEMAARICA DK
TORETFRHADPEOLON. DFRFEDOR
eI RNEREDEDVICROWZEDHSH
CREEERVE L. Tl BERLR
EmICEIT B SNEMAT —Y DEE

ERRBMEDESEMD I ENTE.
AMERTEONLREFTRDEIRA
DHfFERE< LE L.

3. f1E

B DR TR L TUOZ EDE
RLERICED D, FkERED M
HEBPMEEF B AL DOTHOME
EHNCBRAE ZEDORY S ZRHET
DEVWVERERYE L. TDEOR
BOEIBRZDEBMEDERELAETE
EOTHNIE. NICHELZEVDIERIE
WEEA.

RAXICBRYETH. ZOMERIEE
KRB LTS - DFREMATTDOR
MERDYR— P PEZDOREZASD
BB UICIFBIERRTERD O/
&R LTERBEED S DEILICD A
SETIREET .

(MRS AR . IRk Z k. A4 /)

HRDEE | D FHMESOKTE. 2018F 1 B 15 BICHES NI FRIZEMFTIER -

SEDFRIEMAREARRER EERFRERB/AT. [BESAZRBIIXOZ] DRI
FUlc. NEESEMREICEK Y RIRT 2T ARES DO ERMFENRET] £V IHRDPA
SUCRBDH SN HPCI FIRMAREEFTHREERET 20 E. KONSERBLMED
WEZE L TRBESNTVWEEESATLR, BESADIRELSMEN. [ERILHR.
WDETRELTOTHRZARVW—BREFADRN] (JIEERELE) 26 o/cFESAL
BELIEDTFDPADBRVEEEESATHET 2EPVRERY K L/, BREERKRILIC
CBRBVWVCERD SFTEONLEESANDRLDA Y =2 ER— RICRRYEHENT
B, TNHDOBNWEH. EOEFESADDOICELE
HDOERWET, oo BMEBOERDOOHICIE.
BABRORBODE E. HOKBEDEESADESE
TERVWEHENZDOTRBODEFERLTHEIET,
(e 32 (RRAFARZIRIEELRMAREMLFEFIR) 2)

DFHLAX—AT79 March 2019 9



IMS news

B AR HER RS

01 BEEILTBRFEFE & FMITRIGE & M

BE AEw - B0 TREMRRE HR BF =X

2018 F 1 BIC/IEERMEDPEE
ENRBAZ (LT, BMRBEAR) O
Yuan-Pern Lee %KM L7122
EHIDEE L. 2018F6 A S 5EM
DEMMIBTE 27 B R BARIEFER &

g L. ERBATlELee iR %

RKEXELT2018FE3 AL OHFH A —.

Center for Emergent Functional Matter
Science (CEFMS. #ttRIhgetEHE
ZEdD. http://cefms.blog.nctu.edu.
tw/) DAZ—KLTEY. BHOME
HEAEDEBEEZHEL TS, SEOD
HEFEMZADAZERELTWLD
DL EMICIECEFMS ICD TR ED
Joint Research Center %Y 2 AJ4E
MHEFICAN T, BRIYRREITD
Th<

ABEICE D BEAMZRD—
&L T2018F 103 —5H(CI&.
FMOMABEMRER. (LAERHT
BEXERE. BLOREPELRA
K7ZFHE Ul ILABER. BAERERIE
FHZ1L. “Electric phase transitions

at an organic field-effect-transistor

S

5

~

interface”. “Sub-cycle mid-infrared
source based on laser filamentation”
EVWDERA NLVTEIF—%&ITD 7.
F/e. HEMEORIEEZIRD
&. CEFMSH B & D& &R & @5l I
177, BRFFIL. Teruki Sugiyama H£Z
#% (Department of Applied Chemistry) .

Hsin-Yun Hsu##3% ([F). Yuan-Pern

Lee#i% ([). Yaw Kuen LiZiZ (F).

lan Liau##% (). Tung-Kung Wu 3%
(Department of Biological Science and
Technology) . Bor-Ran LiB# (Institute
of Biomedical Engineering) & D%
To7. ELDHEDOME L NILHIE
BlcemWhaeiima., &I Tl
ISR % RIBA 7oWR Z T80 [CHEE L
TWBRDPHRITH o7,

EHIC. CEFMSHED—EICRL L
B TSROMEBICOVNTDERZ
T27%. DFMOA > E—2 v Tl
E (IMS-1IPA) ZF[ L cZ2EDIE
ICDOWTHEKZFOHREN L. B
ZEHEWNz, BuBADODFEE
DIREICDVTIE IMS-IPAICEIZAE

BAEZEDD P EEMZSERETDF
EChD. Ele. DFRAPLDEED
TEE. PEICE > TREIRFRICAK
BEERD. DFHROIIN—T)—E—
DERRICITEIE. FBRIICTRETRE
7z,

B R, BAERE. BXOKREF
FLET R ). B RBAHE & DM
PHREMAERETOTWED. ABHEIC
KVZOBEBRAESSICRERDDIC
TRIEPTE R, IWABRICDONT
& SEDPPH TOEMLZBASEE
DZETHo/z. SEDOFEZZKE
LTEmEBLEDPHILBEAREEZ
EPTE, FEBICERECDHD. A
Ta—ILOFLYIICTRADIEN
7zHenryk Witek#3% (Department of
Applied Chemistry). $ KUEHEDE
BT AROOBEES A T L
EOBREHIE (F) (SO KW R
TB. KEOHFIF. BURBRKOHE
ERTFHICHBWNTS Y RI T L
TAOTFECHSD. FTRINDZHDER
DEINZERFT 2.

02 #2E IMS-NANOTECERI7—7>av S

BE FEREMRE 2— B TR ER

2 EINANOTEC (National Nano-
technology Center) & @ 252 [@]IMS-
NANOTECE R 7 — o > 3 v 7 %,
2018FE 11 B22HICHDFMICHWTE
L% L7, NANOTEC F &1 Bz #t
SHEAMEFT (NSTDA) T D543
FTD1DThHY. RAICHITHRIEH
MAARHTE - AMBR - KiliBEzS
CEFREOEH EZI V3> E

10 DFHLX—X79 March 2019

LTWET., FMEd. MEEAEO
MR EBMNE L T2017F10BIC
MOU Z#E#5 L CH Y £ d., 2017F(F
DFMDSNEFMRZIELDH6RD/N
> 3712&%%NANOTEC Z 551, MOU
DRENRNZEREL. F1RERT—7
TavTEToTHYET. SEE.
NANOTEC 5. Chinsirikul Fi& % &
CoHEET7Tar11B21BH K022H

NANOTEC Chinsirikul FiREJIIGPIR



D2B8[E. pFMEsFnELlc, 7T—7
Tav7eBAO 11 B218ICiE. NIIEFT
REDRHKDE. UVSORMERRPILFH
Xl 2MRE (FA - MEEmJIL—
7)) ODREPTEONE Lz, &FEHD

REGERPERBRE & BN T2 EE

MEZRZ S SICHKRIEDIROERIC
B FELE,
1MA22BICHESNIZERT -7
>3 v 7 TlE. NANOTECH KUHDF
WMDENAELT DDOMEEDIREEKL.
MAXRZITVE Lz, MMARATED
ICE1EEFRRD A N=PHTIC
BeemlElLk, 703 v7iE
WAEIRDP 2 AFZR) F&H. HFH
DO IFTEAREEE. SRBFHE. ARBEE.
MABERF. KRB FERLF L,
IRTE. NANOTECH S IdAKIIL—7
[ZNano Simulation Laboratory (SIM)
DIMRE1LH3 7 AEIOHETA > & —

Iy TELTHRELTHY., 20
BMEDMEICDTHNANOTECD
MREDPOSERDPDHYE L, T—7
2 av TOREE. BOABEH/N—-L
THYELED. 2t62B L CERARE
MEERDPBEINELE. DTFHADSIE
KERELSNCOBLOBMEDH Y. T
RIEEREHDE L. TD%. 5HER
FMRLEZ—DA—/N\—OE1—%
DREEFTVE L, FEFEEE#H LD

JEI—RONT =X APEED
900 %% MBA D 1—T—DFETHHR
FAICEALEF >TWERETE LR, 2
HEEWD W T LD, MRS
DRMRTIDITHON. FENRESZ
EEELUE L. MOUDREIER. MR
EZRIDRZRDELIIED > TETWB S
CEMRTEE LR, SHBE. mAKAH
DEFMAEFOMAZRD A ES
EaEOTHVET,

%2\ IMS-NANOTECERT—7 ¥ 3 v 7 DRKRE

IMRZARERRICHE7EHAEE
HERERERRICFRIOEEDIFREMARMHATES
EABEERRICFRI0OFEED FREMARMAFFES
HRRXBBUE N1 AP FREIRHE
HWFEEHBICE 19 AR FERZSEFRHE

I MR EBRICE7EHAEE

COEE. ARBEVWDORELED
DEER). REARICFLET L
HIZ. BEERFOBREROEZESR
BOEKFICOK) LR L EFET.

