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FFgER R OMEEE (3£37) : It was shown that photochemical and photophysical dynamics could
be controlled by application of electric fields in various molecular systems. It was also
shown that electrical conductivity of materials could be controlled by photoirradiation and
application of electric fields. For example, insulator, metal and superconductor could be
converted to each other in some organic conducting materials, and novel functions could be
created as a result of photoinduced phase transition in the presence of electric fields.
Intracellular function was also shown to be influenced by application of nanosecond pulsed
electric fields, based on the fluorescence lifetime imaging spectroscopy.

SRR/
(EHHAL : 1)
[ERETENN SR s
2008 4 14, 300, 000 4, 290, 000 18, 590, 000
2009 4 13, 400, 000 4, 020, 000 17, 420, 000
2010 4F 4, 400, 000 1, 320, 000 5, 720, 000
2011 4F 4,700, 000 1, 410, 000 6, 110, 000
FRE

&t 36, 800, 000 11, 040, 000 47, 840, 000

UlEite e

Pt D43 - M H - JEE s - Ebs

XF—U—F: HISFATIT A, BT - =RVX—BE), HHEHE

HHEAER, FHHMA A =DV T "L AT LT PR

1. WFZERRAR S W DT

I E- TR Z 20+ OFEAx DX A )
3 7 AR RBIC BT B F DB AR
HENI RIS IR ICBAfR T D 72 Cid e, o

THEAERIRIHERE

. BEA, B,

b fil2 D5

DIEEICEL Z A T2 7 X L FRVIAES
WD NSNS, Zhb &l &
(277 2] & THEsEmE] OB



BLOZONRRFNR LD FEE LT,
L EBELEEHSELIERP B LD, &
B, RAEIZ I E T, KFHEEFBECS
L BT S IZ % LT, MM E G TR
IR R A RT 2 L BRI~ DOBELNF OB
WCEVHALMNILTE R, ZohhiE &4 4
T I A~OEGHHRAE . MO FR, Bz
IRNER T ) Rien- AR Y ~—F TH
NRHZ L, WHENS LEREEEbS,
S Bl 2 DI ~DIEFhE X A F I 7 A
DEGNED . FTHEEERE L TOmEONE
B EREMMEIC E D X D R E 52 DD,
V) DITIEF ICHBREOMETH 5, FFiC
ERARERE~DN E B ONRETIRD =
EIIHI T HFOT NN, AEEZH ETHK
FEELILD, £, AENITIZIEF TR
B DFLE L, AR RE R BE 5
TWAHZ ENEMESNTEBY, 2oL
THHELDICTHZ LIFERICEETH S,

2. WEOHEM

AWZEOHBNIL, UTFTOX I ICE LDz
ENTE D,

(1) ZNETITHARTEHILEW DS 72
LIFHEE BN R I XU &R
RIS R AT, SRS A 77 A

~DOBEZIRZ 55 LIV THBNTT D,

(2) MEOZEREREMEDO R T, EX
REEIZEE L, BEREIE L ELICE
DEDLIREEBELEZTHNEHLNCT
%, MakxIiRiE, &R, » 25V ITBEEKM
DEBEZHXBIVELICEIY EDOLSIH
ETEDL0EHMD, FrIEHEBEED
FEEZHL T D,

(3) A A MY VT —Ld A AR
HBRENEHEEIZED, HDOWVITEHICLD
LT DM EIMERHLNCT S, 6 (B
L OVES) [TV BA A AR A
TEXLHAREEEHES,

(4) AENITITERERTIEIELI &N
TEXRVWREROIEFIZREWELBNFET D
LW R A wObFMA A=Y U T HIE
WZEESWTHAR D, FEMOEWDG, iy
NOEBEGE#EmT 5, £, MRS

NVAEBEEHNTE B XD 72EMmAE ERLL

2OV A BT N Z T B F AN O B 55
RERED LT B,

3. WHEDTTE

[ELWIE L OESH R E]

B A7 bovid, BYEOBLWINL
Ay MVRHIEEEE T TR o7, %
JART MAOELHE S, MBI L
TEREBSERICEEZRM L ESFRL
AR MVAIELEE 2 T T o 72, %
e BRI K OV iR A R B v
~OBHHRIL, BE SNV A L —PF— L
Yy & B RO O it A L A
HOELZ LKV RENMAICET L T
E o m R o R RS ST oy I E 2 1E A
HWTIT72 > 7=,

