Newsletter M 6 &

20034 7

AAMOistn B 7 ZURHBESMMH AT  MSELA MU MES 1348X| Tel. (02) 2123-2436, Fax. (02) 2123-2434

Sl ey Feld A7 AF Agws

National Creative Research Initiatives
Center for Ultrafast Optical Characteristics Control

http://chem.yonsei.ac.kr/~CUOCC




EDLZEYH 0 H 7L

Importance of Investigation of
Molecular Array Systems
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l Development of TCSPC - Confocal Laser Scanning System .
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Excitation Energy Transport Processes of
Porphyrin Monomer, Dimer, Cyclic Trimer and Hexamer
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m—trimer2t hexamer < Ct21t &0 == U
o olssx (k hop) & %= AL
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& 4. Simulations of intermolecular coupling
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hexamer2| coupling strengthe= 22t 74 2 264
cm 10|22 T2 3D 4SEE FHAS & £ Y

Ct.

AAH O L L& AR Rs. molischianum O Lt
Rps. Acidophilalll = Maol= B8502H2| coupling
strength= 3392 322 cm~! 0|12 B8002+2 ZE=LLE
B8502F B8002t2 HRE= 17-22 cm™ 1 0| AN
UCH & ZIlgl Hellole!l m-trimer2t hexamer=
coupling strengthJt AtHAAHIC| & Z & EXI2 Hl=
ot2 2 0|8 0|28t oIsd U IHOILL Y Y&

Aol S8 tsds 201 ULH

=

D)




EALGELHH /AL

| The Dependence of the Excitation Energy Transfer upon the Porphyrin Number .

meso—-meso OFA LIl all0l(Zn, n =1, 2, 3, FAHN 5
Il2l(A; &H)ES HASH ZnA AAEINAS Ol X B%ice L=
Al
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s ddXleE k3 2L 2o NIl oS HCF
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Sutsfl) S5t Ci8d 22 82 JtalC. Fermi’s Golden Rule0ll & UK &Y =
TCE=E OS2

k, 2”1/ [ L(B)Ly(E)E

F‘:‘Jﬂ HIELI HFE 2ol U= BAES US
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OE HUX B £&= OSn 20 N-L+l
2 UUAMKEY SCO HIS RHEH TS 20
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0] A2 0|85 =G E H AE X O Coherent length, L = 42 OI|Z0dt0 HAHSHH
HISHA U2 ’—‘.’S &OIEFE % % = ALt HIHAM 20 AlEXir & 8= JIt UL
= xS 2 = AL
Hopping Model
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Z1A 127 25+01 — — —
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\ﬁ‘ \ﬁ Z3A 210 5505 20 75 59

et Hopping 2= 7—“.%5}‘3&_?_*?*@ Ct= ZI2A 586 63+05 2300 30 70
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' ky =k /N 1. AENO2 =S EET SEQ HAME EET &5




Newsletter | 6 &

Reversible Switch of Excitation Energy Transfer through Diamine Coordination

2 HI= 2N ENAKNE BHeE= ol U_HA E=Ho ARXE ststFol ¢H o=z O ACIoHALCEH
O0lE foilA ZUIE Ol O|HAZ ZESC= M A3X2 HEE =i, WXl =HQ Zajel Olg
MOt oI X ZHQ! free-base ZHIE SHRIM S0 RS2 UK AEHE UHEH S HUHRXNEE0 SH
= 4= 2oL

Diamine
Electronic Ar Coordination

Energy

1,7—-diaminoheptanet ZLI|gl° FAI2=(0HH) oA =gl IE, MIOIA free—base EI|IEl &&O
Ol 2719l HHS Z2&tE Eol meso—meso AXI0l & 2 2L UHWEe = Xt dE=s HE2 F
Z & Zn(I)diporphyrinl 0|22 MOHE 4= ULt H 2 bleachmg recovery(450 nmz=2&) et 2 9
= AIAO] A3 AE S22 g AHE-EOZ 815 bleaching (500 nm=2&) AREHORZ A 5 DX
FLCH Ol LtMO 2 90l |2l Olg /el Ol Ol £EE JtXle A8 2EGIRULC.
H2t0| 9020 ZOFKIHA A2 XD A =Z5} o
BA B0 Y2 HHKE JINs s S= A Excitation
EHE MAAIE JZC2 HHC 0 ACH 0245 0027 l
XIS Hele FH SH2AE XS ZHQ 0014 ;
OANBO EH CHEN 22X WS s WAl & 0.00 o e
g s o= AXIFEeE AT Q..omi
o -002 ]
Excitation < 03]
0.02+ .i o 20044
0.00: [7AN = _0.05; Probe llght Dlamlne
] 1 (DOHOT) Coordination
-0.06 T T T T T T T
.00 400 450 500 550 60 650 700
g -0.04 Wavelength (nm)
< ol g 2. S WX A2l switching
0.08 | ) BEoi o i Z2& ZF0es BHA=E FAHQ
010 ] Probe light bleaching recovery= 2220l OIFH /LD A
. @omor) . ol pleachingS ZH=8 4 QUQUCH 0121 =H 0l
400 450 500 550 600 650 700 _l I:II-].||§O| OHLlej}‘ |i|%| 31% E'_O=I t x|
Wavelength (nm) ‘:-!_‘ ; Bj‘iOH:l'
18 1. 5850 24U SE Ul A2 B8, free-base ZI2! LH A HAZ OILAX
= ) o ~ b =otd EIOIE OIEAM FHE & HUX L2
SE UK 8L AKX S BEX =28 & 400 nmol Y0IHE 0|25 22122 2YAEHO
> EZSE 0/8ot0] 2ZJ/UL HdEHAM=E E8 2 o 10 D2xQ =252 JINE HE HEHUY
dloIMZ IR-OPANIA Lt2= JHAl 22 AI25IR
Ct.
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| Electrical Conduction Through Linear Porphyrin Arrays .

