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Main Strategy for Investigation of Molecular Devices
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Heterodyne-tetected Two-dimensional Electronic Spectroscopy:
Discovering Nature of Complicated Exciton Gouplings
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Laser Scanning Confocal Microscope with Low Temperature System

Ol o 1o &2
fon 08! &,

=

. V00 19 [y

ol Ut X
eqS

e
C} <215

fiber
couplgr
Shnning ND filter hutte
lenls diaphragm
spectrograph diaphrpgm
begm expansion
ceo - ] & gollimation wavepfate
8 befm scanning ari
Q polarizer - 2A
laser line filter
[ tulle g]'
- lents ; -
tch & | &
;;Ict)eis ° breadboard <weg >
APD |
) B dichroic R
Voltage Photon ' ‘ s 1
Divider Counter cryostat —] e
nT,
I microscope
Router . -
| 1. Conventional Geometry of Confocal System | ©
. . ®
v 2. Incorporation of Lens-Scanning System °
TESPC Card — 3. Incorporation of Low-Temperature System  Figure 2. 23 gctuisol 2zs
0 %3 AMEE (2] e 2
Xtol Ze golol RS AMER (9|
Figure 1. M2 £ A2 HEs 2ol Ad gAle] 328 8018 24 o 52 a}glg 213 otel)e BAlE,

@ M
S A
S oy BN

19
pats
Qj

Microscope wit

== E.|0||_—,|-

2 HAH2 0/ M2 AEXAHN S S01F J=S YE
A2t (Fluorescence Lifetime)2] A2 E 2|5 0| &= 2 E SAI0 =&5te St ZIEUI -rI oH’\‘| /\IEJF U=
UHIE D2 =A(Scanning)dtd OI0IXIE €10, HUZNE MHFOZ St I AIHAA 2 &8tCE 01 0101 &
(Imaging) &4l 0ll= Al23 Al (Saemple-Scanning) 2t ellOl X = At (Laser-Scanning) 2410 UCH & HRAE2 0|
N F=ASAS HEIGIR D, 0lefs A2 A22 DEE ZEN, Usd = (Object|ve) AOIS] Heldt &4E 22 It

D 32l (Working Distance) 2t & 10 Ji =24 (Numerical Aperture)Jt 2 28X FEE 2= AN AUHES
T =2 A Tls2 2 = U= FFHO| UL

Ol & JHe AMlAEIS S8otH S S8 013 A2, M2 =AM Cts2MH 22X AIAE9 24210
YA (Chromophore) 22 FH AHEHS 2= = US & OtLlct, ABEHC| &4k (Spectrum Diffusion)S 2 &
& & QIO L& SHE ¢ 2RSS AHEHS MF (Linewidth)2 Soll UKl ML =5 (Energy Transfer
Rate)S 78 & U2 W (17 = 2mAVY), AHEY 242 Sofl 04| AEY c’I HAEel X FE20 et ARE & > QU
Ch. 2t=5& ¢ 22X 248 A2 424 UM SEZABAIZ 2EZE2 HWotH ©Y 22AS0l S M1
U= =HSZ0 CHoll HISE == US 240l M2SHCH 018 M2 ZA0MML CHest 729 ’;DF%O <2l2t 0
Mo LA MU 2= & SN SHS 2=0110 0lolidte O &4Ys A2 M2 82 LEHE MAIH =A

o| —

m

]

o O
o
o
Al
p
HI
=

(_)'ﬂ
X
- 3>
g

Molecule Spectroscopy) H &= J| &2 Yals Aol ¢t
SFII %OP?‘;CJ ool 2XE2 Hsl EMS &
?qo Oletst B% 2 2&s Jlss