EINET. 1 F>BEEHOHE
EXRIC. B BE. HEROTH

SOREMEMFTLTER L. i,
BLERIEBORBEDSIE. INETER
BEELTERFSNATOWRDOZER
UK (H) ICEBL. SHETCH 88
FOYMERRIC—BELTRVHEATSE
V&EY., SE. BFEREC L THEE

TROH EEBMBKF Y ETNHTRE
LiclezFBLTWERZE. KEZ
RETRHIEDPTEE L. RFICD
TEVMEE - CBEEW /TR LE
RRIFRZOEHF TREEZIELD.
MEEDA I N—EZL OHBEMEE

DFHLAZ—AT79 March 2019 11



IMS news

DERDITIE - ZTBHOEDIFTTY.
ZDHBEREY L TEMELRL LT
£7.

AARZ B L TH D7z REREG
ELTRHENDICEYE LD, £
BRICEMBR EDBTRILFET /N1 RIS
BT 270ICF. YEREOERSR
BIC. /N AMEICE T 7= BHRFAMD
FHEOMEICRYET. AZEEZMA
ICMRERL) NS> FDERIE. #iL
WD B ZAIE TED LOEET S
FifFCd,

(IR REE &)

HEERERRICTFRIOEEDTFREMARMARTES

DV [BEXINVEDTTA
VIRIEBICEATHME] EWOFEICK
V. FERI0FEEDFRIFZMAERTR
BESOMABMZIEZE L. JH#
BIEWVEKIRAKS - KARAKE. 4
HEKXYE - BAHEELRE. ROVICK
B OREICED O TIEWZEE R
ICEL@tLE L EIFEd. BEBEOME
ERIE. BADR /N BAUFEEE
FHEBEZSDTCEOALPSTFA T
B1EHDI—ILERESMIZL. FD
ERWTHRABRIARD R >IN Btk
BEOTFT YA NI LIz EICEY
2HDTY, FAFDFHICEFET D
. D2 RYKRETRARNIELT
BN BOIMAEEED T Y1 > ICH
THEMEETOTVE L. KBRS
DEEOZEWMRER > TS DI,
FNODMRICHTZ2EHDTY, LH

L. D FIEEERIE. STEH> I 2L —
Ay EEEREMAERNTR Y
INTEIRBEZT YA 2T HMEE
=5 b BEOABOTHEEZS
SR INT ERFOAERTHRMO
HuyzBEEL T MIREOAXAN—L
EBIT. KWEMBR RN EIKE
BETYA VT BRODFEEELE
RELRITSVE L. AEpE%
CDAAIVITRETHIEWE. £
DBNESHROBEAERDLDIC. &
DR (DERVISE) ThHs CfE
MLUTHY., TRRREFVEWNE
THBHDERLTVWET., BRDIER
DO DDFMHTRIETNELFIE
IWDPEAVWERSMEZXRET DL
TY, TOROMAEEITY H/2HD
HFTHERBMDEBLBABLE S, BL
DEHZERREX/N—EEDICEL

EABEERRICFRI0FEES FREMARMHFHFES

ZOE. THEOBNICTEESND
DFHRERDRIFEMMUEERICH A S I
JADME] EWDMFRREICT. F

12 DFWLX—X79 March 2019

B30 FEDFHAMARMBREES
EEZHLE L. Bld. RRAFEKXR
FhRrIFRMAMPETIEZERDOKRE

. [BBIFE FDHOTLBEDI !
EMITELD KO BRMARRY. [TA
BRHEDEFREEIEENT] VWD KD
BT REWICE I HRITDIEDT
SN EBL2TVWET. &REIC. 7
FHROELES . EWRIRRA > 42—
DELEKT. DFHTRICHIT D5
RESATTS>eXRERAAER (2
RICWKERZERLLZLDOTT D).
DFMTCOMEDHRETATTIED
TLBJIIRERAERIC. O &KV REHEK
LET. OV FRIZMTER
HAOESEZESETEE. bUPE
D2IEVWE L. SRE—BEEWN
LETDT. E5FLBLLBRENEL
L&ET.

(HE FFR &)

4. RORLAZIESMERML S
WTOMHE L TCOMEDEHT, B
BHZ (10°% Pa) »OKRTERE (10°



K
il

E(D|F

Pa; 105E) ICRALWENEIFETT
OREBFMRICHEL TBUE L.
KW EEMICIE. FRIOMRENDICEPH
FEFEE (SFG) REDIEREDSD
FETAEEESHE LE LT, B EER
ERPERAT /RFOXRA - REICH
FT2KDFRER - BERDRFEN
RAEIFEYERE DORERE. KFRER
OBRBBECRISKA T ITA] O
BIEALTEYELE. SEOZE
& 2D LEBEWRKRE LEDKDIFES
HEOYMEEACEREEDOMEICET B
—EOMAEEZTML TIEVEZED
<7,

ZORFE2E. [DFRFE] &0\
EEZREBESINERBRA=ZEXREDDTF

ER30E8A31H

BEMRICHEDDEFMREZERT
BIEDICERILEINZEHDTE .. FM30
FBAIBICERAE - NER—ILIC
THEEAPBUITONE L. BEX
BHPBADCENTE. BEOZHE
HEDINETHFRFEZES L TE
SN L T D EEEMREICE RV
TREELREEEEEE L. MRE
ELTOEEIREBEAADE. RED
DFREFEMEICDONTERWVBERAEZR >
TEZEDERD S DFRIZMEICD
WTED TTFEBREEDRIEKEH
KT, SEENDIEFBROVERN
£9 . BOVKEZED/N N EZIFTEY
ROWRIS/INN SV IISATED KD I,
DFRIZMAFMOALITE L TSHE—

wiy

-i \

W
i

ABEINFHENRBHETES HEHRSBEX

B [DFR2ME] ICHELTBY L
WS B LE L.
REERYE LD, BHHEFOR
WRFZDIIN—TPITh DA THR
BRZ LU, HICEBRMEZTOT
B —WEHRER. HERIER. X
WAREEP. BROHRMEETHD
AlERARIR. RAPFLHEIR. £,
BRBTAADYaY DXV %
BWeZ2<{OERICIIICRHRL L
TET. &, MWeHRBESICHBL
TTREEBHERZOILOFE—HIRIC
HRLR L ETETS

7N ¢ )

(F5IEHS 2EBAHEE (AFEHIHEERR, SERVBETFEOHARIERR))

HRRXBAICE 1 A FRHESRDE

ZOE. [SHB XUEBERICEITS
RISDRAF I 7 ADERAVEERR] (1S
BT 2MEFRICKEY . PFRIZERD
5. EMEDFHEIBREZ R
TELE. DFRERERHEL. DT
BEMADPFICENVTEDSIZTEL
REZE. PFRZORRICHFS L
EROONDEFMREEERNRE L

B7TY.

DFHRERDPTET DD FH
FRmRIE. F—REDPILOYDT
BILIEERTHBHIE. BIT
DELMRERFRE —FRIBRAIC
BILTELERTHDIERE.
BOANDHZERTHY . ZD
LOBRERDEREZ /2T

DFHLAX—AT79 March 2019 13



IMS news

ZERIERITHRTT . SEOFEE.
Stanford KZF T DE LI ERFMRIZE
WA TWZESHRTOXRRIEE. &
FIHTRTH B DERBERREDOMEIC
BI56DTY. 2207 —XIE—RK
ELRBRYETH EAFIVREF—
D—RICBFOFRTE—BLEMED
HHY . TNZEFML T z/zWe
ZERETHELLBOTVET,

E D FMICETR. £HEDPFHE
DEDICHEERZRI L. FRICEK
o4 —=IT« 2 IPEERRIEDPED
POTETTEIDELA T IV ADEE
BHEWDEHRDPOHLNICTEHI &
Bl T, BRMN7 7O0—FICKDH

REfT>TEE L,

OMRZEDD LT 9#F> 32
L= 3> BEERY—ILTED. 5
ICRIEDETEMOFEEREICKY . &~
2L aYEERRTORRED
FLANILTHRND 20 DBRIIEFIEIC
BYDDHYETS,

—AH T, BHERREIEIEEICZLD
PF-RFDPEETHH. Ial—
AVTT—EADP/LHNTH. £IH
SEADPEETCVNDIDNEIRET DDER
BTERL, EOKODBRTFATAF7T
BN EED TV DO RELRREEE
BOTWET,

FhiE. WEROBHRBE ORI T

AWFTHBEICE1IAREFERZEFRHE

COE. [BEABBREFL —Y—
BHRDFEARA - 7T AR—DHRINE
KUOBMBIEOME | ODEBTRF
BRFRFIIREFEMELZTE
2018F 10 BICHES N R FERS
SKEBEAFEOFEENICTRELT
WereZi Lk, ABIF. RFERS
KOFOREFFICH T, EFMAR
BEOMREHE. BddI&lc&y.
COFEDEBMORBRICET 2E%E
WELTHY. AEDZEZREAR
TELLB>THYET,