LIOE JIXR 8 2X AIAEHS ZEA AIAES DU Eot 21 X AXC ME2M 2
2 A S SOt delst AIAEN ol &IOS EH2 =2 bulk AEIUIA A St=0l, Ol
2 HRCME AU Selstle S8 4 HRE N B2S2 2 4842 Zn(ll)porphyrin0l HZ &l

meso—-meso directly—-linked orthogonal Z I & dl0l2 82 Zn(ll)porphyrin0l AZE triply—
linked fused I I|2l MO0l CHAH electromigration—induced break—junction Jl== 0l&38t0 &Lt
=2 @ JH0ll CHol A &II= EHES X AGHS L

Ar'= —@ Ar?= —Q—'(/V\/\/\N

18 1. Molecular structures of the porphyrin arrays employed for electrical property measurements

Meso-meso directly—linked orthogonal Z Il gl
Odlols 2 20lA 2= Hi2F 20| hysteresis
E 20oIlts HE YA ZUTH =, =& bias
20l CHoll T2 == Z2 20IH ==0l, Ol
HE2 W22l AKX S &= UL 0l st
X &M EHE LEIUE 0Olge ¢4H
FOlAMOl CIDHE M, N2 2=Z6HH BHE = O
& ZOlel oot ez i = (OXl
triply—linked fused Z O & O a0l Z22) 1L
comformation Btz &8 2 =+ UL 2=t 0
SO A 01218t hysteresis S&=2 &I+ 2o j P ) ' : :
XN e 200 KOF ZIA 2 [, hysteresisS&0| ¢ Of
A LIEFLERT 22 ©l =0, 250 L0t HA

1(nA)

RN w 2 0 N @
T

rz 40 ror e
(]

[

;O

& 2. /-V characteristics of meso-meso

20 directly—linked orthogonal porphyrin array
10 conformation H 3ot HS KX Il ME0I2t1
ol =~ QUL
0 _
18 32 triply-linked fused Il 2! {00l
oM s&e d5-d S4 =4H0ICH 01
10} i

gt X2 AR meso-meso directly-linked
orthogonal ZIjgl HdlOI2%= &2l st =
20 = 5 : ] T O AS hysteresis E4S 201X LU=,

ENAPFETEEH € = UAS0 s

V(V) conformation BH3tE Y = Il =20 2
72! 3. /- characteristics of triply-linked fused ciet sds 20X e A2 g = ULH

porphyrin array
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Energy Gap Dependence of Intramolecular Electron Transfer Reactions

I HL HS0A IS WX X0l (-AG) & W
M2 QuSo Y2 ool (AL FX MY i
HMHLIZS S25] 015150 fIgh &5t 22l0lA & 10"
NS 20S0lE imideS CHAGHA BISHAIZ Tt "
OILiXl XHOIE JIXE, B8 2802 Ay czd P
Zn(ll)porphyrin—imide st&f=2 &406t1] Marcus G AE M 4B B
012S EHZ KR HUX X0l AESS KA %
Ct. o[
\ -

(j:,// \:} f;m

G

& »\\[/’\/

o} O 10
. | _NWA:[CI
ST Cl4PH LI, " 10"
o o o -
o o o "‘wm
L LNy —
PH -—b(.l)y‘-lxv// Pl ;}’A\, ﬂﬂg CeHiz g
o o 00 05 1[0 15 2.0
o XY VNS e
T ) 18 2. (a) toluene (b) THF (c) DMF & 4 0il Al 2l
o - o 5 BT A kg (o) 2F Ag (¢) & OIWXI X0l S EH
a4 I S B 20 K% 20| SEL = IR 0T T
o = =
© ool =82 JFIIJ_ UCH E5t & LHa dEH
AlS FE”” cCt X = = = Xl
cophyrin-imide sete Bxs o] bl B = g@&%g dss ¢ 4 Ut 1o
- rg = T= _ _ -
D AYENOZ 5 HEE 0IE6tH S0 =4,
= = =) 3 = Hel sl2 = o
&2 EA 22H2S 0|250 toluene, THF, DMF INESVIIE PN Xf? O HE &Xt BHEEY &8 s 20
2t2tol UMM HX &Y 230 Mat 22| x5 ¥E IES 7 QUL
MA (k)@ Tot HEE ETAS (42 ZOHL 2 2ot 2N 4= XS0l 2 porphyrin—imide
4 QUCH E8t TS 22 nonadiabatic electron  SHEISUAE 0180 S+t == dSHE0] A
S o|25 o = CALA 2 porphyrin—quinone atgf2ilt=s UHE BEHE=S
transfer 0|22 0I856t0 88Xt MY S at= (k) = Porphyrin—quinone r&= e U= S£SS
= st A o) 20l= S =elotACt
2
o -S¢n AS +AG + Compound -AG, -AG
=5 i \V\zz ) exp —( S+AG nh(a))) toluene THF DMF ftoluene THF DMF
WAk T S nl Ak, T ZP-NI 071 08I 082 141 129 126
ZP-NPH 048 057 058 164 153 150
§= Ay ZP-PI 046 054 055 166 156 153
() ZP-C1,PH 020 029 030 192 181 178
ZP-CLPH  -001 009 010 212 201 197
L=e LU S O S § ZP-CIPH 20.045 005 006 216 205 2.02
2, 2, R\n’ € ZP-PH 2011 =001 000 222 211 208
ZP-MPH  -0.13  -002 -001 224 212 209

S electron-vibration coupling constant

Ay: reorganization energy 1. 2219| porphyrin-imide 3t&2° Mot 22| ol
Agt solvent reorganization energy X0l (-AG) 2+ Mot HZ & 0K X0l (-AGgg)

e pallisl
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l Photophysical Properties of Seli-Assembled Prophyrin-Fullerene Dyads on ITO .

