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ARYEHEAIRILT—LTBRARADBICHERTEDLEEZLOND,

SHROER
ARRTE ERGCALAERBREZTEIELTRFERHEOSHHAT S LEBHELT.

TR-IR HEDRAREZEToOTE =, TD=HOTALIZEEIX. CWETHF AL HEDYE
REBETEDLDEG = ELTIDHLVWEEZT2ERT 520 ATAEGRRICES
TEDMEREDT IL—TERAR T, FRBEEVEOBMBEDOHAZTOTE . LM
LZED S RETLT 40+ 2RioTLVEA oY BITAT+5 oYU T 5 ERZRLZ

Ly

 ECT ET RS OHRERREE S, BICEFILPHEICLIREREDRHRAY

PLoZRalb—2avlE T2 DO DRNGFERTHSI A . PERICESTIFEAT
EHENIELZN ECT . BB ERFREOEMRICHNZTENT, BYITIREARINLE
BERTEOFERERALTLS,

SHICKYVEHTYMERICETIERTIRFARINLE S UVBMBRRZMREEAT 5101,
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B 2 EE2 R TR 5 (TR-2DIR) HEBE DK BHITI. 2DIR (&, Z DD FHRH/ ULREALD
ZEIZRY IREIR T OV IILOIFERFME LIRS E—FREOHEEDHERE/ONDI D HFIET.
25T NMR ERIBRICIEHBERRIRILISE—2 DEMTHEL TS, CS T, AIREN KIZKS
HHOREEZ. TRIILX—EOHEOEIR TN/ IILRIZEYBEDIRSIE—FEMEL-DE.,
IRILF—MEDEVTT LM FRNA/NILRICEKVIRBIARIMNLER DR T -TO—T 8%
BEHET LS, CNIEAHMBEODNHDOBHDOVEDTH 1=z, T TICELEBERRILKT
LTULEH, EEDIESEZBONSETIZEE>TLVEL, §#. COEBEERIE. CNET
R TETWNVEI =BT A TS RROETIZERYAED,

REIC. ChORARLEEBCATEE. BON-REEEML. ERICAIAERREMK
LTWBY IIL—TERELGHRADLE. Bk iE. BIMBREOERNGEMICE DAL
BERROEAFEEHET,

4. M
(1) B 2 &M

(EE)

LD ERICEDSOTIERIC TRIR ZEEDMRAHE. AT AERBEERHOFA. it
Hont-, FICEEDRAETEIFRLLOMEZFON. CNET TRIRBIEAFAIEEZS
=2 <DEFBDBIEIZHIILI, BIERFBICEALTIE, ZLOBEEAOHAREICH HETEL
T INFETERSIEDLE NS FHABHIARR T HIENTE, . ARDIBZLITTHLD
[CEDLGHBEBLIENTE . CHITEKY, LLEMBEMGEZ, 2BOEBHEAIZONT
[T, KEOEBIZEWTEAHDKEBDBRE ., BTN TRAEKIIES1-EEZEZ TS, —AT
LMPFELTCWV-MAFLBER-EREARESROCLERERICBEOHENICOVTIIH ES
EH/BBZAEEDD., ZIhB AL ERRARICEILDOTREFEHRNAF/ONTELT ., IHIC
HAREEDIVENH D, SEIE. RARTHONEREZTIC. SOITHMBI BRIV D
b ELT-BFRE D AR, BT E . A ERKOMEEEDH DI LIZKY . ITNET
ERRKEO#HNERICE-TVWV-MERREZ. HEKBOBMERICEIEDICHKES
BV SNICKYBRRGHEEEME DRELS RSN, CNED R BFICKELGAU I\ E
BZ5KIIT05LMEELTLND,

(2) I E#EETHE (AARREI OV T IR PRSI, F2EDFEHZZETD

BT —R /N OEBEZ DD UTDRY ., FREFMEZET o).

(FFZHEHE)

BRHETE CEZRICOETICHIBELRL. BIMEEELZER DESREDRRMZE
EELTXFRBYEEBET SN TEORE N AEIREI S (TR-IR) A O KM EE
THD. ATRERRRIZETH7 FRIEDSMIER DY FREFBE, N FRITRILEF—
BEBRE. EFRHAECENEERETRAL THFRIE DKM, 2 FMEME0MR7
BAZ BT ELOERMNGMRIZRICKYRRSN =, BifHEY . 7 FROESIREDRHE
LEEFRADICRIVBAGFRELTORBOBRIMRE D LA EREHARSLANILOD
Feffl 57 ARRE (107° o) LARHIPRF (10° OD) THHTRHICEE-IL LT HETmUL.
BHICAIRERRTORNFI—I3FE#EATHS Ru SBEEIROH . RIEDFHIEDE
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5.

FRIEERDOEMBEZHEAL TS, FIS. BEOBRA TR FEOFIFIGEN SRR
LVIDark state HEZRE DK TERET HGE . EXDREDRAEEZ THRRE I DEEHTIC
YYUA#HDDH B, —MRIZALFFHBIECNETIBRATESRHIZEIHMIOAIZDONTD
BIEICRONTERLN KESENTHARICEVTREF LI D FETERAGA o=
DERDI.TRHBIENTEDLDOMNLRI-LEDAL, TREVWEHMORE]L. BEEOE
EBEIEZERDICHEA AL EZRRICLIZES A D, ZLDSENTHEEZIROFTMF DB
F.RICRDFAREEDDE<DREMARELDOLFRARLERISED TS, VEDE
BRI BEEECOVTHBTREEOH LB EZERICL-RICHEBEE Y T I LM
DEE T ARRE CTHRIAT A EEAIREICLI-C LI ERIBLLTHLEEHET 5. CORFDE
TABELTSRO—BORFAMNEFIND,