[EXBEE O FhEL R & FNE SR
MHEORIE]

AR G DB KR E A~ D L R 20 R
BLOESGBEKRMAELZTA2EZRITA
1E D #5585 I il e 2o S ) 1 2 i A&
W To 7, REBHEfSRERmIZ, &—X
FBIOEREHNTEREZED, Y —2A
A= =L F )RV NA—F—FFEHL
TRE=a b —F—Z2HAWVWTREZKE
BEHIE L2208 5 B 2 X E S & 5
T BB TV A B A T B
-1 & 0 Bt O EHUE O W E 21T -
7o 7ULVZA NdIYAG L—H—DH 2. %3
FRE S D WIENT AN v 7 BIRSE
o b —H =t BT BRGT L 7o 23 & FEBR
AT oo, —EEB DA L—H =
EIZFM ST OV RABIEEZFINL, J6E
OREHE\LZRET H, Z D/ IV AEFE
DOV ARMEB L OEEDORE EEWN
ANAEEZT-FEHRHIToT,

(1 A A8 E DR E]

IR X OMRIE COBEKD A A 5
EOREZ, EBXRILFA v E—X U R EE
FAWTIT 272, LCR A—Z—Z% >, 0.1V
DEBIEET— NIZBWTEESEmMSIIC X
Da—p-a—L7ay hERIELE, 7
2y MTBITDY T 77 ZADORRNEDN
DA FNREEERD -, T3, HE S
L7eVREECHIEZBME L, WIZ, BIAD



X/ T UTHENOORENE, L X
HWTHS T 5, KK BIA%ARREIC T —
Jea— oy hEHEL, ST AU E—
B ADWRREIZ L D EbERDT-,
[SHfOE N FMmA A— > 7 HIE]

7 = MUV R L— Y b R B
85 & e m I E RS E A A b CTERR LT
WHFMA A— 7 (FLIM) HEEEZHv
T, SR OENIRE A A — 7B L OV FLIM
W ORNEZIT - 72, M) 2 L 2ADE
L EH ST OB E LD ERIIMEE~ 1
7 O BBEERT D Z LIk 0iTo Tz, WEMm
WIZPA CIASO T2 fifmlckt LT, /3L 2%
A E L, MR D2 % iR ks OV
WFMmDA A— v THGOBIANC X0~

4. WFFRALE

[FELWIE X OESHEHE]

BRI IRCEEBMEE LT bn -4t
TRV —THEIZRY TLFLRRY 7=
LB = L URERICOWTERRING L OE
BRNMEZITH Z L2k, BEFhEikEes
AF IV ANEHRIC LY REL BT D L,
LS ERRICEKRGFET 22 &2 oMM LT,
bR RE I E AT BEIRE ThH 5 = & NG
IWHIED B ESEN A D L2 ORE)
OEEE T & EFLICHEET 5 2 & 3R 0 R E
LR HEREN B o T-, F 7= CdSe X° CdTe @
NS LTk LTRGBS
HE XY, SEEhEIRREIXE R D ERRETH Y |
B L DRI D2 &, T
ERFEN D OEIHIZ L DE T & B~k
LD ENDIroT,
[BRAEE ~DESS & DRI E]

kAR DG BHZ SV RS & VA L—
P—REEAESEDZ LT, &BIREL RIS
w25 L4z, BHELOMAEDEIZEI Y ER
REVEARIET 2 Z N TE 2, Bl IEAHKE
v M %R T & 5 k- (BEDT-TTF) ,Cu[N(CN),]Br
FARFEY (d8-«-Br) OHEEMZEXIRIZ L
ABEENNT D Z L THEEEORM e B (X
AYFUT) DW/HONDZ ENFHoT-, Fix
DRE SO/ SINVABIEZ T CERMZNE L
el 2 A, B LHEEMELT TIHRE O mERHT
fEZ LT, METE2IFE/NSRERML

BT E 2V, T B EEE DTN
HRIED EERERDITAITILD D Z
ERGE LR, £RELEE BT T0o
PGB LW T T aTD AL
v F TP DEBIENELDL, Wb b
EXT U AL BHENTE (K1), 54
JEDAA v F o 7 HREL D EEMIT. B

25F

207 Bk
15+

(mA)