1 x e (self-assembled) HEXAE ENHEAHE Zee MAUEY BHWAM S MBI

S20|LF BIE R DO A Jts (reorganization energy)E JtXI0 AJ| W20 &
gt2 J=0ICt 010] J|=o| o 0

i T SE SolM SHE 5224 (CS)L MEH0IS(CSH)S 58 Ji
O alkanethiolS Z&AIHAM &ot= SAOIL ZI Aj51D 2roig) MotHZ S EHS(CR)IZ “2ld ot
Bl 22 Jisd TSNS £2 2L =S 901 UCHs 20l YW ACH ZDRIS Z3
coverageE JtAlE SEAXUCZ QS &= UAC=E A 4 s stAZI0 S22 AEBZ @24 XI=Al9)
0l LM QUCH D ES E2 AN 2582 B2 St DI Y
-~ iy = 20| AL 2 AR0AE Z2ien 21l
RN " dyad2XE ITOO Y3 MHES =HI5HH S =0
33/5‘“'“3NHC°@NHCOCONH O HISHA OF 280Kl Xt 2SS0 BHAS BEBHY
- L Ct.
Ar
[ o
g (())>S1(CH,);NHCO@‘NHCOCONH
o Ar
[e]
g *O*SL(CHz)rN

= 1. Self-Assembled Monolayers of
Porphyrin—Fullerene Dyad System 1 on ITO.
H2P-C60/ITO’s photocurrent quantum vyield is
about 6 %, which is about 280 times as the dyad
on gold.

o)
T2l 2HEHNMNE ZMCO| S= AEDF 28t Sl o-sHcHyN
Ol Xl AZs At (quenching) Ol oA Hat=el A o |
Eol =2 UX £E8S d= 210| IS O
248 I XIC AZSAS 2AMGH| 2IGHA indium-

O

tin oxide(ITO)&E =22 2&= 4l AIZolCH ITO
HI22 =2 Y EUSC90%) 2 AL Al M2
S ostAE Ol St Hol =X = 3 cC
gi é%;alJuEH?HOlgtHOEOQJEﬁ%o%Ol ITSC?'QA?}E{'; 8 2. Self-Assembled Monolyers of Porphyrin—
Om)E Il MR S= Mo czsag gz Ulerene Dyad System 2 on ITO. o
S =2 2 9ol ZnP-C60/ITO’s photocurrent quantum vyield is
== T maE about 18%, which is tremendously inceased.
otHE, Zell )t Z O ele dyadl ZEYES BN
Surface ZOIN, 5 SH2O| ZoHR0| ZMOIH 22 WS B S
Averaged ~ COVERAC  Quanum 5t EMRICZ HiRD EAUZS F2 carrierd
Sample t (ns) (x10° yield%) &2 5 512 2% 18%FHEOl OtF 52 ZAF 48
molecule cm ) S s 28 HAGHALE
H,P/ITO 3.1 1.4
H,P-C,,(1)/ITO  0.12 2.0 6.4 _ o
H 1. Fluorescence Decay Lifetime, Surface
H,P-Cop)AITO 049 5.1 Coverage, and Photocurrent Quantum Yield of each
ZnP/ITO 0.13 1.4 ITO.
ZnP-Co(1)ITO  0.031 0.7 34 Each values are observed using TCSPC, cyclic
ZnP-Co (2)/ITO__ 0.082 17.6 voltammetry, ~ and  photocurrent  generation

experiment, respectively.
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l Excitonic Coupling Strength and Coherent Length in Zn(ll)porphyrin Arrays .

&t FEXF AKX a2 EH2 AR}
ojel Hdlolel &Z & meso 2 X0 bromine

blue-shift
-

Absorbance

T T
24000 20000 16000
Wavenumber (c

m
18 1. Brominated Zn(ll)porphyrin arrays, ZnBr, 2| 7 A2t &+ AHEHH

E4 ATEHHNWA A0S 2010 200l
2t S BHEDt blue-shiftote A2 20 =10 UCH
QB IOl AL red-shiftet CIE H&EH
Xgte Br XSl &0l Z1Br,0lA Jt& 310 o
019 20121 Z0& 0l et O Y&l &otX 2
MIl= S AO0ILCH

Exciton coupling0I22 0/25t0 E4 AHEH
S Z2H Hal0l2 coupling strength, VE F#& =
QL.