FHMERR) R

(M wRX (RFHR FEX
1. Sei'ichi Tanaka, Yoshitaka Matsubara, Tsuyoshi Asatani, Tatsuki Morimoto, Osamu
Ishitani, Ken Onda, “Structural Deformation of a Ring—shaped Re(I) Diimine Dinuclear
Complex in the Excited State”, Chem. Phys. Lett. 2016, 662, 120-126.
2. Tatsuhiko Mukuta, Sei'ichi Tanaka, Akiko Inagaki, Shin-ya Koshihara, Ken Onda, “Direct
Observation of the Triplet Metal Centered State in [Ru(bpy)s]®* Using Time-resolved
Infrared Spectroscopy”, ChemistrySelect, 2016, 1, 2802-2807.
3. Sei'ichi Tanaka, Kosuke Takahashi, Masanari Hirata, Masayuki Yagi, Ken Onda,
“Characterization of the Excited States of Distal— and Proximal-{Ru(tpy)(pynp)OHz]*" in
Agqueous Solution Using Time—Resolved Infrared Spectroscopy”, J. Photochem. Photobio. A:
Chem. 2015, 313, 87-98.
4. Tatsuhiko Mukuta, Naoto Fukazawa, Kei Murata, Akiko Inagaki, Munetaka Akita, Sei'ichi
Tanaka, Shin—ya Koshihara, Ken Onda, “Infrared Vibrational Spectroscopy of
[Ru(bpy)2(bpm)]?* and [Ru(bpy)s]?* in the Excited Triplet State”, Inorg. Chem. 2014, 53,
2481-2490.
5. Naoto Fukazawa, Takahiro Tanaka, Tadahiko Ishikawa, Yoichi Okimoto, Shin—ya Koshihara,
Takashi Yamamoto, Masafumi Tamura, Reizo Kato, Ken Onda, “Time—Resolved Infrared
Vibrational Spectroscopy of the Photoinduced Phase Transition of Pd(dmit), Salts Having
Different Orders of Phase Transition”, J. Phys. Chem. C, 2013, 117, 13187-13196.

(2) e HiRE
MRRERRG 2 ol

QR)EDHMDER (FELZRFER. RE. Y. TLR)—R%F)

[1] 7th International Conference on Advanced Vibrational Spectroscopy (ICAVS-7), Aug.
26, 2013, Kobe , Japan, “Different photoinduced dynamics of charge and structure in organic
crystals using time—resolved vibrational spectroscopy” 3B{FiEE

[2] 2014 International Conference on Artificial Photosynthesis (ICARP 2014), Nov. 28,
2014, Awaji, Japan, “Time-resolved infrared spectroscopy for studying photo—energy
conversion systems” 1BFEE

[4]The 2015 IUPAC 48th General Assembly and 45th World Chemistry Congress
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(IUPAC-2015), Aug. 12, 2015, BEXCO, Busan, Korea,

“Observation of charge and structure changes in photofunctional materials studied by
time-resolved infrared vibrational spectroscopy” 1B{F:E/E

[5] The 2015 International Chemical Congress of Pacific Basin Societies (PACIFICHEM
2015), Dec. 17, 2015, Honolulu, Hawaii, USA, “Photoenergy conversion processes studied by
time-resolved infrared spectroscopy” 1R1F:&H

[6] 2nd International Symposium on Chemical Energy Conversion Processes (ISCECP-2),
May 24, 2016, Kyushu University, Fukuoka, Japan, “Time-resolved vibrational studies on
metal complexes used in solar energy conversion” 1B#F:EE

[7]1 BB "TH-RRICHITEIDFOBESEDR", FAME, 62, 213-227 (2013).4

(8] EHE ERMEt XEHHFE BOEFERFHEEERZL OERBEROS LS
BAAFIVR", BAYEFREES, 69, 531-540 (2014). #5%

[9] Ken Onda, Hideki Yamochi, Shin—ya Koshihara, “Diverse Photoinduced Dynamics in an
Organic Charge—Transfer Complex Having Strong Electron—Phonon Interactions”, Acc. Chem.

Res. in press. 45
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R ®EE

BEEEFBEOFSAELT - T+—RERIGBDOHER |

1.

MEL4T EFH
AR : FR23FE10A ~FER294%3A
WEE EE B

MEDRLL

AIREREERO-OOHETZTIO—FELTIF., (1) BEHEAIRICE TR REER
L.NZETICRRICEHLGAIAERRZHA LIFTOGRrATYTROMEL, (2)K
RONERRFEEL. ChEAIMICHRLISALTIKM TSI OVBEOMED2DHH
BEEZBND, ZD=HIZ. TTLML—F—2FALEHREER OB IR AT LE
BEL. CNoZMALTHMABGAIRORARDAERRICBTIEFBECPIRIILY—
BRBIEIMTIVRAOHAREIT I BNBELRAIRILF—EBRIRTLERET H1-0IC
. BERDEFBEOCIRIILY—BINECLIREFEMRL. aOE—L U MK FEE
POBREIEEEVNSERIEDRSAEV T - IA—REEA - FlETE2LENH D, EAMIZIE
UTDESLEHAERET,
(N FREREAE /WAL —F—RIERDIEE

BEEBIFIRTE Tisapphire L—H—LIERERS/ \TAR) vV IBIRER(OPA)Z2EERALT:
BRERAEL—Y—ABEMALIZITLMNBR B AT LEEET D, EARMICIL.
BigRARTTO0—T, B super continuum [ZKDEERIRARI ML, Ao Ta— (&R
AR R) BIEEE1TY,
(2) BEFBBRGICHETH5aE—L U N RROfEH

BFBHED T 0L EARAMLGIEZRIGRBIEDVEDTH D, EITIBMEAE D ET
RIGTIE, ERMOEFOCERIBFE— AV AREMICE - TREILSN, BELSFD
BOERRIGDRSAELY - I4—REHD, Th Vb S Marcus DER/ETILDIIET
HEH. CDIFEET RIENBFEMI A FIHURITERINTLES, TS TEHELLISR
VX —FEHICIE, AOE—L UMD FREEREFENES RO SIEL Y - T+—R e D
ET RIGDEREGANERELLS,
(B)RADRERRICEITHMEREF ATV RDMERALIEF

XKADODAERRIIBOTHER LR FFT/IOVESHTHY . BROBETIIBERT
BETHD LA 7/ OTIVT7DHALFESR 1T (PSID HIZIE, YBATA)L a 21T 35
BELHFEL. ZOF TEIRIILF—(EECEFBENEDLSICEI SN ERTLDILEE
[CEETHD. Tz TRTEAIMICHEY LIFEKY . S5LERAMEABRIZINILTH
RAInE, JYBBRGAIXAEREROAMREELHY . VORI IFNATYYREMIZE
(TBRIGRBEFAFTIVRADRALEEICED,
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2.

e TS
(=
HEBDNEARETHIBEFRH - IRIILX—BHOFMZHERT 0. MR KR
AB.BERRITTO—TJF. BBRICLIBERIGATED I LMIBR @A LR
TLEEEL, ULTOERERZE-. TRXTOEERICIE. L—Y—ARELTEEIEIESS
{1 Ti:sapphire L—H—&IERERS /T ARy V18RI Z AL Vz, CRRAIZ 815 : 500-790
nm. 810-1000 nm. /\JL ARG :12-30 fs)

1. EFBEIETRIGICHE T 58 RFESR
FRICEARLIZAIE S AT LICKDEREEAIE T, 8% oxazine 1 M N,N-dimethylaniline ;&
BIZBVWT. AE-AEMOBSREFBHETNRICICELLIZXKFEH DR UL T
f=o [[RERX 8, 10]F 72U FERDESRET RIGIZOVWTEHRRGBIEEITLLET R
[EDRBBEMBKIEICKY, EREHEDBREELERT, MEEREHDEFHNELGLILEEFR
HUT=, [[RZFERX 5, 6]