AEZEXNRER >MREIE. HBEHN

14 HFHLE—X79 March 2019

BEHBFL—T—XEHMEE DM
EERZRANDINEDHOHNTE
Flle,. AL—T—NHREEXLZ
2007F T AIC. XIREBET L —
YP—0T70Or&A THFEELTH
EIN. BES50~60 nm (I x
JF—20~25eV). /VULAIE100
TITALRNH. JULATRILF—
10 W EWD L EER100 nm LT D
ERBEEO®RE - B8R/ UL AR
Td. ZOHLWVEERL—Y—XR
ICIE. MEOET - ISR EDH
LWRIEFEMZ26/26TEEZA6NT
WELEDPP. RRTDICHEY. &
COHICHMEEDERNRMEEERZIE
BRI DUENIDYE LIz, T THRIE.
RF. RFELXOTZAR—2RNT.
FDOL—Y—BHTORKINE LU
MBRZERH TN BFFHAL 77
ETAl. EEETRIZBR(E L CRERAIM
REEDTEFE L, TOBR. KB
FHENETHEHARA - VTAR—F 7T

B AADPRBETCVWDIPZERAFIY
ADEMmHPOEE "RT BHITSZ
EEBRICMEZED TEELE Z
D KD LBRENEFEDI DO DD 0. &
DEDIRIDNBDIEETI D ) KT D
SEDZEZMAIC. SHBIY—BIE
ELTHRZERIETCODPRIFER
HTELTEYET,

REIC. [P TORIGOMEZ &
(217 o 7= Stanford KAZ (D Martinez
EPEME. MIRESHZEZATLZED
TEBBRBIR 2 13 COMMEREDERRICK
HHONELET,

(FHHEX &)

LM AT—ILTHEESDIF 2R
WRULF/TSAMLT B E S
J T AREEHENREF - A7
CBREAICK D THA A ADIH &
NDlEREEROMICLE LT
AAEIE. D RERZ DB LR
BIROFERAD S FMICEEERD
B2 DEHAERNT. 10FISED Tt
FTE—EOMREERTHY. £<
DFEREFDIIEEDHLEEDONE L
oo BICREARZRADOBEM TH D -
NE#HBIR. LHRMREORILX
FOLEHERBIR. Koo FHMEEERD
D <RFO TV EWEEHEE)
HRICRHNZLET, SEDOREZ
MAHrELSERLY—B. RFEREK
UZDOREERFOERICEIMTED K
OREELTENWIET,

(EWFEE )



New Lab

R E BN

AN B meoznemmen esm

Pt B

’n

l“l' . '
w

4

201858 18I TC. »FMHAYMED
FRIZMEBE XV Ay J5H8
AR E—A"BEHLE L. BD
CDIBNSEHMEL TVVDDIE2018EF
D12ATLT. #HILLWEBREERIEE
FEABEFTWDERTY., £ TR
BNEETIE. BEBNEFRRTROD
MEFELREZZTHOIEDAICEDE
TIEZET,

BAREHE&DE—FFEIDFHDOAE
BIERAE (K§12017F128118) (I
SET 2O DOERERICHEEL LT
BYELz, HBFADPHE L TEEE
LTHYFLUERBRAEZMARME
FERDRFRNHEMAZRIE. PIOK
AEHFHE (R, SEEMT70-)
DITREBICKYAREDEDDRED
FTLE. TIDT. ZOHTHIHER
BOARICH L TIE [hDICHEN
RO EWDRVGEETE2ELE
EPTTCERATE L. BEEICELEL
T JIEFR. AZEREZEZEROIL
AEE. MEDFRIFMARIAETEHOD
HIL%E. XV RO Y JEHAME
Y E—ROMARSTE. BEREMZERZ
I COFTNDERD DE AR D IHIE
EBEEBEFELAEZEEDK VAL
BLEFETY,

TEHE - &LE

T, AOMEICDVWT T D, &
BOMPHZBDIE [L—H—5HED
HaO] [RERZEEOEEW] [K
DFEDODHEEWN] OEDIFTT. £/
FOEOBREO>DPIFETE /7= [AE
DE=W] IZEPNTZDH D EBFH
LTHEYET,

FAFREBAZIZFAERD 4 @14 DEFIC.
MIEFHEOHFH—BEBEEDPETET
DHMEMREICEFZLE L. £OD
Y [L—Y—" &fE> /=BT
EBEHPMEBRLARA )y o]l TH
FREDRRRF VYT IR —ETRD
SESPEFETYFLTED] £
D274 =YY THFMERALLEG
Tl7. TARFTLEDT. S
AR O T — < ICx T 2R R 2
BERKIEFEEDE TVWEEATLE.
T FEMRADTANAN—NZE
DT BERRICE [/ULAL—T—3HE
FICE > THFEAFOBERGRED
BERICHFEIN., ZOR/RELTH
FHREDERMDODEA FIVIICE
AEIND] EVWDRRT EEEE D ERE S
TH4ABOHEEZVICLTELELE. 7
DLEERZBL L —Y—0XH%
DODEHBICEHAOERZZITUTT
UERRLMART7AT7% "BHRY

HA4LGHESWMCEMNDD., Y]
BEICKAFOMA ziEDHT=L>

2007 FICRIMAFIREH (MEFHE) 25X, TORICRRAFAZRTERMAR
METFTROELRE BLREICEZ L. 201 FICIZRBTOFMAZEIS. FIRPD
EfEC2012F K V) REPREARZIREAMATMCEFTLROBE. 2016 F K4 JSTEEHS
[EHEAREDORIZ RIS MAREDOMER ZREL 2018 F KU I, MEXREICH TS
DFEEAROBRNLEED N - LFRHE - EF 41T ITA EUDIKERATHRE
THKDFEARICEVBEOZR > TS,

ICBCEBELRHWRZBLIIEDNTESR
L7z

e 4REZZRELETIF. KFE
B 5 IR AFARF T T ERARTHR
METIFERORBARCHTEP EZZ
NTOWSREMAMAEICEFZLEL
Jeo CORFHREZICENTEH. HY)
IEBAMD T — I DN TRy AR
KE2<{Fo>THYELEATLE (K
FIRARBESICHELICEHLEEIE
EOMREICS 2D D> TDOEETL
7=DT)e TIH. ERLTHDZPLE
P ELHETHAOED.FD KA
» (BB TEAE) NLoEldFe<
REDMIEN - LZHMEZRERLE
2] cWwoZeaMY) . BCEICEKRT
MBRARICOD VIAATNEE L,
LEOMEZRICIF. BEERPaES
NTOVB B EHBITPREZ5RE
N7z3BDLEHFE (RERFONH
FIEFEE. KRREORERE. BE
DEFERFTE) BTHERICKRY . A
ENENCHVDEERBECWITH
EIEZEE L. EMOREE D FE]
BICEKRED CEMZINTELEEA
ECAEMICETDHADFR T, B
FMMARNDEDPBEENTEEL o
CDEORBELEZCRBETSURES

DFHLAX—AT79 March 2019 15



IMS cafe

New Lab fRZEZEBN

B RTFOTCTE2ER/RALEEAD
BAOTTHBAEEA.

EC COBAMTOELDME
WRIGKFEKT Uz, KEELDTH.
W W B ZRED /4R E CREICIERR]
RERERIKTIRE L. KD FDRED
SORERELREERFLLELRE
FPRELZTELT 7 AKENDD
DTY. 7EILT 7 AKIFHIK ETIX
BARICIEEAEHFELZVWEDTTY
P, FEOERPFEICEVTRESED
FEILTFEISERMETHLH &%
M) [FHOKTHZT7TENLT7A
Kat FORBEICHREL TVWHEZE
FrN—OHFTEO>THIZW! | &
WORMRTFSICREZFGHDNINEL
Jzo TORER. [7EILT 7 AKZVEE
L TEDREICHTBKEDFOERY
EHEMRTD] WD EL - BLER
BOMET—XDHTZZOTTH. B
ZF v IN—DHTFEILT 7 AKZE
E% Z EIFHBFOFICIEBZ TlEH Y
FEATLE. BAMICIEED ./ TN
OpEL ATHEROERCLLE, B
TFvN—ORERE (AT A
REO T OLBEACEECra03) (SIKDF
DR EAuRE L. "5B<KE
e LY. [deflz KEBE LK
RRFICHBERE LTLEDL

KDIERY . FOAEMRIGABES
WA D "SEHMEOREICE T HKDHE
RIS ICHBEOERFDESICR Y E L,
2011 FEICBLRBEOZMZEUF L
#BIC. MAERBTEOD FHANFZME
EelEPp BB L TEHMELEL
Jeo MARFAD I — T IEEFRER
EREOL—Y—0RAMARICENTHER
HESISNTHYELE, £2C &
DMARRD L —H =52 BT
[ e EARERE KD IMR %
EBRELZOVD ] B FSABE O
RT7ATT7RSHEDODBREEMALE -
EE—HARRICHAENTLEY L.
RERKZICTHLOWVARZAZ— X
BTHF Vv AEIEEF Lz, KaRE
B0 "HESEBAN - PIRIRIRS
HR X MEEFEE (SFG) REIHD
K FOL—Y—HHXEAEBRNT
(B 7/ R FREICH T BIKDEEN
ARG ] P [ERKREICE T 2KD
FORE#EE KHFEExY NT—2
FOTONVERE) EHFEMME] ICH
RSB DM ICHE Lk L7z, BhE
ELTEEL T L 6EFEERZD/2018
F. FSIIRIRETILBED O /2H
LOWHIRT —<DEEIcEY . 88 L
TEEZEELRICES. BEEE