/4
+1

Z16Br]

V= 4450 cm’! 258r,
4000+ Z4Br,

Z3Br,

AE =2V cos(
N

(a) 5000

228y, °

AE/2 (em”)
S
S

1000

00 02 04 06 08 10
cos [17 (N+1)]

V=570 cm’

00 02 04 06 08 10
cos[r/(N+1)]

g 2. (a) B-band (b) Q—band® coupling strength

S AHEYEOZEEH F& VE USW 22 A
0l ®=6tH exciton coherent lengthE & %= UL,

N =138+1337
y

I/ coupling strength
y : homogeneous broadening
Q-band®l coherent length (~4.5)= XA H S &

L& AAEION LH22| B850UIAl E0l= coherent
length (~4)2t HI==8t gt= LIEHH D QUCH £t Q-
band® emission coherent length (~4)<
Hetg B0l Jeoz olzxol & LA AXHH S
a8 tsd82 20 =10 UL

Intersystem crossing rate= 2 BHEQl A S
2AH AJ0F AW et 88 SHile A2

& = QULH Ol= &5 AHEZHWA A 20| Bre %4
0l Z1Br,0l A Jt& 33 ofdolel 3210t 3
¢t 1 g2 =J| M=0IC.

a Oou

77K

log counts

0.0 0.5 1.0
Time (ns)

18 3. ZnBr, 2| fluorescence decay profiles
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l Photophysics of a Stilhazolium-cored Dendrimer .

Z2 HECIHE RN S2ME ZS8E2ZM =2 Jd 820 M stilbazolium—cored & & ¢l O =
g& =82 ZOHUHLE O[&HQ WX Ol AIAE  stilbazolium EZME0 8t S92 Zet &= U
= TeotlA ot S0t 2ol MAE) UL =  EfHLD JACH 01222 stilbazolium &I S E=elO
HAAHNAME Stel DEU3EN 018 W= 72 o R SRS I 8 =80 &S4EHD ASS
Bt S22 Mol0ls g4 & Bldd &dst S8 UEUH =0 8, stilbazolium—-cored El=2I012] &
LIEFHH= stilbazolium &2 M (dye)E EIECIHY SR HRC=Z Lg g AB3MH2 e HWRUA
O =2E=MN =2 €& 282 M8 A AIAE  stibazolium & X2 228 SAHY0l M €&
Of CHet HE aGIALCE. 08 12 stilbazolium & O LHO “elH HES LIEHLW =0 (O 3).
ZH 2 stilbazolium &M = B=2IHe 2

OICt.
(a) (b)

Dye in acetonitrile
Dye in THF

Dendrimer in acetonitrile
Dendrimer in THF

0.1 ¢ Dendrimer in toluene

3
U
Q
g
g
S

0.01

o-b""\Q"’b 0.001 £

= 1. (a) stilbazolium €& A (b) stilbazolium— Time (ns)
cored HIE2|IHe EXPX

8 3. 2 AEHUH A stilbazolium & 2 Ml 2
stilbazolium—cored GlIE2|H{2 Al2+ 2ol & A

Stilbazolium &l =& AEI0AM 0 CHst
Xt FIS&(twisting) HES AXIH &0 0lef8 UH
SN 2 MIIE R LA Az B0
UCH Lt O 1(b)el H=2D AIAENME HIE 8 30N SoHe S30 O 82 A8x8S9)
2o 2L AIE0l €ZME D8 sl(isolation) & % 3t = stilbazolium & Z M 2 TICT(twi
OF OtLlct F&H2 AN SHAS MSEH2EMN intramolecular charge transfer) &1 2A FEH
o DX AN =2 82 &2 JIUE = UL U0l 202 24 L F=0l 2 EotJ|
HIAUWANE A2A2ol EZ HS24H(time-resolved
fluorescence anisotropy) S&2 ol 2 A=<
S| M A2 H 4= (rotational correlation time) oF && 2F
=8 & &2 £=HAI2Hifetime)0l NS LEEH 23
0l UASS & = UAULCH

grat ALEl 9| stilbazolium—cored El=2|H Ol CHSt

0l A stilbazolium S ECH SIS ol &
ABEZD LR HB AUDHS EY S YAUC

it
g=u

ol
0o M

n

0f0 M&

0.8 250

—— Stilbazolium-cored dendrimer

— — Stilbazolium dye 200
0.6

[0

150

0.4

Absorbance
i e

100

— 0

0.2

Fluorescence intensity (a.u.)

L~ 50 0l2d8t 2= 82t AMEHQ| stilbazolium—-cored G&

S 2l H Ol A stilbazolium EZMS0| 2EX2EHCZ S S

R - _” P - o Zol0| MetEd Z22tEC2 SWEQ DNESIIE 018
Wavelength (nm) H 2 LIEIL =L

18 2. Stilbazolium & & Xl 2t stilbazolium—
cored HECINS E4 L & AHEY (S0M:

THF)

G
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l Counting the Number of Labeled Fluorophores in a Biomolecule by SM$S .

SMS(single molecule spectroscopy) 22 &2 H
L EAN s st dEE =0 =00 0|28 ¢EX
FUHE SEoHH A2 XIS Ml X2 AAIZE HE 240

s — oo

s e R T E AT AR AT R ERTACCAT AT+ &
&
18 1. The structure of oligonucleotide labeled two Cy3 dye @”f
7=
= AH0AME St=2EE0s A1&2 oM

NZIEY 2202 Aol 02 Haue Axs @ ]
et =Bt = photobleachingES 0l E0t0 MXIZ i
o #XI= EZHe =5 S8ote 2+ E = £
= £

o
o H i 6 8 10

AL Olelgr HF0AME LeHELZ, AE
X ALOION &t SHEHZ =HIoHA &

HOAZY 20l 22 JIHOZ o= A0S AZ () T

g = QICH MetM 2 A &0 M= photobleaching g

SIAS BEGID| UGH0I JIEQ AIBREH| S T :-

S =g 20l PMMA LDE2XHE spin coater £

£ 0IE56t] thin fimS 2HE & 1 20 2= -

HA=E HdHEANE Sscles 8=z HESEA XA Time )