2. ERRODF. Wi - Mo FOBESERER D EECSRIG

A7 BRI D E R phenyleneethynylene SR &R D LB BT 2 BE(CS)BFE(ZDULNT,
BERIRARILEBFR D FEHELRRIMVAIEIZKYRREEL =, [[REHX 9, 11]1Shib
DEBAFERKY. CS RIGEBRIIAAVRIKDFELBEZRICESRTECY., LEKEEEL CS
KEETH MR T HEITET HH8. TDE. CS REANBEMICKYREILT HIZDON, LF
SEEH LERREM D CSIREENER O TUNK I EMNTRMEEIN T, T, RHREERZIET LTS
FHEED 9,9 -bianthryl FEIKIZDWNTIT o #ER. BRREFBEICKLVELT-CSIKED
BRIBFE—AVI, BEMICKYETFENTSRBEEREL - [[REHX 3, 7]

3. AINGBREMAMLEABE7 T THESAOBEELIRILY—BE

650 nm {FIEIZFEVRIREZIF DA LR Alexa 647 %, fIBHMEORBET THESNK
LH2 (ML= AANAT )Y EEREEREL. TOXBERR BB OIRE R A=, 7
T LMDBEERINARIEVAIFEZITLY, Alexa 647 H 5 LH2 A bacteriochlorophyll ~®M .
—HOIRILF—BEREN Y TEIN TRIDZEFEI L, [[REFR 4]

4. RIEZR I RERDICEITEIAEHEDPBELF(FIIX
EEEMOOTI/INITITORAEESR T (PSI)IZDWNT FAT—EE/X—FTI LMD
B 2B ERIGEE ISRV LB L -, ZDRR. BERROIRILF—BEICLY. i
EMiEEHT TBREICFHEAL-FIEFM T annihilation AFEZY, #4<v—T3 CS JREEM T
DULMERLGWIEERH L, [[REHX 1, 2]

(2) A
1. EFBERIGCICE 5 EFEE)
BEFBHENTE L3RRV LGEERERBIEOVEDTHY . SEIFLEBMNHAE
NTHhA TS, EKIZEBHEAE RO ET RICTIE, £BRYDEROCERIUMEFE—AVID
BEMICEOTEREIINSH. BERESFOESELREDRSAEL T - T4H—REMESHT
EDRRBNTUND, ECAD, BIEMT A FIORITHERSINGEVEEED ET RISEHESN
THEY. ZDEE. P FHRDORFREEDBERMNRSAELT - T+—XTHBHEEZLNT
W5, ZC T 7T LMIBFESEAKICKY  ET RBICELESIE—LUMIIERES %
AT D LEFHMICEERE T ol EERFRLLTI. MBRENAKES. BRRAR>T70
—7J(PP)i%&. B super continuum 2L 5@ EWRIGEIE DIEFED 2 IiEFAL V=,
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la. 83 Oxazine 1
1355 oxazine 1 (Ox1)® N,N-dimethylaniline
DMA)BRIZEWT, BAE-FEBOESRE ET
REICEBESBFEB DB Z T o=, [[R
ZiWX 8, 10]L—H—HREELTHAEBIRSRMSE
Ti:sapphire L—H—&IEREIL/ NS AN v HEiIE
25(OPA)% R LVT= . 1-chloronaphthalene (1-CN)
(&, 1BHEH DMA ERKU-IERIGEDEHEALE
THY. LLBAIZHIELT=, 1-CN jF&ET Ox1 X
WHTHEIVENEHKT HH . DMABETILET &
D=, BAMNFFXTEEITHEALLTLES,
1(a)&(b)IZ 620 nm & 660 nm I THIELT=
PPIEEETRT . ELLDFERTEHI-CNBFRTD
B8 (FOER) [EIFEFER CL>THLIR
ELTWWSIEA NS, hIZxtL. DMA A&
DESIZIE ET RBIZEPBERERDFERERIEN
TW3, INLDBEMS, CORIZHEITS ET R
[EDEEERIE 60-80 fs FRETHA_ENHM-
f=o IRFEBDIREI S k2K E 620 nm D
EE1-CNIBRDHA 561 cm' ThHY. fXT T
567 cm™' TdoT=, 620 nm TIL., FiIkAEEEE
REDRINENEL->TNDT J_—b\i&’iénn\
%, FZT.561 cm™' & 567 cm™ DIREZFNTE
Mﬂ]ﬂk ERFUREREICHITIEFES
[ZIRELT-. DMA AR TIX 620 nm B2 TH-T
1. EFRYICKVRRICHEREDRE N KD
NTLESOT. EEREBOREBLMERBISNE
W, MIREIDEIEHTH 6 cm™ THY ., D FiEE
HERE-FIEKRETRECEIELTWVENIEET
LTS, ZD 6 cm™ DRMENEERIEETIL
BWZEEHERT 5=, 1-CNB&RP T 620 nm &
660 nm [HAC Dk BN AE D BE AR E T LEBRL
f=o IXEX 561 cm ™' & 567 cm™ DIREND EHAIL 59.5

fs £ 588 fs THY. FDEEHTH 0.7 fs LHEELY,

1-CN (a)
£ 1.0
2
> DMA
2 0.5
g
=
0.0-= T T T T
0.0 0.5 1.0 15 2.0
1.0
€
g T-oN (b)
> 0.5
2
g
=
DMA
0.0 == T T T T
0.0 0.5 1.0 15 2.0
Time / ps
X1. (a) H.0EE 660 nm & (b) 620 nm

THhE &7 0x1 @ 1-CN & DMA &R D
7 = 5 MNP PP ES,

Intensity (norm.)

T T T T T T T T T
01 02 03 04 05 19 20 21 22 23
Time / ps Time / ps

2. 620 nm & 660 nm THhiE 7= Ox1
D 1-CN IBHR D PP Z 5 O L ST
oy, ARVVERRITZ TR E S 3.0 ps
THEET 5 560 & 567 el D = A
B,

LML, 40 BEIFEEREITNIE, ZTDE

X 30 fs 55&4Y . BRAFEDRIER TR AIREE A5, 620 nm & 660 nm FIREDIRENDFEIZE
{£%.1-CN BAAETLETIHE. RYDIBIXAIRBO AN ZEA->TUL A, 2E8afFE
BOL. LIFEA 180° REZLTULV=(K2), ZDZEMD. HTH 6 om ' DFHMEMNRETIE

BCREDHD THAHZENTERSNT =,

8. DMA BiEPDRZIREDIREIE—F DLIFREFIRRE (X, 160-240 fs F2EETHY.
BEFBHDFTEL 60-80 fs KUELRMN Tz, COXRERERIL. ET RIicERBIZOE—L UK

HIRBIAHR T DD TIEGL, EFZENREE
MG L TULSRTREEZF RIEL TLNVS,

17/44

EICBEVTHLERICEVRROSH VLT, IRE)

""‘h!