WHDWTERZEAIVJICT. MK
FENTRBESNE L,

ETC. ZDE. PDOTHRAREED
HET - BREEHOICR>TUVES
FRICRDELAREEETET SSE
ICRYELEZE. ALPAZREGD
KOBEDERKRLTHYET. SEIE.
MR I — T35 L WERE D F 9t at
A% (DA TEGRNETA T 7DHE
BT ET D) ORFEICORE LW
EEATHBYET, £/o. Fhafiitg
e L. BARKAEICEITZKDITFES
HOME - e 2 IRAD SEREAT DM
TICHELET . EHICHRETIE[K
= ERALFPEITH & L TRERICAL
BETCERIBEEYZHE L AEVE
B RBHEEREZEE] T5FP [K
PFOHFEICEL>THFRIND &>/
X DNAZDEE R4 IR DR ]
THRRICHRLEHEEDFENTETH
WET, 20X KAFEF—T—
R" ELRDOMIE. L. EdRlE.
AXRIZEOEELRDBFERELIBTEIC
L. REMAR 7 7O—FIc kK0
Ral)—NIIERMAREZREL TS
WiWEZZTEYET,

Wolz. TERKREICHITDKIF
DEBEFEMEIRDE] & DOEER
DHATUL]z. BFICDEDKD
FEDOBEWNDHT. KrFORF
5 ([BEERE KD F DL
BEEALD ZEMMICTI DALY
DEMTEZLDICRY. 7EIL
T7 AKOMELHEICEOTE
Fl/z, IOLTHREICHELT
W<HBIL, [ATV L AFKAEAD K
D "RANKRELY (BB OxF
HICH T DK FDOEREIRD FE
W1 FOHEDICEHROERKRAEE

VIS

VIS SFG

IR

A A

Vibrational resonance
enhancement of SFG !!

16 DFHLZ—X79 March 2019



DFHHEEDS

FH X3E

(AEMEEANSHECEMER EH70-)

Vb7 - 2dBE/ FRIZRAF (BHIEM) THRE. BRIGKZOBETBIT
EVWDEFEBRYRLTVWET, BEKROT ZAIFBER2BXP > TOETH . AF—
O LEEDEY £ L GIaERRIE TBERNL—] 02—V FF v b
TELATWEDTY D). BIMARIZDFRARHRICLEND ER Y £ LD
FhTH, F3I~4EREREERSZICBMLTOET ., BHE. RHEFL TR
DIHATWDDIERDMETY . “Exploring Life Phenomena with Statistical
Mechanics of Molecular Liquids ({fRe&)" &L DA% CRCHSHRT S &I
BOTWETY,

R—F> K Krakow IZT

2012F CFitE [252%] %, M@
BAZOEEHR AR T, 2016 FEHLD
SHEMT T O—& L THA SR
ZODIFTWEY., BHEMTHICE
ToneIviaviE TEDOHRED
EXW] EWDZET. —YDOHAD
BRI, ROUMBRAEDHFTHRD
ELVMBEFEESETWEENT
WET., 2585 & [ES5Bb] TH
FLTVWBHERBENEDTIT N R
LT, F20WODhIFThUEEA. W
REATIOEARHARY > —F [71O0—8
GPECFEEE D L CHERTS] &
WO ZERDT. 7TO0—EDFME
EBoT 245 [B#. [RANKNT]
BREDMREARY 7252 TVWEEA,
LD L. FOVIADZE . ARDEFH (12
Wl BDOT. FOVWDMREMICT Y
FIBDELOMARBZHRELF L.

S EMHEM T [KBRTOERE
DEERES XEHHT M HFEER
DIEE] EWST X THEEIT>T
WET, CORBEERTELEERIGZ
DHYUET., DEDIF [BAREDEE
ED5 X FRD D FIMIEBF ISR
Hig [EoEofel (KK FIBE

F) OFTRMUMBALREETHY. K
. REICREEZ DT TOWVARVKRE
EolklE&, BOVEDDEAIF. I
EERFA IS A ICER W AR AsEsD 7= THN
HEIE] 250 [FHE#ZIERE
(CADD)| IC&2 T ZDF—TIER
IR DEHWERICKE > TWBZET
T BABEOHERERIRICE DT .ZD( 18
EELSE| BAENEZEZD O TLE
. F LT AT ZOBERES [
W] TRRARTEAZEOTOET,
[7X/BER (BER)] P [BRERE]
REFZFORKRMLEFTTH. BEHE
DOHEERRZREL /Y. HC, BE
THOPERDOZE ZETHIE FD
BERESEZ [ 752 3R
ICEDTANRDFAICKRVET ., €
NPMBZICTLEWE THE] &
WO BEFBEMMRRBICHEALLEET
ED

FE D FRERPICAREDOMEE
#(C [3D-RISMEaR] ZBAFEL. €D
BRICEDVNT. EHEDEMEBAIA
DIKDTF A F > FDMDNFF (f:
FTAEUY) OfFs (DFRH) &
mwILEmEMAELE LE, JZOER

EEDBRAZLREREZES. BRRIG
A F YRR EBOEDEEEIC
B2k 4A LD FERZBPTIE
IR L7272 THRL Whdd [H
IEIE | ICBISASh. £ERBTO
VDEDDRENTY —ILE LTRABADH
FENTWET, 7. ZOEHRIFH
FEHDOWWDIE [Tl THRD5 [B
AIXILF—] REBNZED [F1
] 28R THEDTHY . FHED
S5DRE EHX) ZRkHDBIEIFT
XFECA. BEREDOBEIEZ DFHE
EORYTRESWTEY., UAY RO
HEABMNH (BRIXILF-) I54
BRIESWVHEICET 2B TR
SRV ELA. FIAIE BROESE
EAIOAY A (mouth) HEEL TLMLIE.
UA> REEMEEBBLICA VAL Z D
TERV, ¥z, EREOBEES X
ICIFEEHERNNDOKDFORERES E
DPRELBEOLO>TVWET, flAIE &
MHEAOAYAPENTU I KRB A
ATz IE. TEHEERIREBD KD
FHABEEINRTRIEES R, FaD
MBENED TEXM] &L TRUIEA
TWBDIEZS LI=METTY,

DFHLRX—ZXT79 March 2019 17



OB BRRT D7/ ICIEA o]
BIRDMKETDHEDSRETY . FaldF
DPEOEXGMIEZEDEATEZDD
B o> 78] G
) L0 [BVISEER] (AR

f). A3D-RISMESHEHAEDED

EWDTA T T aRFHEFLICRBND
TxLE, ZLTC IBEICHEWVTE
BEDEES A F IV AEKDEAF
SR L TR —BEI>IT
TJrUARRNEEELE L, JDE
%@5§E“®ﬁ47571E%LT

BonERfEmid. BEEHEOBIER
b%(iﬁﬁmﬁbwfn)ﬁrﬁﬂj
EEWDZETTY, ThbE. BERE
DEBEDTFEBED DEALZE
DEMIHIT BETHDELS, Th
FBEOHEARDBED [ 7Y Dk
Bl ICRELETH. 7Y IOERE
2RV, 20O [HOEH] (FHZHR
T IRILF—D 20D Tl
BBAENBEBRIIILF 28T [#
HEHWART > vIL (BRI XILF-)]
D2BEMAICRY) EFT, IHIC. [#ED
T PRI THD E WD Z &l BEFIC
FOBEHRIXIINF—HEDP ZRKXT
hBdlE. Tl BEESZTODHD
[HIADH] ThHIEZEKRLET,
SRR OBEDOBR (TXILF—
M, T hOE—3#ME) (ZIFRh-o
T LWBERR DT, [BRICEEIN
Tt B WIS BHEI R F—5#E]
EaiFE L, BEHEBERELED
[l SEBEOKERRICE -
TAEBMBREEZE>TUVET. Fla
I, BRRICOHBE. RISDBIETE
REOBEIIAZRER EZITET D,
RSO T EEBICTDOBEZREL.
RO A VINCHEAET, Nl
BEES XD [RK] ThaH5I*
FIREARDTY. EHEDOHWERESED
WM. EH. BE. ERARER

18 HDFHWLX—X79 March 2019

EOZEA (BE) ICXHTIHIEHEDRE
BEIGEICK U TR EERDP BN T
HhBDIEEEWRLET . FIILanEERT
RINE RN ZERICHT 2EE
BOBENE =L 2EmaHERL
F L7k, BRE. SBHEMTITOTLS
MEIF NS OMFELREHIRICL T
WET,

SREMICHER. RIZFOERZ
[T ] OFRICK>T [FERZE
1 IR L. BERED [V —ILT
A2 UEE] ICET S L OB ER
KLELE ZOMRTEBED Y + —
WTFA > T 1EADOHFDOEBERAT
<. EREOEE [P OZEAL
ELTIRAFYT. OEBMTIIELE
DEEDTIEHIARTBTI NS, £
DRAAGHATADHED—RE—X>
N (FEHEE) BRKOCZRE—X2bH
(D8 DENAELTRADZEDT
TFET., TRDBE. BNEERGEETRA
SHICHE>TWCZ LTk, Z0&
BEOBEDWmPIERABEZFOIC
TERMPORABEEZHOICT 5D
MICEALT2BRELCTRADDIFT
¥, BHEO 7+ —ILTA > FJICEL
TWE7> 7420220 NI EFEEN
BDREADPELHMONTWET, [EEE
37 X BRERS (—RIEE) 251 %
EBABRANFHET CERNICKRARE
E QLAEE) ICBRS] EWDRER
T, 774> ORE &R
BICEERR L. / —NIEERELEL
Jeo LDL. ZORERICHL T LT o
Y —IERIXRTF ROEE_HEA