= ZXstol) M s& £HS 108 M2 R 721 2. Scanned image and time trace of emitted

st otACH. (A 2) photons. (a) Cy3 in PVA polymer, (b) Cy3 on PMMA

@z ®) ambiguous MtetA, olet 22 A otolAd 23 imageOlAd 2t
T Loy spots:7 29| (=2 X=2l focal volume®tOil Al time traceE 2
£ 28t 2 QAL YPIHOR CEXNA S photonOl
£ g triplet state0l 221 44J|= photoblinking0ILt St
g 9 Xb =HSHE 0 28t spectral jumpSel LYt s &

e b oot AS0| ZEIAC 0102 FH 0l&ate H2Z KOt HXI

©F @ - = EF_§IP()1|/\-I photobleaohing_% EGPE_HI grol &
A , = 2 otJ| 20 MAZOO0F St 2 AEiMd=s =
i % £9/9 long time scale2 L0iLlE RES 243
I e St 0 X+ triplet strong quencher @ MEA(mercapto
Pl 4 4 ethylamine) S AI83I20 ZUHO=2 XN LEH A

: : R £ £0 0¥ 3(b, d) SIA2EDYUM & = AUAXOI

. r— 80 %0l&to] ERHO MEE U ZHO| IHSHUCL
Jelld, survival lifetime2 2.9x105 sOlAl 4.9x10° s
oz <28 A= SIIEUALCEH 01X 2 MEAE AFE5HH
photon?| triplet stateiM2 HRES MAHGIH &=
Ol BtS2 =&M MAL 0| S otet M2& 0

& 3. (a) Time—trace of the photon emitted
for Cy3-UTP, (c) oligonucleotide labeled
two Cy3 dye, (b,d) distribution of the number
of counted fluorophores in focal spot
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Kyoto CHE2| Atsuhiro Osuka W=Dt 33 312 RH 43 3LNA 2 F2AHS L E20t0 MOILIE SR
gAo=2o B AP Yo oM E2GIRUCEH 0l2 EUE 6t0 hexaphyrin, octaphyrin S H| =&t

expanded porphyrin analogues®| photophysical propertiesE AT GtII2 StR 20 meso-meso linked porphyrin
array2| &< otLt HLE2| porphyrin moietyS alkyl chain@ & strapping= AlZH A intermolecular interaction| 2
St aggregates &A= minimizedtG{ M O J| 0l [H2 photophysical propertiesS H7oII|2 oFAULCH OFSH
cyclic porphyrin array= J|ZE0 0/0] HRE GIJ}E cyclic porphyrin trimer2t hexamerO| 2| 0l natural light
harvesting arrayOfl 2 & & cyclic porphyrin dodecamerOfl CH 8t excitation energy transport phenomenaS
fluorescence anisotropy decayS 6t H 3|2 GHALE.

St= Z2sr3o X HMAUEW L el TE AR J|2 SS2=2 583 1L 2H 32NN 2™ MU
w HARA0NAN “EHEF Bo/A 2 3fo/A £&70|2t= workshop= I £ G0 “Femtosecond laser applications in
chemistry” 2t= FHE & AP HAPHEO =& 2HS oIRULCt Ot2H “BEX dI0IN- 3H&E 287
Olct= sessionS J|26H Z&3MHCl == EHSt W=Jt “Ligand photodissociation/recombination and protein
folding of cytochrome ¢”, A &2l X BIgH 1 ==J} “2—dimensional four-wave mixing spectroscopies of multi-
level systems”, S2AHIHETC| & BFS W=D} “Application of femtosecond IR spectroscopy” el & A RO
H R CHEO| “Ultrafast Excitation Energy Transport Phenomena in Various Porphyrin Arrays” b= FHE It X1
212 HHE of0 &S A0 THEt OIHE S&AIZI= HIIOF HACH & A2 & 2E, &l 85 ¢
TR0l & B2 posterE L HESIALE.

= JAHUAE 72 26-312 0 =2 NaraOll Al Ecli= 215 International Conference on Photochemistry (||
2 AR HHO| =ZLAS oIIZ T ACH & = HAA0I conference) | 2H0ll S 2l = International
Student Symposium0fl OrganizerE W E GIHAM =22 YHGHIIZ & AL Ot=H B, & 215, £
H AFR0 4 H =2 LHEE HEHOIMH 222 A7 S0 et X2 F2WJ[It A2elet JIHECLCH
E5t 118 3-520 Z2H HN=Z0 M= st=200|=CHd & HE30lM =2ct= "Korea Conference of
Innovative Science and Technology" Jt "Femto-Science and Technology" 2| =HE JtXI12 JH=l & Ol & OICH &t
& 20HM= =2 Wiirzburg CHEH2| Gustav Gerber 1 4=t & & University of Tokyo2| T. Kobayashi ! =5
Z & Ot “femtosecond laser applications in chemistry”0fl Ztof M 2t AtS] H 72 ZO0HH| 28 2HE W= O
Ol & At &2 e|LetE HHEGSHH 3te 200 =& 23S & MEOICE 0l J13E St
Z29 A7 SES MGt &S 24 A0 oM =28 &= A= £2 D130t &lelet DIt E L
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Nite H2t 2 AACHA H2 HP2E &6t
B X 8 YAl= 200349 330l =0t
National Institute of Health (NIH) 2| Chemical
Physics Division fl i Dr. Anfinrud 2t Protein 2]

=1}

Rt H2t 2 ARHUMN ARE SEotAE Gt
HS 2tAl=  University of Pennsylvania 2| Robin
Hochstrasser 1) == groupOl M A2 =52 H =5t
(o] Cl.