1b. F IRt 5EE Gk

DMA D F 742t FEEK 5,12-bis(phenylethynyl)-naphthacene (BPN)DHEE:&E ET &>
[2DWTH, Tz LMBERIVAE ZITo1=. [[RZEHHX 5, 6] BPN [FIRUIRARINLIZE
EGIREBEZFE D6 MERREZZILSESHILITKY. MERED D FIREIZZE IR
[CEEEET HIENTED, TORRE . FEREPICTHEKREBOIE—L U MIRIKRFEE (Hk
B 310 cm ) ZERT HEITHIILT-, COIRENE, T 7222 D REA RO HIEIRET

HY. BEFEBLEOVTIVILTNS,

El
Wavenumber / cm
16400 16300

16200

AAbsorbance

AAbsorbance

16400
16200

-1
Wavenumber / cm 16000

BJ3. BPEN (D(a) 1-CN ;&i&&(b) DMA B&IZ
DULVT, 565 nm HEICENDFERE DB KR
DEHREE,

FERHOBKRICHITEIRNEEZLE—IRK
HERRICHLTIRTITAYILE=ZDARIT
H5. H3@D 1-CN BETIE. MAEELE
—VBRBOmMALPBEHMIZKREL .
Franck—Condon IKEEEEED 52 K KA THEK
HOBENMEKICLEEIEADHLMND, Chlxt
L.DMA BR&RTIX. E—VKEITIIRETEELD
D, BAEZITIREITIZTEAEBBISNLTLY,
CDERIL. DMA BRTIIEFHEIORZIRN
BAKCEIZRYRT U v IILIRIILX—HEMNE
eL. BB EFE M KE%: Franck—Condon 1K &
fHEDRHNZRICELRL., BFEFES (T
TIEFEREDEENBIELLENIEETREL
TW%, £z, E—VEHBOIREABRFELEDIC
RELGHOTIKKSITHRZ . RICEBRPI DR
Tl v )LHE L THRIRFEEI A FREL TLY
AU HEMETRBLTIND, &I, DO ERERKE
RELLIC BRNGEBTETVD. ZTDF 152
DADAN=XLERALTUOKDELH D,

2. R OGS F. BT - FERTS FO BB EEBR S BE(CS)RIG

2a. [H#RIKIZ donor & acceptor Zilli N/=5F

AAVBRRTEREETARMLE-ARIETHY. 51
AUBEMN., FEEOORKE. FRAEZFOFELTYH
EL.FRALGBEELTIEEINTLWS, . ELED
BRIMNMILICEELTONSD T, BEDBHEAKEEIEE
BAOBRBIIREBER R T DREEELAH D, TD=D. A
7k iR D EERRIZL phenyleneethynylene (PEN) 55
AOAFEESFOEHBIRIZONT, EafBERIRAR
ORILERFRI D RERAARINVAIEIZKYIREELT =, [[]
Eiw 9, 11]

A F 2 ikIAELTIE . 1-butyl-3-methyl imidazoliumbis
(trifluoromethylsulfonyl) imide, (BmimTFSI) Z{#E AL .
PEN FERKICOVWTIE. 4D KIIC. EFHESHD
phenyl Z(D)EZBTED perfluorophenyl ZE(A)DNEFZ A
& X -+ D(ADAD, ADDA, DAAD, AADD)EfE AL . &
o153 Bt UG D i 2 5 A 1= o

FrfE 2R 2 L RIE DFER . S5E 4K AADD [2DUWVTIE,

R F F F
F \ = = = /
F F F F
ADAD
F F F F
F%\j = y=«( )= %}F
F F F F
ADDA
F F F F
g o Do
Vans Vans Yana W
F F F F
DAAD
F F F F
===
F F F F
AADD
X 4. PENFEAERDSFHEIE,

10 ps AICEREAFBEBFDBHRICHEIY, LTIV REDBEMT(FIVR

AT
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[Z&KDBRBENCTIREDREILNEISZEMNFIBALT=, BmimTFSI j&&F D AADD DR
BN BBELRRINLTIE, ATV BIEADBEMIZES CT REDEEEL., HAEDRER
ORELTEAIIN -, BIADE—DU L TEDOBERIL. FBIEFIZL S dynamic Stokes shift
LRIBBENBOINTEY . ARIMLOIKBEHRZEILLTULVEL, BE—RF RO
5 fREEIX20E O IREL D T, BEERD BN B &IG B IR IE8 R TEh o1,

—75. ADAD & ADDA [2DWTEBRIHDERIGITEIST . BEMELEIREDA NN H
FEDERRI ST, DAAD [ZDWTIX, PEF=FJIILBBETIERLARINLO BRI ZELILER
BlEniEmof=HS BmimTFSI AR TIXEFREENEBISNTz, ChiL. TEb=FJILIZL
A, BmimTFSH IS E LA AV RIATH D=0, BENT A TIVANEBLG == EEZ
bNB, ARTRILDOFLIK (X, 26000 cm ™ [Z&H o= B KA EFRE EEHIZRA L. KoY 24000
cm ' DIBAMNERLTNE BIEMDEITEEDIC LE REMD CT RENEZTEARE-
TWERFLBEAIINz, ChoDEABRKLY. EROMRICBREAA U REDIEL
EBIRICHEBEETIECY. LE HREEE CT REE TN FEIET S, FDH%., CT IKEE
MNBEFNCKYREILTBIZDON, ILFTFHEA LE HKKEMD CT IKEANEROTLLKIEAR
®BIhi-,

2b. XIFREIEXIFHE S F
XFRE 5> F 9,9 -bianthryl (BA)EZ D IEXTFi7%E:

- /\/\/ 2B (KTHD 10-cyano-9,9'-bianthryl (CBA)D

i / VN | AFHREESRCORBIAFIVROLEE

~ AV BERTITO>TLNS, TDHREER.BA KUE
S _//\/VM CBA MDIFSHEEMICEL CS RISHEIY. L
g - o U e | DLZOEEGEERITKELENENSTEN
S _ < L HIBALT=, [BEEHRX 3, 71”5/ A2 kR0
g | Rl S CBA MBERIRARIMLETRT , BRERAT
§ \*\ \m_fs__, (% 530 nm [ZB7EFIFR(LE)IR BE D@ IR U/ A R
2 — MENTLBH, HFh 150 fs #1213 670 nm =
* 1 AT CSREBOSURARATISS LA DG, S0
_ 0 | CSRIEDEFEHIL50-60 fs FRETHY. B

v 100 fs EITREFELGEWIELFIBALIz, SO I LIE. CBA

A D CS RIGIEBEMST A FIVRIERINT
Wavelength / nm PFAREREDHEREMICLK>TEERIZFEES

5. CBA OAA Gk DTz AREE NADEETRKRLTINS, CBA [FEFRSIEDY
IRURRR IR )IL, FhERIK £ 420 nm T/EEETSHH.BA KULIRILX—F vy

THREGY . P FRIRBECLDOFTENERL
f-EEZO6NS, SHIZCBA ITEEIRRETH 5 Debye DERMUBFE—AVNEE T 510,
RO HLHBEREINL TS0,
BEMAATIVRADEENBENELE
Abh b, a0 T ZAT TN

AF 2 KRIESR D CBA D BERINZARY !

FLEBREERICHLTSESEIOvk
LE3DEEGIZRT . ChERDE.
440-500 nm (AT THRIRFEENIZ KD

Wavelength / nm
20oUBqIOSqYY

RIIAENTWEIELADHOMN D, CDIR 520 .
X CS RICDIFEHLYERL 1.0 ps KL

Lt%‘ﬁ(f:&)s LE 3{j€%—5'i7‘;< CS :I*%(: 0.0 0.2 04 ) 0.6 0.8 1.0 1.2
BITAREFREBEFMNFREINA TSI L

MNhHh b, 440-500 nm [TIEAAVRAD  E6. CBA DAY KIARD I LN BERINAR
BOMEBAAENNARIDROFZER IMNLORREFHICHTIESRIOVE,

dathit
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HABRNTWSEEZ LN, MEREBICKDIREOUBILERICIKGFE T EEREDE
EEZEHFL TS, B, CSIKELYL LE KEBMLDHIDIFSIHEEAELVD T, CS K
REL LEREDIREHEERICEKY . BIRFEE) XS dynamic intensity borrowing | A2
S2TWBEEZLND,

3. ATNGBEREMNMLEABE7 T HEEROEBESETRIILY—BE
HMEMEORERRIT. 2EORBETTTE

2ns — & 1K light harvesting complex 1 (LH1)& 2 (LH2), %

1nsJ\/~ L TR0 reaction center (RC)MN 5755, LH2

A .89 BDOHT 1wk T RIZE A LI
1 o ! LTS, LHT X, 1555 16 BOHT1owkmid
| T e " BAHSBIZKERYTHEEELTEY. ZDOFIZRC
i “5ps MERYRFER TV, TRILEF—BEE

2ps LH2—LH1—RC DEIZEf BfS4EE Ty . #
DENZEEIL 100 %IZIELY, LH2 (X, ARF/ARE2FED

_W N9 A40074)L(BChl) BS0O & B850 ZitiftE
_A’\\/ﬂﬁ,\ﬂ & ELTEAL. 400-600 nm & 750-900 nm D F

ERUNT B, ZDRID 600-750 nm DI HEE (F/h

AAbsorbance ( 0.02 / div. )

0fs

T o S, CO &K% LH2 DR RFER. I ElEOLE
S S A S BIRBICKDLDEZEZONDD, CNENAF/\A
Wavelengtn / nm TURMBEELTAIMLBREICIEALKLIELT:
B7. LH2-Alexa $E&5AD@EERINA R Eés l&”ﬂ/&ﬁﬁﬁﬁ%*ﬁ%ﬁ?é%‘%biﬂil;%)o %:
IRV, BRI 650 nm, T. 650 nm iR [TRRUVDRINFEZF DAL % Alexa
Rlexa647 Fluor 647 % LH2 [Z{$0LT= LH2-Alexa f& &A% &
Ao . L. IHEEHEILRET A EMNTEHMRAEL

T2o ZDT=HIZ, 7T LML BB AR ML EIE
Z1TLY, Alexa D5 LH2 A®M BChI AD IR LF—75
R EXEENICEHMEL, [REHR 4]
, T LMNEBERIRARINVAIERDONRIE. B
23 ps : 4 HEIZER{TE D Tisapphire L—H —ThiEE SN =2
DOIEREE /T AR Y IEIEZF(NOPA) TH
XYL B, R THOFLERIE 650 nm, /L RIE(XH
e & 17 fs THY . FO—T ST KR 1000 nm D /3L

LH2-Alexa647 conjugate RAEITVIEDILD D LRICEXALTRAESE-AE
E8. Alexa & LH2 HJa1=whpciEs JET#HDT=. LH2 [£ Rhodopseudomonas acidophila
BIFNFT—HBEDEFER, HEXDEDTHY., —RURTFROYI U HREE

SH {EL. Z#4LIZ Alexa Fluor 647 maleimide Z{1i0L
o 120 LH2 [Z{Fh0LTz Alexa [ZHIOEEHEESNDA ., T D IERLGEMIEEZFHATH
%,

LH2-Alexa $&&1KIL 650 nm {1EIZ Alexa HEDRWLRINFEEZFL ., R THARYE
IWEELRBIENHERTES, B7ITRLE: LH2-Alexa #EAARDBERINARIMNLERS
&. 650 nm DRV THIZEYET Alexa BNEIZHIFESN, 1 ps LINTIE 580-770 nm D FBLEL
(2. Alexa DEERET)—FLFERBICHETIADNIRHEENDIEAHND,
FE1=. 450 nm & 520 nm [IZR5NBIED/NURIE, Alexa DEIFEZIREEICHET HEDTH S,
BEREEEDIZING Alexa HERDERIEZHBZELTLE, K4Y[Z800-850 nm & 850-910 nm [
B850 FE FDRINEFEMEDEENEN TS, CDOIEMDS Alexa His B850 N =&
BIRILF—BENEISTNDIENERTE, Y O— /LT OFER., 440 fs, 43 ps &
23 ps DI DDEEHMIREST=(K8), Tl TRILF—BENEE-SRIIHL Alexa B
BTSN3 10 %) AV Thnld LH2 Mo#ERELI-E D TIERNW I EAHMMH>TLVS,
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DESNZ IRIVLF—BEOBERICHHHLHDHENITEIE, LH2 [TxT S Alexa DEEAA
— B TIEABWIEETRLTLNVS, £7-.500 fs71.0 ps DIBERINARI R LEFEET S L., 800
nm fHEICEBVEDNAURRHDIIENDHMND, ThiL BS0 HENDILDEEZ LN,
Alexa—B850 D TR ILFX—FE D HRE{AEL T B800 NDEFEEMNREIND, Forster BImZEL
CITHRET U458 . BFTEE440 fs £ 4.3 ps DIRILEX—FBE L. Alexa—B800—B850 & B80O
RETEIY. 23 ps DL DL, Alexa—B850 &4 A LIMFEZ BT EAHIBALT=,