DOEHEICET? [BEZEXER] 28U T,

ROEOBINT Ry I AEBAE L.
[—EOEBEDHY EHAICIEKREFE

WREEPBETCHD, —FH. KED
BEHEOHWEASHIUBDPERN

HDTH1HEETKRT T, A ? |
Ly o=l ®INZ Ry o7 AT

WITBBMELT. Wb 3 [ E#k
Bl CWOT7ATT7EBALE L
RE. ZLOEBRBHEIIOT7TATT
ICEDWTITbTWET., —A. #h
PRELTVWD [EREOEBER &
ZTORHOERE LTRAD] BRI
E L1 o —ILDINT R AlE

TRFEVELA. BRERDS. HEZERH
ETCEBCHDZDDEEBDOHHD
ZACICIFHREO —_EEOZEL T2 T
bl RXFWREFEIFBELRNDDS
TY. HE. COBEDIEL S %5
TBHD. UmBRFOZHBH
ICHERTEORFEICER VA TOE
ER

REFT <R ONEFEREEHFIMT
R, B4, [MREOROLEELRE
IEHFH L WS ZEIE 52 & THB )
ENRENTWE LA, ZOHIFEIFS
Tid MBS ICR>TLEVWELED.
CZTHRAREZZDDBEMTED [E
El IO LTHIEADEDTHDIE
ZEAF L C. A DERBE] IR
ER

Ht



IMS cafe

DFHHEEDS

n BFMDENEIZNWZED

B

(FEILEERIRHIZLERLFR  HR)

EHV - FZE 1997 ERMAARRETFEENF. 1998 FMIFE LR AFREE S FRIZMFEPRENIF.
2003 FRRILRAFERICFAMERMENF. 2006 FEBNHKIR. 2007 FRAKR &ET2016 F K VERH.
FRGEEERIRE D, FRORED . B (B,

RAFKED SHEDKBEE 2T Tk
WiR>THDE. BEWBDT. HFM
EEOTHPOLHOIIEIFBLTVE
L7ce HO2<BRICENVIFLAE
TP, BRI EEBNTVDED
THDT. EOT—EPEEZRBEL
TZOREBEENTVET,

DFHOBEHERMEEICEEL
DIFEHFDOLETIE. 1998F 11 8. 5
TlL7z. BEBZ1999F 2 BICEET
27z, BRICRR - MIEEZITEE
LTWeDZBOWHE LE LR, 19995
4B KYAREHICDFRHICEZSA LT
MEEBRD. ThHHIE. THES TV
TAR—DEEERREAFTIVIA
BELOHMRTAEOREICDONVT, P
TLPHICERBRL. DRV THEA
W EF. KRBLUTERSF T IC8ZR
TRBHEOKEE [@E]R] SN TOET,
2000 DB lF L —T—t>2—DE D
ML —Y—> 27 L%&FB L TAE
REBHEZTV. HRTEHROTME
DHAEIWRREDBRNADAHERED
FRICKIILE L (ZOR. REH
KICERBEZ WV EEELE. L—
Y-t 2 —0IFEHRIA. EAIE
TACIFZDHEHEY) TR L LT
7). TORREH. 2003F5 B,
BEHEEORIAGEICHN. ALL
RIANHRELEZEOPEREL EDIC
EYPLE L. EVWDERRT. 2FHIC
HFELTOWEDIRAEHRICRYET, &
WHAIE Cldd W R L7z, HRISHIT

L TREROMEAZT 2EEEANTE
CLEETWEEWEZE. MIRT BIC
BAENEDREDPUDPKT R ERE,
MEEMCBEWVTEERIEEHATL
TelREFE L. £, MREZEDLD
NEEFBREEREZALIEE. BT
ADSBEBICESROMAETLS L
FICBEDPINTHEY . KEICBLR
JEEBATWEREE L,

BT ANEHEIE. BERLAEIW
KBZEO>T. AR <8 - £0OWEA -
BEHHFERE T EHRET DD TFOREH
DOREBREZEHCIETZLZHOD, EO
MR D BANDHICRS LR %
—BLTfT>T&FE LA FLT E
IAMFRHNDHOMBREHAEH VA B TR
SLBRR R TR DR E AR
DIAMEZHFET. 2016FE4A KXY HE
HIERIKRZICTHEHEICR>THWE
9. MILERIAKZISIRETIEHIOHT
MBEBADNRNE, 2EMIC
BRAICEKE>TWET P, FADE
RBOBICIE2 L MEDPRDP DT
LD T. A2 THNIEAY (50
SRWEEREDYTLRE. FA
Bep. DFWICERERICEE L
TWellARESA (R - B
RIRFHERIR) 7R DS mFE
NT&ELTBRZEVDE2ED
DTY,

T KO ERBETT
M. bEdRd@Ey . 2016F48 K
VR ILIERI AR ER T

BHEFEICARS>TOET, BLUEBEBANRE
FRIETAPPICKREDBRERZITLE
POTEDTTH. FEHIUOEBREA
N—ADHEE L. 2FEMPDY) TOEEBED
BEREREREINE L, TNTH.
DFADLOEBOH LZXEER (3600
X 1500 X 400 mm) BRAED. ML
BANED [ANB] ZEDPTEE L,
—AT. ZOHBFIC. B E 1L
AT52=EICHOEENT. KEDILS
FFICBAL T QEICTTOZEDT
=, B2018F &Y. MILIERAFETA
BHLREREBRETLHIEDTEEL
7z

EliE. PFADPLERIARNRET D
EFICKE LERBEDREOM LIER
KETOMRRICHRFZETHELNTOE
T, FTCHORHDHDH. ANT KT
TAIVIARDT T A NIF LY
7747 L—Y— (Tsunami) T. KA

FH1 FHOL—Y—DBFEHT74T7L—H—
[Tsunami],

DFHLAX—AT79 March 2019 19



IMS cafe

ECM1992FICBAINZEDTT ., T
DR FHRERICENBRDZDOHE £ D
E2000FEHH T, HBEFETHEEICEA
DH8ENPBETCHY. #BEHRERL
BOTCL—Y—tr2—ICER>TWE
L7z, Iz, L—Y—t>&— -1
RERSAD [H] 3BICHFRLE [&
FOBE/NNIVAL—F—] Z@mARD
BUEFERSEEODPETHEDP LU R
BITYT. BRAA.IDL—HY—ET7 T
LNBFEGT7AT7L—T—E0
TERFFHETIFRNTL DD ?

(W] DRBELD THAEL THD EL

EEER—BEE (HF). £EEX
HEIF (HE) OBLEPHIEEL
TEHLETOT. MDAETMBL
BEROREESER L —Y—TIEFAHN
PEBWET., LHrd. RIKERH%
DINETOIDLETOMREICEDS
N=RD—=0%& K LIRS REIC
FTOEEEZHEFICBRTRICERE
LTWEY (BE188), D%k, fi
DEFZMA /%5, PRI AL Z
E. K@ [l FTmER>T<
NDDOTIEHBEOWDERLAICLTOVE
T, BRAC. BUKEIANEEZL

TEBEEESR (ANTNT TV
A%t I TSA-10) TY D, IHHHEL
KEHMICTRETEREHS T, &0
SDIFTEEDEA MLERYE LT,
REIC. BEOHERETT . ALK
FTIDEFARICHRBREARE R, B
14, FH64 (BFE28R) TeH
ICHARARICHA. D F LWV TEHE
ZEF. KLU TRESLGTICERT
2BETT (BN?DFMOEFEPHT
WBZERFE<EDL>TVWANTT
------ Jo FALTVWAMERT —<IE. B
TAEED SMERD [FRIMVBRIRIEME

ICKDERRBERERE] & [KARFPICE
\F2EALR /N EREBFAFUDFRINA
N MVAE] T BICEEF. VER
TREARFBEETH D TKBARFTRED
BERBEDFDORNANT MLORIE
FREDPLAX—NL. BAZ/INTE
ICEAT 5 ZET. BRBEEUOADIR
NARNT MVAIEEBRERE L KD &
WOHDT. BLDA IERICEATH
9. 4. PREFCETBALRETE
BHERVWET, TOEEE. AFMED
TEOBEDR\ZEwe K5 L < BREL
Wel&ET,

FH2 WMREDNEETH. BAFHEE.

n s ERHEICT

& =T

(AHBEAFAFRELMARYIZZRE HEHIR)

£E - ITOTF/1999F RRAFAFREZRMARHELRE (REFRER) MEFFRET. BL (BF)
FUES. 1999-20015F TEEMMR - £ TR TREMMFER EXRRMIESMIRT - BLMFEE. 2001-
2003F 7 # VI RAF A At 2 — - BLMEE. 2003-2007F RRAFRFREFZRMAER - BIF
(REBMRE). 2007F BANFARBEBRAIGHEENA A VA IO A 82— BB ERETI—T), 20075-
BE AEEREREFIEFAMAR - HHIR.