PN .

X'l 3tstsl &30l M “Raman Spectrum of the
meso-meso Linked Porphyrin Dimer” & HS22
S == Poster &/ S =&0IAE & 422 2003 33
Ol SALSHRIE FSot0

g A2H0A AAMHEE B A M S5, &
& 220033 220 AASE? GIHI&ALE DR
M, & &4, 000l & 82 I 332H S0
OO AAFUES S0 UL

A

01 2 CH

o

F &=
=)

1.2EHA Al Q| 3RHAE A7 A1t
=2

Molecular-based electronicsOfl S&3tJ| ®Ist =2
I AIAES Z2E2|E JEZ2 ZAIGH| foiMe
T% 28 J|=2 HEO0| 2=F0|Ch Oledst
Jlz=2 s, 24 = HE 2018 8H, f14,
chirping 1t 22 &st H52| FUWst HHE ER
2 BHCE o X AlIAES HE2 8D <
Ol =GO HIOId BAL W48 X&Gle =1
= coherent |8 S E22Y 2 0| S0t UL

(o]

ZCHOF MOl ZEA9| chirpingg MOiols BEX
coherent = ZH O Z HIE MAAEIQ == A4
EH AFOI Sl population OIS & = U1 L5 0lH &S
MEIEC XNs2s0 tet 3BE & 4= JULH A2
off Il 2=2F L= = transient 28t AEE 2} 20t Of
LIcH HFSHALEH 2ot ABIERIQIOl HIWEA S Sol

-
M ZDH A SGUM 20LlE 2R 22O
BHIE 9ol = UCH S EUMEHUA 2oLt
04 dipole orientation2| B13}Jt £=EtE
dEd A2 BEX anisotropy & & I transient
absorption decay S &2 0| Eol Al & 4= UL A
NE ASHEZQ ZAdstE2 T M| /M 248
monomer2t2| A& 20| 2t dihedral angleS 215HA|2]
02l dimerE &2z HRE AL O|HE 2
A2t dAIE ASEZ2 0loliot=d YA 1XHE,
2R, 3XHRAEE, B8, AS)2 22X odiolz
o EHAN JI2AR 2HE MAIGH =RUCH 0l248t
SN2 ot &Y, AL A2 222 HEE 2
Aot 2t&st BH 2O A+ MBS SHE E A
m ANz H=6t0l
MM d8 22X Hel0IE S8 I BEEE U
Hd=2 0l SHOIRUCEH L8 AKX Xt
2 £ I8t potential gradient 2+ Ofl
FEE2 A 21 HAELE HP2BRALE
HFQ J=EQl OlHE
HIEtC 2 8t 22Xt =ZF 0l CHst 8K &Eie OlHE
SatAl, Lt &, A1 X8 E monolayer, Langmuir-
Blodgett film, = A aggregate, =& At dendrimer2} 2
2 0l MARICZ SEAIZCE 01218 O AlA
Bl CHet =AEe H22 S24=d =2SH0lM
morphology,domain structure, polymer interchain
interaction, size distribution, orientation} 2 &1 & J| =
MO ELE 0loHE = UAE= ol =L
MetA &ol AP 2CHHIO 3XtEE9 A
HYl0|2 HAIE A4SHEN 26t 0IGHE
A JIXI CHE X AIA-S] UK & X
Ol 25t OISHE Eol=0 =2 A& 0t
Ot2e] 0128t HRE 22U2= §
StE X MIATHOI 28t && £ 9a6l=0l
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Probed by Ultrafast Fluorescence Anisotropy Decay”,
Journal of the American Chemical Society 125, 5849-
5860 (2003).

8. H. J. Shin, [.-W. Hwang, Y.-N. Hwang, D. Kim, S.
H. Han, J.-S. Lee, and G. Cho, “Comparative
Investigation of Energy Relaxation Dynamics of Gold
Nanoparticles and Gold-Polypyrrole Encapsulated
Nanoparticles”, Journal of Physical Chemistry B 107,
4699-4704 (2003).

9. N. Aratani, A. Osuka, H. S. Cho, S. Cho, H. Sumi,
and D. Kim, “Design and Synthesis of Highly-Efficient
Excitation Energy Transfer in Long meso-meso Linked
Zn(Il)  Porphyrin  Arrays Bearing a  5,15-
Bisphenylethynylated Zn(ID) Porphyrin
Acceptor”, Journal of the American Chemical Society
in press (2003).

10. J.-H. Ha, H. S. Cho, D. Kim, J.-C. Lee, T.-Y. Kim,
and Y. K. Shim, “Time-resolved Spectroscopic Study
on Photo-induced Electron Transfer Processes in
Zn(Il)porphyrin-Zn(IT)chlorin-Fullerene Triad”,
European Journal of Chemical Physics and Physical
Chemistry in press (2003).

11. H. Shinmori, T. K. Ahn, H. S. Cho, D. Kim, N.
Yoshida, and A. Osuka, “Dihedral-angle Modulation of
meso-meso Linked Zn(IT) Diporphyrin through Diamine
Coordination and Its Application to Reversible
Switching of Excitation Energy Transfer”, Angewandte
Chemie-International Edition 42 ,2754-2758 (2003).