BE. MR EREFEEHETELI=ESA, Alexa FIED /N R DRI (XA (3t LEER
T&H5HH.B850 HENLDIIHEEKELLBIZEFMMERIZHIZENHLI DTz, ZDI &I,
AlexaF T DHWEIZIRILF—BENILFELELD., B850 N TIEIRIILXF—E)Z KB
#2F - FIEF annihilation AAFEC S TUVDIEZETRIELTLVS, DFY. Alexa {1011 B850 M
oG REEHBEXREFEIN TS, -, AOF /AKX B800 L= &+ B850 ~
DIRILF—FBEIE. RAD LH2 LRHRICENZNBFEEK 140 fs £ 700 fs TERIY ., IR
TORIRILTF—HEEBEED LH2-Alexa IESHR THRIFINTLDIEA R TET -,

4. IERR I RETDICE T3 EBOERL(FIHIRX

SEBEMOCTI/INITITORILEER I
(Photosystem 1II, PSID) [&, T RIL¥X—ZHHEL.
BRIZEMLKZRILTIEELREZES, PSI
X200 DY TA=wEhoHEDHEAEESIAT. 35
D-Ba[A71)ba (Chl), 2 D7 cAT1F > (Phe), 11
@@ BAHOT(Car). ZLT 1 D MnCa V5 R%
—HFHDOIENMSNTINS (K9), PSI (& dimer &
LTHBLOIK.ERKRNDFSOMFESRTE
dimer ELTHEAETHEEZ NI, ARG

Eg9. PSII @ dimer DEEDEE,

FRIZHEWNT dimer THAHF A IZBHFETIE AL, 22

T. PSII O dimer & monomer ML ILFX—FF) 8 e Exc. Intgiri\t(:/mer
BIEICHEENHOINERT 516, T LMYEFRE §0044 *
SRBERMATER >, [RERL 1, 2] o) oo |
PSI & 3 Bt L7 /"85y 77 3 ——
Thermosynechococcus vulcanus &Y EBESL =1 D g'gz :
Z{EFRAL7T=, PSIl dimer & & U monomer M & F KR g . s
ODWIIRZ’QOHI/(:(& 420 nm t 680 nm ﬁ'ﬁl:% é 0.04 1 Exc. Intensity
NEH Chl D B /NURE Q NURISHET OB, 2,1 & }

490 nm #HEIZIE Car [CHEY AWUAEEL. 3 S e
dimer & monomer Tl&. (FEAEEMNRLNLLY, 0.00 T~

500 1000 1500 2000 2500
Time / ps

AIFETIE. PSI @D monomer & dimer DI Lk 0
PEERIRARI ML O RS S8 E R F &R
L. dimer DY T 1 =vr(monomen B CITHJLF
—BEANEISTWSILEBALMITLIZ. B 10 I
(&, Chl MEEIKET)—F (KK :680 nm) D EFH
iDL BERGFENRLTH S, COFRRICEVTHRERLEDEMIE, Chl DE
EREDERIBEERLTNS, BIEAEENEMNTIE. EQRDBERLHEMTL5D(X.
BEIMEICEVEBEESARNIZERHEL-MEFRTDEREIZELSD singlet-singlet
annihilation TEEKEMNEELTWNE-OTHS, COFEDIEEIL dimer DIEFSHEASH
[CKEL dimer ZHHTHL=YrEI T, IRILF—BEFHETLTLSILERLTLNS, S
DFERIE. dimer ZRAELIZEIN, IRV F—HEBREICEVTREIRIILF—ZNET
DEENDE NN EETRET S,

SHIC, ZHHFBICEOCHERRNBITEZTV. SMELBREICEVWT.1DOEHESE
B1AR(1E®D monomer E£1=IE dimer) ICLD DRI FMNERL . ZD IR FHRIELAIIZL

AT

10. PSIl @ monomer & dimer D [FH#E S
REKRTFN, (BRBIKE:680 nm)
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DETRADTEMMEELI=. B 11 [ZEULT, F7EF D closed circles [FFNFN.0fs &2 ns
DEEDBERNLEMNSKD-. BRI DNDEBEE S A (monomer & dimer) IZELT=Fl
RBFDIBMEINEEZTZLIN . EWVSEFLETH
b, Ff=. FREF D open circles & open squares

W E e Do, T, ELCIBEFDIH1DNEEKSHIHEE (one
o 08T ¢ ¢ 4 & 9eM 8 o8l exciton model, OEM)& 28 M\ 4 & 5% %15 & (two
Soed o " 8 exciton model, TEM)D it E#ER T#H %, monomer
g : S M54 . reaction center (RO)IZVEDLMEHFL
o4t v g o O FNDT. ERIEIE OEM DIERLEN—HERL
Ge g T3, LECANEKZENTEIZ.RC #20FF 5
0.0+ dimer [2BULV\TH. TEM LYE OEM D IFS M EER[E

0 50 100 150 200 250 EENV—HHEFRLTWS, COFREX. TRILF—

Excitation Intensity-/ nd BEAREMNERFEER 2B CS KLY BIR

11. PSII @ monomer & dimer IZH1T5 CEECY . dimer 12350 jc b CS‘ }i it KL B (E

FERFDERL ., EEfE(ed and blue  annihilation ICKYEEFM1EETRAL TS
closed circles) EZIEFEIYKROH-IE LHERELTLNS,

i@ {E (red and blue open circles and
squares)D L&,

3. SEROEM

BFRHOAIRILFT—REL SR ERNEARREDEELISICED L FiRL
BIERDBEEMEGT 5, BAEFTTOABRICEDBERINARYNLAIZEIE. 400-900 nm
DA RIAEBIZBESNTIND, T T, T DRI R K MEEZ 1000-1500 nm DL TR B
EFTLEIT5, COEETIXEREBRRINEDS A FIVRMNAEARETH D, AFNEEN
REICITYI7FATREERTILELNDHY . TORFEREEET S, F-.RoTxeTn
— IR DEREZTNENAIEICLEZRRAIER T TO—JT P RREN KRS EDE
EHITI. CNICKYREYMDSEBYAKEFEER N E D LSITTHBEIL TLD ., T DFEH
NEAITED, SHIC, A EEHRMICE LS B ERINE BIE T 5 2R TTiBIER UG E
REUBETE, COEHDAEREIFZTRELTNADT, HEFEMENTTEEINET S
(T, ZDEOICFL—F—S R TLORBERECHREELLD, IOHLEARBIER
FXREROABET T HEEROREDLDIIIZEHDEBERENEEL. ZORIEH
BHICEGYE>TLARDAEIRILF—BEOCEFBHI A FIVRDOEBICEHNTH S,
Fl=. BERARREFTEROAHNEBTHUTILEREAHL, BEMD 100 K FTOHEE
FHETRAEZITL. TRIILT—[EEOFHE. BEMEEREE. T2E—LROIHEZEDE
B#x1T5,