-
w7 Y

REERATDSIE L EBDRE LY E
V. Bigh> 77 LAt 2—%iE
BICESHICHOAZEDD E BED

RLPZENER. BESRELY D=
BRBSZNEDD DLV HEDEY
Teb—LRORIBRE/N1 A YT

At A—PEICAVET, beLD
FBLTWEREVIL—TE. 2D
FEyvNAZBENEICH Y T L,

20 HDFMHLA—X79 March 2019



DFHHEEDS

AN 5 Rl ISR ESMFEDS| o
TERIC. ZOMEED [ChD SHARE
ICR2IETO [R5 ZBDOHEVIC
LT, ¥TFDOLIICELPINE L.
) DBIFEAEBRNWIT L —DRZER
BT L. YYyhH—DPTEBZOTIFAEWN
PETHLRSEI EDPHRICTERS TL
£9. 5 oBLOE—FHKD. MRED
THA D aZOPBRDDIER DT
DIFEWVEKRTFRNTHY . ARE
Y5 EFOFEONEZETWERETE
CERFRAKRERIVERBTLE ZDEXE
OMEFRAR Y T DHIREED ZHHG
DEERESL L. BERIE 1T
NEZEETREICHATTIEIBDHRE
57, IRREFEEZHRRDOEDET DK
DSTRANATENVWE L, RELEDM
FICRBENEhE. DELIFREY
IW—T OB E L TER L TWEEE,
ZDHRES LWRIBETERE - MRETT
SWREF/DIEDNTEE L, b
LESIE. Z0HRLIEFSLLTEEHE
KEOYIBLH = (THEHIFE L TEB
LTWe/e&d, EHBTHMREZILS
FFELE. ZOLORDIFT. b
LARMB T8I LEBRIEENDTY
D, FNTHEREJIL—TORREL
5L EEBIEFORRIAZEE
REDT L. £leo ZOMRERE
ZE L. MREPHARAMOAREE
ICAEBHEEICR Y E LT,

[BHEFICARYELE] CBEFTE
WEeEDTTP. BEBRZICERELT
DHH. PFMOBHEICK > THY
£9., BEALTHET & MEFHE
OMEZEICMHEEE - 3 FHOBHWLS D
LedlEeDPapElLi. 2L
h<RETE. BRBEXRFEMIE - 5
FMEDBDAEZRRDPEATHSD Z
EPBLADPDTEER Lz, Dzl
SHEICOERVERIBE CHEREICK -
DT TIEFBEVWDOTT N, £hVICH

- 2 FHOBOALDPNSDL®D
ZET. DBLELET, bELES
ICDZEXELTH. REFEEDIERET.
DFMEBEFBMAE - HHEZF B
TETCW 20 TRBOIICE
BaEOTCWEEWEY LELE. &
DEDIC. BHBICKTHDE. HF
HICEHomms o BHEICKR > TE
PYTT,
LEBRZOWMBEHEL. 2580
LOMEZ=E. BHEHW100LEHT 2
KPTHC. DBIEENTF. FH. Wk,
EYEZFICHIEYES, —HT. 18
BV ROERE LT YEBEE
WOHBOEZADHY ET., HBO
EEDPHDIET. FPINORTEHS
MEDTA T4 T7aR2DIENTED
EVWDFIREDHAONERNET, &
T DELOMRDEFITEDMIBET
¥, AEBEAFZOMEZHEG. B
ICBT2EMHEZOFEME L TH
BNTHY. biLIEELZLEN
D (RTEFHED) OEDHIEZDIARE
EPHYVEL. ELOEYMYEZD
MREDHBIEM THL ARER
DEBLEHEIVWEDICELCET, £
BRZAICEFEL LR AREDAR Y
T RERE ERFEMEDFE EHIC,
DDV ERRRES L TNEEWNTHY
£,

belLid. VY EBEOFRTHEHL
BOEEYR (T74—ILTa>7) 1%
EEEMPBO—DELTHEYET,
T A =T« 2T DEBRRAFEICE
T, ARRACAED/ZD DEED
RDPBELA. TORDREBIE. |/
FEELCERFOEMYIEZDMAERED
ARIEDITEEICEY . b LHPE
FLAEZRICTCICERTERLDIC
LTTFEWE Lz, BEROEEED
T CICHEEMRICRY DDDZEDT
XL ZDOBQOEY IFRMZERFL.

WRAFKEICTELIMRE S L THE
ICWZFLATEYET, ZOFEED
TEDOVEDELT. pHIC K2 ER
BOT7A—INT1 > TETINEEEL
JZDOTTH. TEDHP>eTETIVER
DPOTHETERODNIINNZT D
Ising-like £ 2> TWE L7z, EFILHE
EOEZHDEEIC. MEZORAD
HolEOPERBWE L, £k Bir
FEREZDOABIEBREE D THET.
IAEFHEMREORETEEE DA
REBOMREZIECHDDIENTEE
Lize IRZMLB EIFDEXICIE. A
BIN—TOHRIBREEDPHDOLFIFE
T L TrFSWVWE L. BEHEHED
MEZIELCHBDIENTEEDIF. A
HIEEDEZRRZRDZERICMA T, &
Ft - AENAF T DFEEHICHE
ATZODODRAFZRBLIEDODIE
BULET,
ZOEDICIRYIBRDTAHAFET & 7
FH. BEBEXRZESHEEICH > TE
PYTY, £z, DEZBREDEET
EBICK > THEMED ZHE/EDHD
TEMREDAHRSFICHREBHEEIC
BOTHYET., PHEICK>E. £
cSHPWHEICR SO TVWDARIFIC
ZIAKYREHBRL ETET. SED
JeED O IXBEMERRELTH
EBICLTVWEEWERWET, &E
ICIR2>TLEVNE LS. DFRIZEIC
BIF B HROFROZRITMERE LT,
DFMOETETORREEO>THY
£7.

DFHLAX—AT79 March 2019 21




IMS cafe

n SEWEEDICHY

wAr i

BEHEIREAFAFRIFMER HHIR
(A1 4y - SBESFRFMARE HEHIR)

EADG I, WOETEHE %

AB7I - ©D U 1999 FREIAFIRFEZE. 2001 FRAFAFBIEFMARHELATHARZET .

2004 ERIBEEIRIEET - L (BF) . 2004 FHAZHRBSRFRIMEE. 2006 FL£HE
TRARFEF - B2 T, 2009F 38 & WD FRIFEWIRT AHIK. 2009F 48 KURAWR
RERKS HEHIR GRIE). 2011EFE108~ 2015FE3A L TISTEZPITMAE GRE) ([KIx

¥ —EMEZHE| FE). 2018F 10 A K VIR,

WODBICAOFMMZEMD LDICHED
FZEODPEDTIEFREWNDTT A, B - [
BHRENAFTA I Az 2—04t
NFE=%4% - KBAFAKESOHEBS
NUAHKICEBDNLEBBEDMREIC
Bzt 5. BB CHRESNDARS
BREICBMLEYTE2HTHMELDIC
BROEEDPLET, 22/INTBDOHEEE
FIAWEEZETFZDO LN SIEE
TR LIERERE RS, ORNT
UEWDHRZRRVINTEDMRE
IO TWEDDPKREREDEDRZIET
T, HEFIIFOMENSONTS V%
BELTHY., SHOEADEIEEIC
BEMEEICIHENET 2BHAT L,
DFMICEKDETOMERICDNTIE
DFIL 2 —X605New Lab [7RI+7
HEIC KD R INTEDOREE - KNS
HIRIC KD Z VN EOREE - HEEHE
BmEIcEsEon T ICEELFLE

DFRZEVOHRICEND H D
ez, TDOHEE. XA >TEMLT
WeBAREDMBFRDERICINA T,
SRDFRIFFIREEDFEERER
e R - 2FRIFEEHR) ([CBmL.
WDODOHDDFHICEENZRL LD
ICRYELE (e, £E566hEWVD
ERENAADEDEIEICE L TIESD

22 HDFMHLA—X79 March 2019

DELED), 2009F1 BEICEKRE
MalEWzEEE. TXHLEIDDF
MOELZICEAIND CEEBDR
POIEONEBREZATT., TDE
32018 F 10 BICAHEIEKRFICE
HIT2ET. 9F7 n ABDE. 7FM
ICIEARHICEHBFEICRYE L. 5F
MTOMBERRICDONTIE. HFHL
R—R725 DFRIFORH [BRE>
INGBRFD O DFREFRINDIEE
THAB] ICRBLELED. HTOD
MRETENFIFITER TZZLDICBA
£9. Thd. BAFXRELT GFER
#2011.7 ~2014.1. B 2014.2 ~
RE). ANEEL (B)%2009.12
~2013.3). EHHMHEL IMST T
0 —2015.4 ~ 2016.12). fEREH ¢
HBL (FAFKE2011.7 ~ 2014.3) %
[EC®. TIL—T X N—=DH LI
[FTW/Z2W s TY ., MMRE
ThoEBERBRAEL P EFLORE
TERMOEEICHY . EEEELT
DIRBEOHBEE TV EREZELE. &
MEIBEOANEERS A BESFKZ
A ERBAEES AT FHRPE
BHPTHHEICRYE L, WED
BKEFEAICEEEDDEHEETK
ZEHEMEFEICRYE L. DFHOEKRE