12. N. Yoshida, T. Ishizuka, K. Yofu, M. Murakami,
H. Miyasaka, T. Okada, Y. Nagata, A. Itaya, H. S. Cho,
D. Kim, and A. Osuka, “Synthesis of Directly Linked
Zinc(Il)  Porphyrin-Imide = Dyads and Energy
Gap Dependence of Intramolecular Electron Transfer
Reactions”, Chemistry A European Journal 9, 2854-
2866 (2003).

13. D. H. Jeong, S. M. Jang, 1.-W. Hwang, D. Kim, Y.
Matsuzaki, K. Tanaka, A. Tsuda, T. Nakamura, and A.
Osuka, “Resonance Raman Spectroscopic Study of
Fused Multiporphyrin Linear Arrays”, Journal of
Chemical Physics in press (2003).

14. 1.-W. Hwang, H. S. Cho, D. H. Jeong, D. Kim, A.
Tsuda, and A. Osuka, “Photophysical Properties of a 3-
Dimensional Zn(II)porphyrin Box”, Journal of Physical
Chemistry in press (2003).

15. D. H. Yoon, S. B. Lee, K.-H. Yoo, J. Kim, J. K.
Lim, A. Osuka, and D. Kim, “Electrical Conduction
through Linear Porphyrin Arrays”, Journal of the
American Chemical Society Communication in press
(2003).

16. H. Yamada, H. Imahori, Y. Nishimura, I. Yamazaki,
T. K. Ahn, S. K. Kim, D. Kim, and S. Fukuzumi,
“Photovoltaic Properties of  Self-Assembled
Monolayers of Porphyrins and Porphyrin-Fullerene
Dyads on ITO and Gold Surfaces”, Journal of the
American Chemical Society in press (2003).
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17. H. S. Cho, T. K. Ahn, S. I. Yang, S. M. Jin, D. Kim,
S. K. Kim, and H. D. Kim, “Photophysical Properties of
the Singlet Excited State (S,) of Higher Fullerenes C
and Cg,: Correlation with the Energy Gap Law”,
Chemical Physics Letters 375, 292-298 (2003).

18. J.-H. Ha, H. S. Cho, D. Kim, N. Aratani, and A.
Osuka, “Excitonic Coupling Strength and Coherent
Length in the Singlet and Triplet Excited States in
meso-meso Directly-Linked Zn(IT)porphyrin Arrays”,
European Journal of Chemical Physics and Physical
Chemistry in press (2003).

@ Invited Paper

1. A special issue for “Multidimensional
Spectroscopy”

M.-C. Yoon, J. K. Song, S. Cho, and D. Kim,
“Femtosecond Coherent Spectroscopic Study of

Zn(Il)porphyrin using Chirped Ultrashort Pulses”,
Bulletin of the Korean Chemical Society in press (2003).

4 Invited Review Article

1. D. Kim and A. Osuka, “Photophysical Propreties of
the Directly Liked Linear Porphyrin Arrays”, Journal of
Physical Chemistry A in press (2003).
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Professor Atsuhiro Osuka

(Department of Chemistry, Kyoto University)
“Chemistry of Novel Porphyrinoids’et H=2& H
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“Lanthanide-Cored = Supramolecular Systems with
Highly Efficient Light-Harvesting Dendritic Arrays
towards Tomorrow's Information Technology”ct= Xl
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1 .“Characterization of Molecular Electronics by Using
NSOM?” Dr. Sung-lk Yang, Department of Chemistry,
Harvard University, U.S.A., December 18, 2002.

2. “Metal Nanoparticle Preparation and its Character-
ization” Dr. Kyung Sang Cho, IBM Laboratory, U.S.A.,
January 3, 2003.

3. “2003 Advanced Lasers and Their Applications” &/
Z& 3o FNANEHNITLIHE N A
=&, May 1- 3,2003.
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1. Dongho Kim, “Ultrafast Excitation Energy and
Electron Transport Phenomena in Porphyrin Arrays”,
The 2nd COE International Symposium, Awaji
Yumebutai Conference Center, Awaji Island, Japan,

July 18-19, 2003 .

2. Dongho Kim, “Electrical Conduction Through
Porphyrin Arrays”, The International Nanophotonics
Symposium, Suita Campus, Osaka University, Japan,
July 24-26, 2003.

3. Dongho Kim, “Ultrafast Excitation Energy
Transport Phenomena in Various Porphyrin Arrays”,
The 215 International Conference on Photochemistry,
Nara-ken New Public Hall, Nara, Japan July 26-31,
2003.

4. Dongho Kim, “Photophysical Properties of Various
Porphyrin Arrays”, Symposium on Photochemistry and
Photobiology of Complexes Including Supramolecular
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Systems and Coordination Compounds, Epoch Ritsumei
21, Ritsumeikan University, Kusatsu, Shiga, Japan,
August 1-3, 2003.

5. Dongho Kim, “Time-resolved Spectroscopic
Investigations on Multiporphyrin Arrays”, Tohoku
University Annual Physical Chemistry Colloquium
2003: Advances in Photochemistryi, Tohoku University,
Sendai, Japan, August 4 -5, 2003.
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1. Hyun Jong Shin, “Morphology Dependence of
Charge Transfer Rate on LB Films”, The 2 COE
International Symposium, Awaji Yumebutai
Conference Center, Awaji Island, Japan, July 18-19,
2003.