4. M
(1) B2 5
(FEHE)
BHEIEIR{TED Tisapphire L—HY—TRiESN =2 DD IEREHE S/ \TAN) vV 1EIF
FR(NOPA)ZFIFAT B LITKY . &E 10 s FREDRE 2 fFRET. & 400-1000 nm DB
Tz LR KES CBBERICAEENTEEE Lo . COVATLEFRATSL.
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ARAERENN—FT EFEREFETIE—L UMD FAKEFESHZEH AT H LM TTEE
T.E—RROATOAEICHREENIZZLDIFERE—EICHLIIENTES, TORKRE.
ZYBEMELCELREEREFR LB ALK EHLHRATE L [RERX:
3,56-10)F - MDSENTAREBLDHERHARICK >THARMRMNELY . ZORREHR
XELTHRERLEZ BT ROERTIL—TEOERMETIE. IBHEONERHETY
TTHEER LHI ITATRBREZMMLERT, RARICEET HIFESRLGEIRILEF—EE
AL [RZBRX AIRTARBRIILV—TEOHBMRETIE. 7/ NITUTDHAE
2R 0 REFDICETERERAEBIET A FIIORDAEET o1z, [[REH: 1,211
L. EDEIE. L—F—P X T LMADENCEERAEAGIDOANE FEE) DLLEIFEH,
SMNEYEF LIz, REAX. RANSILMERENDEEDKRELAHY. +HICHEEZEHE
Hhot-REiLHot-, SHRIE. BETRLTWS I LN BRI SBOABERZRETS
ZEITEY, ZREMNREE O ZRITEBBERIRARINVAEREBEL, SRR
EILIFTLERLY,

(2) A RAIE ST (AARFREICOVT, AR HFFICEE SN, F2RIDMEHEZET
DEMI1—R N\ oEHEFZ DD LLTODEY ., ERTEMEEITo1-) .
(FAFRHEE)

REBETIBEEERMFFREE TARNERLZRATOIMRETHY. BRELLTEERK
HHRDOESREN. IRILEF—BEH. EFRHARELGLICOVT, EOBERHE—RH
ITNZTNOBRERICEELTVWDIHEENH R FAREOBREZ BT E S RERE 2 FIRENE
ERFNLUIVALSET HEMMMARIRENFEIRSN -, R IVEBESREFF D EAR
IRVBIERDEE-IH EIFICIEETFOFEHMMNH o=, JEFRICEHARSLNILOHE
EBOEERE. BREARLTTO0—T(PP)ik. BBKICKSEERIGEIE F DT LR
PEDPHV AT LEEEL- GRERIZ 481 :500-790 nm, 810-1000 nm, /X)L AHE:12-30
fs) o AV NV BREBEDICEDAFNZVOETIAT7T—RLTOMEIRILF—BHPOEFEE
BRI, AEMICEEEARRTHAZECMA T, BEBRPOISLAES FOERRBEMN
28, BEESICELRSIRRELTTIHEGL T LABRE S FOEBMHLERIE (D FL2EDH
EPERMBENFLAERESHVEDERM) OFFEE THETLESBIELLTIRASS
EMTED, ZOLILMUMREE ., BREEE TIL., BEERENISEATHRALNR#E TH-o1-
REBE—FOBEESNRETESAREENH S, COFSGE AL, REBLIX. BHoFREL
DEFBEHBERERICOVT. IRILF—ZBEREZBELTHILICKYBEDE L ERHEE
BTOBRERRZEZHAITIHEL. FEORRABENEEIRIESTEDA AU BRPDE
BEHETLI 20770 —FERAL. ERNLGHBEAERELTWS, XEFEEH
BREOBERI., FERFAESIFEOHEERIETFOBESLEOHNGIINERLIIL
[CRMILTW, BRRDEERBE—FAOERROEBEEIRFE—FADOBBEERILTS
EFELTHBOTEELRRETHY. SBRREFLLWEFORRET —ABEIAED HF
SND, AIEEE. BITFEN BV DO OHLERME THRMBIEICLDRUVHET, SEHTHEE
NTOEPEL, BEELLORXBRABICLYLERRETDICET IBEE S FAEN
DY AAIZHLRELDDOHY . TDEEM V- ZSHFIND,
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Y. Nagasawa, Y. Yoneda, T. Katayama, H. Miyasaka, N. Mizutani, T. Noji, T. Dewa

“Ultrafast Energy Transfer in LH2 Photosynthetic Antenna Conjugated with Artificial
Fluorescent Dyes.”

19th International Conference on Ultrafast Phenomena, Okinawa Convention Center, July
7- 11, 2014.
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Y. Yoneda, T. Katayama, Y. Nagasawa, H. Miyasaka, N. Mizutani, T. Noji, T. Dewa

“Direct observation of ultrafast energy transfer in light—harvesting antenna complex
conjugated with artificial dye.”

The International Conference on Artificial Photosynthesis (ICARP2014), Awaji Yumebutai
International Conference Center, Hyogo, November 24-28, 2014
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T. Dewa, T. Naji, N. Mizutani, Y. Yoneda, T. Katayama, Y. Nagasawa, H. Miyasaka, S. Itoh, M.
Nango

“Functional modulation of light—harvesting complex 2 (LH2) by conjugated artificial
fluorophores: Intra— and inter—complex energy transfer and photocurrent generation.”

The International Conference on Artificial Photosynthesis (ICARP2014), Awaji Yumebutai
International Conference Center, Hyogo, November 24-28, 2014
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Y. Nagasawa, Y. Yoneda, S. Nambu, E. Takeuchi, H. Miyasaka

“Vibrational coherence and ultrafast dynamic stokes shift observed for naphthacene
derivative in inert and electron donating solvents.”

The International Conference on Artificial Photosynthesis (ICARP2014), Awaji Yumebutai
International Conference Center, Hyogo, November 24-28, 2014
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Y. Yoneda, T. Katayama, Y. Nagasawa, H. Miyasaka, N. Mizutani, T. Noji, T. Dewa

“Ultrafast Energy Transfer in LH2 Complex Conjugated with Artificial Dyes.”