2 10F

&,/

(%
T

E{REIRRE

5 10 15 20 25 30

1., d8—k—Br iEHIH:E L 7= R O E IR
EOBIEEFNE (REX 156 K), BE% Lk
FTn< LEREIRMDTRAL, BEEE FIFT
WS EEIREBR DTN 72 72 D,

WCIEKGFE LA EzRmT 2 LN
ST, BN, WE Z AL D BT O,
[ — LD X > TEIEOMH &
WHIBIfR 2 RT3, o ERITZ o
— LDFEANCRE-> TEB BT, [FEf Iz
B #rd, £7-, BEAMNTTULZ
L—P— (R 470 77 A— kL) &2
Lzl 25, MR ERENENT D
ZEEROTE (K2), EHNTRWIR
CTIHBEEDRAL v F U TRETRN
KEETH, T/ BL—F—aEE UL
A LEFFCER S &AL v T 78

12
ol L—¥mat
_ 8
T .l — L—¥—jEms
= — L—¥—%#7L
@ 4
2_
0
0 10 20 30 40
B (ms)
2, d8—«k-Br ONHHFHFL, WLODO

St ORI ORFHZAE,



GNFHRL S ND Z &y hno Tz, Rk Ok k-
& M OB It o FHEEEAR, F 2 1E
o~ (BEDT-TTF),I, THEH L TV A€ U —%)
RRSEREN YA U A X LW e F -8R L
HLTWD, E-AERBEEMEICBT 2R
FHARBBH L TWD, T OAEEEERDE
%E%%ﬁ«@%k%%@@%ﬁ%#é%%

. HEFHEOBIRERBLO ATREMEZ TR AR L
TW\éJ:O B s,

[4%/%%E®ﬂm]

REW72A AV EIRTH S 3 VLR (Agl) @
SR E R E LT, A AU BEEIREIC
XL BT EINEa—N s 23—
2y MUBIZE VAR, TR, 41415
HENERECEY ERT52 L, BhilEEEREIC
KETDZ ENbhroT, HBEIC L DzEE
OB EIT, HETIE2-3fFEL VI KEET
ol KR TTK TIE3HI L3252 &03b
Moz, W EOCD D LB IIRA /NS
DN, ZOEPTHESLKSZ T2 & 5&A)
RS LTeBROIREEE AT 5, Sl %
RHOLME ~TELTHIET, ZOoDRRD
A T NREFEDOIREEZ FWHNZAAL v F 4 T
TEXAHZ Enbhol- (K3),

200F 77k B dark for 30 min R

dark
I for5min

i

Bulk resistance (M)
)
o

Of e — -
) undelr photO|r|I'ad|at|onl(kex = 4?0 nmy )
0 50 100 150 200 250
Time (Minutes)
B3, = UALERD A A ARG O SR
D, BLICKDAAS v F 4 7, Jatlo
% DT O] TIREE 2 il 7,

lafsod ot FaA A —v v 7 JIE]

FREFEEAE D 5 WVITFOBELE A" 4%
BlXg-be—JMlazxig s LT, ditdma
A= T HRMETDH EICL VMO A L
ARBERKBA AV REEZMDZENTEDH D
LER LT, FTHR M=V AFERIZEAL
AR OEIEMEIZLY, TR M=V ANEZ
DHERITENAFEMPEL D EERL, F
T FNAS AR D T DK A A B A,

fad “& B 7 E £OIREE” THIET HH0L
FmA A=V TIEOBRRBICET L, e
m@%%wfﬁméfwmf4ﬁy%§
ORFEIZHS Lz (K4), MiEicEEh
5=aF o TIRTTE2TUXT VAT
K (NADH) 7> & Dt D F N KFEA 4 v
REIZBURIZISET D22 L2 HWTWD
RN DKFEA A REOEIIZIE U T
NADH O eHFEMPBPREL D &%%m
L, ®FMA AV THIEICLD, B
MM T DK FE A A PEEEDN, NADH OOk
FmrHNTHEONL I EER LT, £
R T 2 B o s oL R B A EH &
L LICLY, TRV AEZFETX
HZ L, FLTECMfE - THAFMIE
AMRDZEHERTENTE,

pH 5 6 7 8 9 10
b &

iotescence e

ane

X4, v—ZHRoEEE (L), tH
MDA A= THRE pH K FME, LD
o AT 10 pm,

5. Iﬁ%%%i
(ﬁ RFEE.
TIT TR

Jeor R e O e

(MestRm ) (Bt 42 1)