> >
o :2 g
o @
o
o X [r
rr ox

10 @ op U
o o
Ja

o
ro
A
g
Hu 1
o
0l ru
0o
@
310
L_‘_

3V oM

w Jor ob iy
P

Hr

>

i
QI_I
FIF:| Qb

o
0 ox

iy
ro
F
ry
(I
>
o
0%
gﬂ
ro
@
o
>
I
g
OT
s
Lo
oH
]
03
o
[=)
Y
/':
Q
172]
@
wn
o
QD
>
>3
5
(o]
0
o
=]
o
o
5]

oz g

_||ﬂ] > o
ol n 2

£ Sofl OS2 & el X
2 & & (Inhomogeneous
2 O, a2 A9 =@ X

9_4_4 Ct —E—I}i tel (Zero Phonon Line)lt 20| &

ot o ZE ctolel HE 22X £ =1




Spectroscopy Laboratory for Functional n-Electronic Systems

FPIES Newsletter 2012, Vol.15

Two-photon Absorption Properties of Various n-electronic Systems - 1
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Two-photon Absorption Properties of Various n-electro

nic Systems - 2
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The Role of Nitrogen Bridges in the Photophysical Properties of
Vacataporphyrins
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SOl AN U HEZS HAINS £ AS 2422 JU /
= o] Figure 3. 2t 2 X522 AICD plot (1 Z&: TAPH,, &2t: VacTAPH, 2&%: Vac,TAP,
ot UL,

ISP=0.08).
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Homoconjugation in Diporphyrins: Excitonic Behaviors
in Singly and Doubly Linked Zn(IDporphyrin Dimers

2F r-ZoH BtXHO| D}

Figure 3. SLZn1t DLZn2 Q- (®I)2 B-state (OteH)2l 22t HEE Ok 8YHs =
AENQE SHEY OIDIAEHS E Xt Y= X0l XI&.

=
=)
A

Figure 2. SLZn1t DLZn2| EJAH & (M )1 & 04| bl
(B2h) ABEID AR =2ES Y
S OE HE (F2).

mro

O
Ar N Z2 28 2NAKNES S8 W20 Cresh A0 M E D QUCEH
13 srZ2E2z d2E USLMY (multichromophoric) AIAE =2 &
Sd Y AIAE Y BT 2E S22 SEIHsoHI ME0l 0l AlA
Ar Ar o A= e SKothh JI= HRH 22 dAIE 458 SHS
O (exciton coupling dynamics)2 LIS ZMH AIAECS Jlsd 2 2 HAH
Ar Ar LISS Wot=0 BtEA 26U, BAE od3HSH 20
SLZn (photoexcitation)Z 218t L& HEt2HO| 2 HE Oloiot)| 2AGHH HE &
20|12 AZE ot el Ol (B-B singly linked, SLZn)1t 0| = 20|
Ar AT E HZE OtHILIIE (B-B, meso-meso doubly linked, DLZn)S & & 3 Ct
«. el CheFst ZAtAtEl & Al 20 IS 2 & (anisotropy)2 S8 60| 2
ANE &S89 3I| L HE HAHAUSS Hol F AZI12 X0IJF S Al
Ar AEO @IP?IOH o Fe=S 0IX=X ARSI CH L&t XSS =2
N OFHAZ T8l ShEkAl (Zn(ll) tetraphenyl porphyrin, ZnTPP)E ALZ ot % Ch
A EZ0 Z0H0IA ZnTPP2| B-state0ll A2 Al2t 2o E& HISZHE A8 Al
DLZn 2t (time-resolved fluorescence anisotropy decay)2 O|2& Ol gt} RS ALSt
Figure 1. B2 (SLzn) ¥ 0IF (DLzn) 227 eize 835,185 fs 2| Of = i E Bl P &3k A2t (dephasing time) 1t 0.7 3 =2 =
gi?:iolilErt%li;ﬁtﬁle;yﬁ?x J| BIS &4 (initial anisotropy value, ry) 2t S 20 =24 C.
Lo MED S HIsYd SF Al (transient absorption 0.31 .. SLZn [°®
. P = o o lo.os =,
anisotropy measurement)S S0 ZnTPP2| Q-state= B- P 8 loos &
state 2CH gl BH& A9 A2+ (120 fs) 1t 025 o| &2 x 0.2 8 Loos &
Jl BIS2Y gt2 LQUCEH SLZn2| B3I AH 2 (%% ' G 3 roo2 .2
S, 000 F2 HSYY AHMEY)R ZnTPPRF []H ¢ 5 < <
MG, =2tE HISYE AZ AI2HQl 1.4 psel & FE 01 % ‘ ‘ : : 004
S E [, = IS Qstare 2 AN E 452 S g %0 4w 45? 5;’0( 5;50 600
Ol HIW= <5lMH, Forster-typell HIZ % (incoherent) ;:%
&P E%*"P’SOI el €U ASE Lol =L 0l é 004..° \"'—'“'“'Wr-——.—-—
9= 22| DLzns S20 829 ABEH S ¢ &0 2 7
&o=Z2 0|sot 3HH’§ 2 HIINEM EFHsLYUS © 03 . . . . . .
LIEIWCE Ol 20 =2t &+ HISYd 422 e D e
WHE A0l T 2SO B 02 S0/8 SAS LB S .« . 8 .
Ch.0IE 2102 2 M, DLZnE 2=E M XAENDF OIE R 024" 1 g s
SHO %Eol HBIE X 3t (delocalized) =l O U] 2240| & 5 =
MEHO] Z2lE 2401 Okl F e 2 AAIE /\FQ”BOE e 8 =
oI5t Z&tE = 2XHAIAE (coherent coupled single 014,% < ‘ ‘ ‘ ‘ )
guantum system)2 & O;%E 2= QICH. e \‘ 350 400 450 500 550 600
o'\
0.04-- N-m-ne-- Wavelength (nm) ...
. NN—a——— —
T T T T T T T
0 500 1000 1500 2000 2500