The 1st International Symposium Interactive Materials Science Cadet Program, Hotel
Hankyu Expo Park, Osaka, November 16—-19, 2014
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Y. Nagasawa, Y. Yoneda, T. Katayama, H. Miyasaka, Y. Umena

“Ultrafast light—harvesting dynamics of photosystem II monomer and dimer observed by
white—light super—continumn in the visible to near—infrared range.”

UK-Japan Solar Driven Fuel Synthesis Workshop: Materials, Understanding and Reactor
Design, British Embassy Tokyo, September 18-19, 2014.
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Y. Yoneda, T. Katayama, Y. Nagasawa, H. Miyasaka, N. Mizutani, T. Noji, T. Dewa

“Ultrafast energy transfer from conjugated artificial dyes to light—harvesting complex 2 of
photosynthetic purple bacteria.”

The XXVth IUPAC Symposium on Photochemistry, Palais des Congrés in Bordeaux,
France, July 13 — 18, 2014.
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Y. Nagasawa, N. Hasegawa, E. Takeuchi, M. Muramatsu, T. Katayama, and H. Miyasaka
“Transient Complex Formation of Photochromic Bisbenzospiropyrans with Metal Ion
Studied by Transient Absorption Spectroscopy.”

XXVI International Conference on Organometallic Chemistry (ICOMGC 2014), Sapporo,
Japan on July 13-18, 2014.
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“Coherent Wavepacket Motion in Ultrafast Intermolecular Electron Transfer in
Electron-Donating Solvent.”

19th International Conference on Ultrafast Phenomena, Okinawa Convention Center, July
7- 11, 2014.
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E. Takeuchi, M. Muramastu, T. Katayama, S. Ito, Y. Nagasawa, H. Miyasaka

“Ultrafast Intramolecular Charge Transfer Process of Asymmetric 9,9 -Bianthryl
derivative in Ionic Liquid.”

19th International Conference on Ultrafast Phenomena, Okinawa Convention Center, July
7- 11, 2014.
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E. Takeuchi, M. Muramatsu, T. Katayama, S. Ito, Y. Nagasawa, and H. Miyasaka

“Ultrafast Intramolecular Charge Transfer Reaction of Bianthryl and Its Derivatives in Ionic
Liquid.”

8th Asian Conference on Ultrafast Phenomena (ACUP2014) , Kobe, Japan , January 20-22,
2014.
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Y. Yoneda, S. Nambu, E. Takeuchi, H. Tsumori, M. Muramatsu, Y. Nagasawa, and H.
Miyasaka

“Wavelength—dependent femtosecond degenerate four—-wave—mixing measurement:
Observation of coherent wavepacket motion in an ultrafast intermolecular electron
transfer system.”

8th Asian Conference on Ultrafast Phenomena (ACUP2014) , Kobe, Japan , January 20-22,
2014.
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Y. Nagasawa

“Coherent nuclear wavepacket motions in ultrafast electron transfer systems. ”

DAE - BRNS Trombay Symposium on Radiation & Photochemistry (TSRP - 2014) ,

Training School Hostel, Anushaktinagar, Mumbai, January 6 — 9, 2014.
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Y. Nagasawa, M. Muramatsu, E. Takeuchi, H. Tsumori, Y. Yoneda, S. Nanbu, and H.
Miyasaka

“Coherent Wavepacket Motion in Ultrafast Electron Transfer System Monitored by
Femtosecond Degenerate Four-Wave—Mixing Spectroscopy.”

7th International Conference on Advanced Vibrational Spectroscopy (ICAVS-7) , Kobe
International Convention Center, August 25-30, 2013.

AR -ER=E

M. Muramatsu, , H. Tsumori, Y. Nagasawa, H. Miyasaka

“Coherent control of the nuclear wave packet motion as revealed by the
wavelength—resolved rapid—scanning degenerate—four—wave—mixing method.”

26th International Conference on Photochemistry (ICP 2013), Leuven, Belgium, July 21 -
26, 2013
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M. Muramatsu, S. Morishima, T. Katayama, S. Ito, Y. Nagasawa, H. Miyasaka

“The effect of the solvent pre—orientation in the ground state for the photoinduced
electron transfer in ionic liquids.”

33rd International Conference on Solution Chemistry, Kyoto Terrsa, Japan, July 7-12,
2013.
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Y. Nagasawa, M. Muramatsu, E. Takeuchi, H. Tsumori, S. Nanbu, Y. Yoneda, and H.
Miyasaka

“Coherent vibrational motion in ultrafast charge transfer reaction studied by femtosecond
degenerate four—-wave—mixing.”

11th Edition of the Femtochemistry Conference — Frontiers of ultrafast phenomena in

Chemistry, Biology, and Physics —, Copenhagen, Denmark, July 7-12, 2013
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Y. Nagasawa, M. Muramatsu, S. Morishima, T. Katayama, and H. Miyasaka
“Multi-dimensional intramolecular charge transfer in ionic liquids.”

17th Malaysian Chemical Congress (17MCC) , Putra World Trade Centre, Kuala Lumpur,
Malaysia, October 15-17, 2012.
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Y. Nagasawa, M. Muramatsu, S. Morishima, T. Katayama, and H. Miyasaka

“Intramolecular charge transfer in ionic liquids: Comparing transient absorption and
time-resolved fluorescence spectra.”

Cambodian Malaysian Chemical Conference (CMCC) 2012, Angkor Century Resort & Spa,
Siem Reap, Cambodia, October 19 — 21, 2012.
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Y. Nagasawa, S. Morishima, M. Muramatsu, T. Katayama, H. Miyasaka

“Intramolecular Charge Transfer in lonic Liquids.”

7th Asian Photochemistry Conference 2012 (APC2012), Icho Kaikan, Osaka University,
November 12-15, 2012.
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M. Muramatsu, S. Morishima, S. Ito, Y. Nagasawa, H. Miyasaka

“The Effect of the Pre—oriented Solvent Molecules on Solvation Dynamics in Ionic
Liquids.”

7th Asian Photochemistry Conference 2012 (APC2012) , Icho Kaikan, Osaka University,
November 12-15, 2012.
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Y. Nagasawa

“Ultrafast Electron Transfer in lonic Liquids: Symmetric and Asymmetric Molecules.”
JST-PRESTO International Joint Symposium on Photo—Science Leading to a Sustainable
Society: Environment, Energy, Functional Materials, Keio University Hiyoshi Campus, March
26-27, 2012.
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M. Muramatsu, T. Katayama, Y. Nagasawa, H. Miyasaka, D. Matsuo, Y. Suzuma, A. Orita, J.
Otera
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“Charge—transfer dynamics of phenyleneethynylenes with conjugated fluoro—phenyl groups
in ionic liquids.”

XXIV IUPAC Symposium on Photochemistry, Coimbra (Portugal) , 15-20 July 2012.
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