1) F. Sabeth, T. limori, and N. Ohta,
“Insulator-metal transitions induced by

electric field and photoirradiation in organic”,
Mott-insulator deuterated
k-(BEDT-TTF),Cu[N(CN),]Br,
J. Am. Chem. Soc. 134, 6984-6986 (2012).
At

2) F. Sabeth, T. limori, and N. Ohta, “Gigantic
photoresponse and reversible photoswitching

in the ionic conductivity of polycrystalline
B_AgI’7’



J. Phys. Chem. C 116, 9209-9213 (2012). i f
3) H.-C. Chiang, T. limori, T. Onodera, H. Oikawa,
and N. Ohta, Gigantic electric dipole moment of

organic microcrystals evaluated in dispersion
liquid with polarized electroabsorption spectra,
J. Phys. Chem. C 116, 8230-8235 (2012). F 7t

l

4) T. Iimori, F. Sabeth, T. Naito, and N. Ohta,
“Time-resolved photoresponse measurements of
the electrical conductivity of the
quasi-two-dimensional organic superconductor
B-(BEDT-TTF),l; using a nanosecond laser
pulse”, AFEA
J. Phys. Chem. C 115, 23998-24003 (2011).

5) S. Ogikubo, T. Nakabayashi, T. Adachi, Md. S.
Islam, T. Yoshizawa, M. Kinjo, and N. Ohta,
“Intracellular pH sensing using
autofluorescence lifetime microscopy”,

J. Phys. Chem. B 115, 10385-10390 (2011). # i
l

6) K. Awasthi and N. Ohta, “Magnetic field effects
on electro-photoluminescence of photoinduced
electron transfer systems in a polymer film”, J.
Photochem. Photobiol. A 221, 1-12 (2011).
(Invited Feature Article) #E#cA

7) X. Liu, T. Iimori, R. Ohshima, T. Nakabayashi,
and N. Ohta, “Electroabsorption spectra of PbSe
nanocrystal quantum dots”,

Appl. Phys. Lett. 98, 161911-1~3 (2011). 2 Ht

8) M. Mehata and N. Ohta, “Photo- and
field-induced charge-separation and
phosphorescence quenching in organometallic
complex Ir(ppy)s, ZEach
Appl. Phys. Lett. 98, 181910-1~3 (2011).

9) R. Ohshima, T. Nakabayashi, Y. Kobayashi, N
Tamai, and N. Ohta, “External Electric Field
Effects on State Energy and Photoexcitation
Dynamics of Water Soluble CdTe Nanoparticles”,
J. Phys. Chem. C 115, 15274-15281 (2011). #&

Wt

10) T. Nakabayashi, K. Hino, Y. Ohta, S. Ito, H.
Nakano, and N. Ohta, “Electric-field- Induced
changes in absorption and fluorescence of the
green fluorescent protein chromophore in a
PMMA film”,

J. Phys. Chem. B 115, 8622-8626 (2011). 2Tt

11) KHEREE., R0, BREREZ O
THETE DN EEHITL LG
A R BB A O FE U BRI O il —
BAALEA, 6,38-44 (2011). 2wt

12) T. limori, T. Naito, and N. Ohta,

“Photoirradiation effect on electrical

conductivity in an organic superconductor:
K-(BEDT-TTF),Cu[N(CN),]|Br”
J. Phys. Chem, C 114(19), 9070-9075

(2010). EH A

13) M. S. Mehata, C.-S. Hsu, Y.-P. Lee, and N.
Ohta, “Electric-field-induced
enhancement/quenching of photo-
luminescence of m-conjugated polymer
S3-PPV: Excitation energy dependence”,
J. Phys. Chem. B 114, 6258-6265 (2010). 2t
Gl

14) M. S. Mehata, M. Majumder, B. Mallik,
and N. Ohta, “Electric field effects on optical
spectra and excitation dynamics of capped
CdS quantum dots embedded in a polymer
film”, J. Phys. Chem. C 114, 15594-15601
(2010). i f

15) T. Nakabayashi, Md. S.Islam, and N. Ohta,
“ Fluorescence decay dynamics of flavin
adenine dinucleotide in a mixture of alcohol
and water in the femtosecond and
nanosecond time range”, J. Phys. Chem. B
114, 15254-15260 (2010). 2 HE