AL E HaE S8 F &L S NLHIE (frontier n-
molecular orbital structures) & 2t G J|&fEH (excited-state)2
&R Y& X0l XI& (electron density difference maps)= 22t
oot 28t SLZn1 DLZn S| AAIE éi_czﬂﬂ_i FIIE FEA
©Z LIEHWH =RACH DLZn At AIAEEHIO 22 & EE 1-3
Ho| EHEHZ = [, -3 U0l SIt=sst 2210 2ol & S

S35 3 (homoconjugation)2| SHItXI
.
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Excited-state Energy Relaxation Dynamics of a Subporphyrin

= I X (organic photovoltaic-OPV)HI A L0Li= LA &S
29 H3l NFO 5242 & Xi(photon)2| S50 F et LoLi=

o A0 2ol 2EXON KO EE
ol I Xl XtOI0fl SHEot= at2CH &2 IUKXIE JtKle 2RIt E
=5 H 2 WE LHREXE (internal conversion)t XIS WU X 2
BH (vibrational energy redistribution) &2 Soll (=22 HUH XK= &
EL0 FXeE Y E2 S AEH (lowest excited state) =2 H 6|
EICh Olefst =4

motll ol el JFXl 20l M= ACH BS

i< thE SACA L Ol X

=

=

Figure 1. B(methoxo)-
triphenylsubporphyrinato)b
oron(Ill)