AREEODERICHOARRBHEICRYE
L7z, 20, 2 < OBFREOERRIC
RSB LET,

RERICBRYETH. 2FRADPNDR
TH. BVVAEBDENDBATHD
ZEEBO>TVWET,



ﬁ# tﬁr% BRASASEESHERNIES - TEMESEN BTAKE
B (B HATRSHERS 1K)

St co Bl

2TV - DD E 2000 FRRAAIRLIPYIELTIZE, 2006 FRRAFZAF R TARMARB L
FEET. BL (I%¥). BIMABERET. 200859 A &Y A FRZAMER - KD TR AL
(RFIN—T) Bi#. 2018 F 9B KW RIAFZAFZREZAAR. HEAKIZ G,

2008 F 9B 1HICEEL 201848
BMMBICRBLAZDT. £210F. X
HRERBIOBH E L THHEREICRY
F Lz, WOBLREBEOERERED,S
COMBRANIISE LIZDEDIDE
BHOONDETIEH. EBEREZA. &
FHOBFEET OMHT . FeBHEEIC
BROERB/IEEDZ EHELMUEL
ATULTz. LD L. AFTZRTIL—T O
REANZY . MREZHHE LT
Wzl EFRICIFERRRICLE
FhERBEEDS B LVWEREROIF
DICHRENGEZIETIEWZY LT
WB2BIC. DFMBEROKRHKRTIN—
THETHEBAMICBATEEL /=
LUBRDAZRI L —TE. D TFOEFIR
FERICDOWNT. ZORKEFZ T b
MEIX— NUEETER - HI4H - o]
TUTHZEICHRILTWE L, #
ITHRULWLORRTW=DD., 7T LN
L —H—/NIL A O AIAE%E 7 M7
BETRENI BT NAEE
REENDHDTT ., IhISHEFRME—
DRBEETHY. IhAEFELIEHT
APEBEWVHT LW EDRED EHEE
LEIEARELF L. BhEmEDY
BH. BRGJ/IBRTESNEHEROD
WICEYEN. KIRTTOERICRY

T ZHREEY TF Y £ EERREIC
BICHE2/EEWDNTZ U IDH Y E
Lep. ER<BI#EE L THEAINE
L7z
FIDDOIFEHEHDIREY) TLE, T
DOMET—<IF. TRETHRILICKE
L T & =BERC A & ARERSH)
BFEMOBEENDEDTLE, B
FENFRYTILNDPT N E
WD JelBE R TN 2 B AE L 72/ VUL A
L—T—DEETHY . BELIRFY
YINEL—Y—EH L FOHES T
MRETMAZI VB~ —ILO
B L ——DRETY, FhHNT
WBEBRRE - P ED TEVET,
BEBLhIERAREBEHEDPROEIN
FITH. TNEETHEE. £EUEMHE
RaEx—fARL. #H<2015F 48
1MEEDRN Z2R’BTAHAZENTER
L7z, BIREND E TICIEFE 5ICHH
DBHADY . 2016 FEMBERVE L.
2008 FICEME L. 1{EB DR % HhR
TAHETIC8EPPYE LIz, DML
FER < TIE VRO ERFRIAEIC
BHNELET. ZOBIDOREIFK
TERHEDTHY . MEAELTEITE
BREBEIF14EICHRY . SOBEREDS
NzDHIDHRIL—ADBETY . 8

DONHKZ 1 —RICHRY EiIFonEL
2o
DFRARFZRIIN—TTBTLIZ10E
BOBEET. HOAANTOTHAXL
KEWSBEEPDZF L. £ 9
FHICHEWVTEDDFFILS O Z <
DEEF - BRICEEA 2 &E5E
OMBENEICBEVNVTAKERMETT.,
REIC. ZO10EMBHEICR X
BEESIOAZRIIN—T DA I/N—,
DFMOFTES - BEOES FITRKH
WezL%Ed,

DFHLAX—AT79 March 2019 23



IMS cafe

n SR AR E DEISE

° My first year at IMS
Assist. Prof. Nguyen Thanh Phuc

Department of Theoretical andComputational
Molecular Science

It has almost been one year and a half since I started
working at the Institute for Molecular Science (IMS) in
April of 2017 as an assistant professor in the group of Prof.
Akihito Ishizaki in the Department of Theoretical and
Computational Molecular Science. Before moving to IMS,
I had spent a total of 9 years studying at the University of
Tokyo and 3 years working as a postdoctoral researcher at
RIKEN, a national institute of research near Tokyo. Since
I studied theoretical physics during my doctoral course as
well as in my postdoc, I had actually not been so familiar
with the world of molecules, which is the main research
theme of IMS. However, with the help of Prof. Ishizaki
and other members of the group, I have learned a lot about
molecular science and readily started to do new research
on molecular systems. In particular, I have successfully
proposed novel ways to control the quantum dynamics of
molecular systems by using fundamental physics princi-
ples. I really appreciate the freedom of thinking within the
group, which might have been the seed of many ideas that
later led to my research results.

Besides my work at IMS, I have also been able to have
valuable experiences in my new life at Okazaki and Nagoya
areas in Aichi prefecture. This description may not be nec-
essary. Because of my wife’s workplace, we decided to live

at a place in between Okazaki and Nagoya. Compared to

24 HFMHLAE—X79 March 2019

Tokyo where I had stayed for almost all time before mov-
ing to IMS, Okazaki and Nagoya are much more tranquil,
which help me concentrate better on my research. The place
I am living, Arimatsu, is a nice area which is famous for
Japanese old buildings and fabric dyeing craft. My daily
commute from home to the workplace also becomes much
more comfortable than before as I no longer have to worry
about extremely crowded trains as in Tokyo. In the week-
end, we sometimes go sightseeing as public transportation
in the Nagoya area is quite convenient. In particular, my
wife likes Okazaki park and Okazaki castle very much,
especially in the autumn where we can see the beautiful
color changing leaves. We hope that we will continue to

have unforgettable memories during our stay here at IMS.
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I did Ph.D. from IIT Roorkee, India in 2014. After my
doctorate, I worked as a Post-Doctoral Fellow for four years at
IISc, Bangalore, India and Research Fellow for short-term at
NUS, Singapore. I recently joined Prof. Kenji Ohmori's group
at IMS as a Post-Doctoral Fellow. Here, I am working with
ultracold Rydberg gas experiments to investigate many-body
dynamics by ultrafast coherent control. Joining Prof. Ohmori's
group provides me a wonderful opportunity to experience the
cutting edge research and I feel that it will help me significantly
in my long term career.
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thiol) D&, b) nir-[Fe-CO]DIERIEEE S & ICEBKEFEDFTHELYESNATOY T4 THL
BEAOERR. dy, - dy BRPIEFRINABEICKS CORREZFET B EFRESNSD. TD-DFT
calc.: Gaussian03 program package, uB3LYP, 6-311+G(d,p).

DFMLA—XT79 March 2019 31



- HEWFR

R A

72D > TZDERD nir-[Fe-COJIC KD
IEFRAKLICEEDEREZEZ HND.
vis-[Fe-CO] & DRICIRBI TRRE ICZE(E
R AR ERAKICH T DA
P nir-[Fe-CO] D A 78 DDA T X R
Ve FZTHEADIK—HILARZILEE
BICEATEONRENMERE KO0 F1E
EHELEB L (F1). FMISEET S
M. IN5DT—AH 5 nir-[Fe-CO] T
& RDBREMEA A DO RAT 7 A
NEERIFAD a5 D <. vis-[Fe-
COJITLHNT. DR ZIVERIF K
THAEEEPETLTVDZEND
HB. FDIER. nir-[Fe-CO]DFe-CO

L®d L. ZORAELPT(\Fe-COME
AP LMCT EER Y FEshZEDEN
d-dBRICHRIMEZRT /2. vis-
[Fe-CO] TIFE LR UVERAKICES
COMRBENRIgEE D /e EZE XA B ND.

3. 8bUIC
SEOMEZRIE. 160m? [CHREREL
E13EBDEADBREAN—ADRET
e DTMMAREBEDT « AD Y3
NCMA. BWANR—=AXREE RN
ARMBIETWEETRZEIFIERIC
BHL HAMEOX Y hag{E
BRI DRETHD

BPLE-030

1996 F MEMAKRERAZHRYBLMARIE
EDFRIFER BIERMREET. 8L (2%)
LR ERMALRAZNF. 5FHZ2HM
RABF. BEERFREFEEMARELRIRE
B T2015F 4 B K WIERH. FFIIEMEME.
MR, RERRERCOHEEZSHEICEWV L

fEEld. vis-[Fe-COl &KW BHEL . B ERMHOMRLED TS,
5000+ ro.s 601 o goonm
< 600 o
50 0545
40004 0.4 % 504
- + 452
-E o Egp] oo
')
5 30007 0.33 s
2 é Sa o
f__, 2000 028 8
w = =204 fa
1000 0.1 58
AP B - 8
. o8 ¢
0 T T T T T 0 Ol T - ™ T v "
350 400 450 500 550 600 650 0 100 200 300 400 500 600

Wavelength fnm Irradiation time /s

X2 ZK) nir-[Fe-CO]DEANFIRBIRANYT b (FiR) EWK DD DIRRTD COMBEDIEFINE
(@), A) EFIRFEZETAL/RRF K0V 800nm ICH 1T 5 COMEEEDLLE. 800nm DFLIRST
IZ&K Y. nir[Fe-COlE. KWIRRDADHE ERRRE COMLAEZTRTY .