2. Min-Chul Yoon, “Femtosecond Coherent
Vibrational Spectroscopic Study of
Zn(Il)diphenylporphyrin ~ Using  Chirp-controlled
Femtosecond Pulses”, The 2" COE International
Symposium, Awaji Yumebutai Conference Center,
Awaji Island, Japan, July 18-19, 2003.

3. Jong Kuk Lim, “Morphology Dependence of
Charge Transfer Rate on LB Films”, The 2I%
International Conference on Photochemistry, Nara-ken
New Public Hall, Nara, Japan, July 26-31, 2003.

4. In-Wook Hwang, “Photophysical Properties of a 3-
Dimensional Zn(Il)porphyirn Box”,
The 215 International Conference on Photochemistry,
Nara-ken New Public Hall, Nara, Japan, July 26-31,
2003.

5. Sung Cho, “Femtosecond Coherent Vibrational
Spectroscopy of Zn(II)porphyrin in Condensed Phase
Using Chirp-controlled Ultrafast Optical Pulses”,
The 215 International Conference on Photochemistry,
Nara-ken New Public Hall, Nara, Japan, July 26-31,
2003.

6. Tae Kyu Ahn, “Excitation Energy Transport
Processes of Porphyrin Monomer, Dimer, Cyclic
Trimer and Hexamer Probed by Ultrafast Fluorescence
Anisotropy Decay”, The 215 International Conference
on Photochemistry, Nara-ken New Public Hall, Nara,
Japan, July 26-31, 2003.

7. Tae Kyu Ahn, “Reversible Switch of Excitation
Energy Transfer through Diamine Coordination”,
The 215 International Conference on Photochemistry,
Nara-ken New Public Hall, Nara, Japan, July 26-31,
2003.
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1. Dongho Kim, “Photophysical Properties of
Molecular Photonic Devices Based on Porphyrin
Arrays” SENYAEERE S ZI) HOILF 2T &
S A AT AEAS, WA ste S W, February
20, 2003.

2. Dongho Kim, “Femtosecond Laser Applications in
Chemistry ” Femtosecond Laser Workshop, 2= 1t7|
A NSHI=HFA, March 6, 2003.

3. Dongho Kim, “Ultrafast Excitation Energy
Transport Phenomena in Various Porphyrin Arrays” A/
913/ hetatstsl, g [AA, April 18-19, 2003.

4. Dongho Kim, “Femtosecond Laser Applications in
Chemistry” 2003 &5 0/ £ B0/ E& 3=
&, M0t H==&, May 1-3, 2003.

5. Dongho Kim, ‘“Ultrafast Excitation Energy
Transport Phenomena in Various Porphyrin Arrays”
2003 EE JJOIA £ Ao/ EE FF4, M=U
&t A3, May 1-3, 2003.
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Hyun Jong Shin, “Comparative Investigation of Energy
Relaxation Dynamics of Bare Gold Nanoparticles and
Gold-Polypyrrole Encapsulated Nanoparticles”

In-Wook Hwang, “Photophysical Properties of a 3-
dimensional Zn(II)porphyrin Box”

Tae Kyu Ahn, “Photophysical Properties of the
Ferrocene(Donor) and Fullerene(Acceptor) Dyads”

Jong Kuk Lim, “Development of Confocal Microscopy
Combined with TCSPC”

Sung Cho, “Construction of Femtosecond Fluorescence
Upconversion System and Investigation of Ultrafast
Dynamics of Excited State”

Sung Moon Jang, “Resonance Raman Study of Triply
Linked Fused Zn(II) Porphyrin Arrays”
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Hyun Jong Shin, “Comparative Investigation of Energy
Relaxation Dynamics of Gold Nanoparticles and Gold-
Polypyrrole Encapsulated Nanoparticles”

Min-Chul Yoon, “Femtosecond Coherent Vibrational
Spectroscopic Study of Zn(II) Porphyrin in Condensed
Phase using Chirp-controlled Ultrashort Optical Pulses”

Mira Park “Counting the Number of Labeled
Fluorophores in a Biomolecule by SMS”

3. 20034 4 18-19& A= COEXOIAM Z¢& Al
912 tHetatslslliA & 922 ZAHE & HOIY
Ct.
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In-Wook Hwang

(1) “Resonance Raman Spectroscopic Investigation of
Fused Multiporphyrin Linear Arrays”

(2) “Fluorescence Enhancement of Stilbazolium-cored
Dendrimer”

Min-Chul Yoon

“Femtosecond Coherent Vibrational Spectroscopic Study
of Zn(Il)diphenylporphyrin Using Chirp-controlled
Femtosecond Pulses”

Hyun Jong Shin
“The Energy Relaxation Dynamics on Gold
Nanoparticles”

Tae Kyu Ahn

(1) “Photophysical Properties of Self-Assembly of
Porphyrins and Porphyrin-Fullerene Dyads on
ITO(Indium Tin Oxide) Electrode”

(2) “Reversible Molecular Switching of Excitation
Energy Transfer”

Jae Kyu Song

“Excitonic Coupling Strength and Coherent Length in the
Singlet and Triplet Excited States in meso-meso Directly-
Linked Zn(II) Porphyrin Arrays”

Sung Cho

“Excitation Energy Transport Processes of Porphyrin
Monomer, Dimer, Cyclic Trimer and Hexamer Probed
by Ultrafast Fluorescence Anisotropy Decay”

Mira Park
“Counting the Number of Labeled Fluorophores in a
Biomolecule by SMS”
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