(%) Gt 88 )

1) N. Ohta and T. limori, “Unprecedented
Optoelectronic Function in Organic
Conductors”, IUPAC 7™ International
Conference on Novel Materials and
Synthesis (NMS-VII) & 21* International
Symposium on Fine Chemistry and
Functional Polymers (FCFP-XXI), 16-21
October, 2011, Shanghai, China. (Invited)

2) N. Ohta, "Photoinduced electron transfer in
solid films in the presence of external

electric fields", Reaction Kinetics in
Condensed Matter, Moscow Region State
University, September 22-26, 2010, Moscow.
(Invited)



3) N. Ohta, T. Nakabayashi, S. Oshita, M. Kinjo,

“Fluorescence Lifetime Imaging Spectroscopy in

Living Cells with Particular Regards to pH
dependence and Electric Field Effect”, SPIE,
January 25, 2010, San Francisco. (Invited)

4) N. Ohta, " Electric Field Effects on Structure,
Dynamics and Function of Photoexcited
Molecules ", The 6™ Korea-Japan Symposium on
Frontier Photoscience (KJFP 2009) & 2009
International Conference on Frontier Photoscience
and Functional Materials (ICFPFM 2009),
October 30 — November 3, 2009, Daejeon, South
Korea. (Plenary)

5) N. Ohta, "Electric field effects on
photoluminescence and excitation dynamics",
Dynamics and Spectrowscopy of Samll Molecules
and Biomolecules, November 11, 2008,
Taipei.(Invited)

(E] GE 44F)

1) T. Limori, T. Naito and N. Ohta, Synergy effects
of photoirradiation and applied voltage in
electrical conductivity of a-(BEDT-TTF)2I3.
in“Molecular Electronic and Related Materials-
Control and Probe with Light”, edited by T. Naito,
Research Signpost/Transworld Research
Network,chap. 8, p. 167-184 (2010).

2) N. Ohta and T. Nakabayashi, Fluorescence
Lifetime Imaging Study on Living Cells with

to Electric Field Effects

and pH Dependence. Molecular Nano Dynamics

Particular Regard

1I: Active Surfaces, Single Crystals and Single
Biocells,edited by H. Fukumura, M. Irie, Y.
Iwasawa, H, Masuhara, ahd K.
Uosaki.Wiley-VCH Verlag GmbH & Co. KGaA,
Weinheim (2009), Chap. 31, p. 607-621.
3) KHEHE. & - B ROICEHI,
SRR TE DR 2 . 11-1-6, 66 (2009).
4) HRRFER, KEERK. H6H dOtHFmA A
— VU IS L DAANEREE ORI, T A A —
Y7 (nano imaging) (/rHH#E) . FH4fE &
Ui A A—T U T EMOBFEMIE, £ 1E AR
DA A BB T D, =X T 1 — -
=X (NTS) 245-254 (2008).
(PEZE W PEHE)
OHRRoL Gt 4 )

1) 4FR: wotFmaFIH LMo p
HA A=V 7 HikEZ0HEE

FFE - KHEERE., TARZEM, KEEH,

JERVA= P

eI - ALEE R, B L7 1 L AR

Zan

FEEE « RFF

%5 1 2010-053215

HFEAEH B 2 201143 A 10 H

EWNAOR : EHAN, EAh

OBk YL G 144)

(D)

B o

(B L DOMAFEH R TERDOING S
Zar ba—/L3 52 LI

A7 AY J—x 201244 7 26 H
B0 2012 4E 5 H 18 H

RN DIKFEA A R, MYt TRl
bR H)

A7 L2 J—2201148 H 26 H
BB 2011 429 H 2 H

A T38R 2011 429 A 7 H

6. WFZTHARE

() ArgefRaEE

KM {EFE (OHTA NOBUHIRO)
LHEE RS - B FHEUSERT - Bd%
W85 - 70113529

(2) oA
BALAP

(3) L HERFIE

bk 2F0 (NAKABAYASHI TAKAKAZU)
ALHRE R - BRHEASEET - HEER
WF7EE &5 30311195

&% #C (IIMORI TOSHIFUMI)
HEE K - B REARZERT - Bh#
FgeE 25 1 60360947