5000 r 0.5
4000 o4 1. nir-[Fe-CO] & vis-[Fe-CO] D ELEE
e
Sa000] 038 nir-[Fe-COJ vis-[Fe-CO]
iy L c
£ e 2 CO MHHERE = 5 /L % —/cm? 2011 1983
£ B =
S 2000 02z EPR B HGMHES T (P) /mT 24 1.4
Fe-CO #& & BHHfE/10 nm 1.773 1.760
1000 \ k0.1
Yy Fe-P #& & #EH{E/10 nm 2.206 2.250
0 —— 2 a- oo o
350 400 450 500 550 600 650

Wavelength /nm

X3 vis-[Fe-CO]DEEANRI RN AN ML (E4R) &
WL DOHDDFERTHDCORBDKETFINEE (@),

BEXW
[ 1] R. Motterlini et al., Nat. Rev. Drug Discov.,9,728 (2010).
[2] T. Nakae et al., Dalton Trans. 45,16153 (2016).
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Hematite (a-Fe,03) is regarded as a
promising material for a water splitting
photoanode with a visible light harvest
band, owing to its low cost, earth-abundance,
and environment-friendliness. The band
gap of hematite is about 2.2 eV, which
is favorable for efficient harvesting of
the solar photons. With this band gap,
the solar-energy-to-hydrogen conversion
efficiency of hematite is theoretically
estimated to be 16 %. However, a number
of obstacles such as the short hole
diffusion length, rapid electron-hole
recombination, and slumbrous oxygen
evolution kinetics, make the reported
efficiency values much lower than the
theoreical value. Surface modification
is the most common strategy to improve
the charge transport and electron-hole
separation of hematite photoanode. It
is believed that doping with another

element which can act as electron donor

Effect of interfacial electronic structure on
the photocatalytic activity

improves the electron transport and thus
enhances the photocatalytic current. The
incorporation of plasmonic nanoparticles
which can capture additional visible
light may also increase the photocurrent
density. Alternatively, surface defect
passivation with a thin oxide overlayer is
a promising way to achieve the effective
water splitting, because, with such a
process, the surface defect states and
the lattice strain can be suppressed.
Furthermore, it has been proposed that the
unique features that is provided by one-
dimensional core/shell heterostructure
in hematite nanorods can effectively
extract the photogenerated hole from the
hematite core region to surface area. The
charge redistribution near the nanoscaled
interfacial region is of great importance
for this effect. The charge redistribution
is resulted from the interfacial electronic

structure reconstruction between the

hematite core and coating oxide layer
through the p-d orbital hybridization.
Herein, the interfacial electronic structure
is investigated by using two different
surface-modified hematite nanorod arrays
(Fe2 03 nanorods coated with a HfO, thin
layer and those decorated with HfO,
nanoparticles will be denoted as FH/L
and FH/N, respectively, hereafter) which
were prepared by hydrothermal synthesis
and atomic layer deposition. Synchrotron
x-ray absorption spectroscopy (XAS) is
a chemical-state-sensitive and element-
selective measurement and is becoming
an emerging tool to determine active
sites of energy-conversion materials that
show the photon-driven fundamental
physical/chemical properties. XAS
results recorded in UVSOR show that
the unoccupied Fe 3d energy levels of
the two surface-engineered hematites are

decreased compared with that of bare

Intensity (arb. units)

702 708
Photon energy (eV)

714

Figure 1 STXM spectra of two kinds of nanorods around O K-edge and Fe L-edge.
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one, suggesting the charge redistribution
between core and surface regions of
nanorods. This is further confirmed
by investigation of the spectrum of Hf
5d unoccupied density of states. It is
suggested that the interfacial region that is
constructed by HfO, and Fe, O3, forming
a Fe-O-Hf channel, is beneficial for the
charge transport. Then two kinds of the
nanorods are compared. There are more
electrons migrated to Fe site in FH/L than
in FH/N, which is simply attributable to
larger surface contact.

To reveal the effect of the interfacial
electronic structure on the photocatalytic
activity, XAS measurements in the dark
and under light illuminated condition
were performed. The analytic results
show that the photogenerated electrons
are excited to Fe 3d unoccupied
states in both of surface-engineered
nanorods. Upon closer inspection of
spectral evolution under visible light
irradiation, it is suggested that there are
more photogenerated electrons in FH/
N compared with FN/L. Although XAS
is element-selective and chemical-state-
sensitive, no spatial information could
be obtained. Scanning transmission X-ray
microscopy (STXM) is of great advantage,
providing chemical information with
spatial element distribution. Figure 1
presents STXM results measured with
O K-edge and Fe L-edge of FH/L and
FH/N, recorded at BL4U, UVSOR.
STXM spectra were extracted from
three different regions (R-1 (yellow),
R-2 (green) and R-3 (red)) that are
associated with surface area to core
region of the sample. O K-edge has two
peaks associated with hybridization
of Fe 3d(t24)-O 2p (low energy) and
Fe 3d(ey)-O 2p orbitals (high energy),
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reflecting the amount of unoccupied Fe
3d states. Overall spectral evolution
is that the ratio of 3d(t2,)-O 2p to Fe
3d(eg)-O 2p states is decreased from core
to surface for both of surface-engineered
nanorods, suggesting the hybridized
3d(t24)-O 2p orbital gains charges in
surface area, providing the complementary
information from XAS. This significant
charge transfer is correlated with Hf-O-
Fe bond that is formed in the interfacial
region (surface region R-1). Notably, the
Fe 3d(ey)-O 2p state at surface region
(R-1) of FH/N is remarkably less than
that of FH/L, indicating nanoparticles-
decorated surface gains even more
charges. This also suggests that the charge
transfer at surface oxygen site comes
not only from Hf, but also from the Fe
site in the core region, presented in the
right panel of Figure 1. The enriched
electron density in the core region of
FH/L could repel the photogenerated
electron that is excited to the conduction
band, and then lowering the photocurrent
density. The analytical results further
indicate that the interface formed in FH/
N results in retarding the rapid electron-
hole recombination, and in allowing the
efficient hole diffusion to surface area of

hematite nanorod.
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(VIERAMAR BED FHFEEHR BIRMRE CFRRAF) 3F)
The 15t SOKENDAI Award, 2018

On 28™ September 2018, I received my
Ph.D. degree and the 1% SOKENDAI Award
for my doctoral thesis “Development of
metal-complex based catalysts for electro-
and photo-chemical CO2 reduction.”
This study provides new guidelines for
the construction of efficient artificial
photosynthetic device to convert CO2 into
liquid fuels and chemicals. It is my great
honor to receive the 15 SOKENDAI Award
and it represents a motivation for my future
career.

In nature, metal ions play an important
role as the active site of enzymes in living
organisms to catalyze various biological
reactions for energy production, growth and
development, and survival. I’'m particularly
interested in the application of metal
complexes in medicinal chemistry and
artificial photosynthesis. After completing
my Master thesis (development of metal-
based drug for anticancer therapy) at the

University of Malaya in 2014, I joined the

international internship program at IMS
(IMS-IIP) in the laboratory of Assoc.
Prof. Shigeyuki Masaoka, exploring about
the utilization of Ru complexes for CO2
reduction.

Then, I decided to further pursue my
Ph.D. study at SOKENDAI and continued
my work in IMS (Oct 2015 to Oct 2018).
In my Ph.D. project, I demonstrated a new
strategy in decreasing the overpotential
(activation energy) of a Ru polypyridyl
complex for electro-chemical CO2 reduction
by the simple substitution of a pyridine with
a phosphine ligand. I also discovered the first
example of a nonsensitized Ru mononuclear
photocatalyst for CO2 reduction under
visible-light irradiation, by integrating two
crucial functions (light harvesting ability
and catalytic center) into a single molecular
unit. Thanks to the support from “Course-by-
Course Education Program” of SOKENDALI,
I have spent 3 months (Jan to April 2017)
in the laboratory of Distinguished Prof.

Clifford P. Kubiak at the University of

California, San Diego, designing an
ultrathin Fe porphyrin framework catalyst
for heterogeneous electro-chemical CO2
reduction.

Last but not least, I would like to thank
my supervisor Assoc. Prof. Shigeyuki
Masaoka, Assist. Prof. Mio Kondo, and
all members of the Masaoka group.
During my stay in Japan, I have learned
a lot from the dedication and creativity of
Japanese in conducting original and novel
research. SOKENDALI has provided a great
environment and excellent equipments
for performing cutting-edge research. I
appreciate the financial support from IMS-
SRA throughout my Ph.D. study.
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[FBDSEABDFDRIRZEDHE LT

F924H FA0EI0A19H "Toward the Development of Ultimate Helical Polymers"

NE KRR (BEERFAFRTAMIAR H32)

. SN Very Strong and Confined Acids Enable a General Prof. Benjamin List (Max-Planck-Institut fiir
F925H FAR0ENAEH Approach to Asymmetric Lewis Acid Catalysis Kohlenforschung)
Prof. Eberhard Umbach (Director of Academy
- The German Energy Transition in the European Project "Energy Systems of the Future",
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