& B &X (tandem solar cell) )t CtE EH MK (multilayer solar Sub-OMe |
cel)@ REE SEHGHHU HLe 22 &4 (singlet fission) 84 & g | _ Absorption |
Ol 2 GllOICt Ol2i8t SHUA R M3t BHHo 286t Oldle I 6 —S2emission [ 2
BEN SHOIMC UK & 284S HA™sot=0 e gys £ TRtemeen 1 3
HIAIE 240ICH 8 [ &
UBINOZ WE WEMES U2 2N TS UK HWEH § 5
(intramolecular vibrational energy redistribution)8 &4 22 QAIE = 'g c
ULCH =JI0= X E OHe 223 2& 2E(Franck-Condon 8 L
modes)0il M&EERAUCHE HIZ=3tH HEZ (anharmonic coupling)E <
S ot 0 E_}%*é* as =EE Ui E metd 3= 501 300 350 400 450 500 550 600 650
(perturbation theory)Oil JI=ctH & At 220U M =2 HIUA AEHS
AR, MEHQ A& & T (vibrational density of state)Jt Gl A2 2 =2 Wavelength (nm)
e M8 =55 2 &0 0l 2HUAM =2 &EiS oiWXl = Z‘,QE“’af 2 ST SAUAM BEE IRJH San EH &
B NS 2Eote A2 S0IE0NE SHEFQ 20IC o
T 8 2= ME ZIO|2l (subpporphyrins) X2 S AEINMS E&, &
-+ 2 AHEHS 20 =CH Q bandssE 4200 A 550 nm X 0l A 2 & &
-2 m— = Oh < 28 B bandsJt 35001 Al 410 nm X0l Al 2t & SICt 5 50001 Al
-+ > I 650 nm ALOIOfl Al S, Ol A BISHAE 22 JOI0fl oY Eles S#& ABEZQ|
4 Q' (3 ‘3" g, | ZEEC 0l AE EZOI2I0l T2 ZHjgl AIAE S B0 2 2XE I}
4 3’5 — o%;,, XD E0E WOIEK (141 MIHE JHXID| TR0 A= SAOICH &
-3 MK E0E Bt gle E0I22 SA0| IS4 & AHEHNAN =t
4 Moz LAZA=0 2 400 nmOlA E g2 22 20! 1240IC 3t
4 Al B =l(Kasha's rule)dil (12 =& &R (S)0ME &2 &Xt Ol =
4 IE (electronic relaxation)0| L LtJ| &2 (1R 2 J|2+ St 2 2 A
4 g 2 QA D 0l0 et A Ee SE WX EA0 AL 20l Hlst
0 RAIE 02 M2 20|Ch CHAl 2ol 228 UWe E/e Y E2 &
T ; = OILX =00 Y SICH R0 B8 M 32 AHEYA REE
T 48 | 400 nm OlA ZHEE HZ2 0IQXC A2 HS SO0IZR HA40ICH &
5 T "f"-ﬁg,,* BIMO2 HIEZ 0|2 I (nonradiative relaxation)2 0l L4 Xl 24 & = (the
" — | energy gap law)0il XIBHE 2=Ch S AEH AFOIS] O L4 X XHOIDF 28 &
T S| 2 Z23 2SS IHKIA S0 012 oIt LR MEto] £ A AGHH
T = 88 | =0 med aae
T Y| 2z nEx gs g2 3%
6 — =20 sag 2y S
Figure 3. N2 R I X2 HIHX &9 g = A =T 2 600/
S, &&9 A0 =% (decay rate)2 i< S MUK A& It g
s Sl et 22E s, 88 Soll =2 WU =91 € 4, ‘
2 PH Y2 E/Zo B HES M FFH0D FLFH AR o | o B (430 nm)
L8 8 2 QY S0 B2 A9IME =XY (fluorescence up- o J — Fit Curve
conversion technique)2 O0I25t04 12 40lA 20/<0] 2 280 8 200- + Q (540 nm)
fsO DI W2 e M IS 2ESIACH M=F Hiet 201 @ — Fit Curve
2 RN 2EE AE ZORIS, 2 A5 0/X0 208§ SN
X %S SS8 LHOIM 0l MUK M8t BES Mosts O £ %5 oo o5 10 15 20 25 30
Ol2X HIEg2 N3 528t AR0ICH &6 =x2HIE 018 .
HYUs s = 0o oI H2S HHES SEOI (§l0I0 Time (ps)

&

(AL

Z

Figure 4. Al2} 20 &2 A9 2
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Origin of Ultrafast Fluorescence Quenching of /7eso-
Arylaminosubporphyrins

30Hel IIE Nelz2 IR E =<

= ZOlgl (contracted porphyrin)2

JlEe &&= Ziulgl (expanded
|

porphyrin)0ll HIoi meso 2 Xl12| X| &t
Metel ASAZ0| SO X2k

SLa3
= p 5+ X

o EF0 WMet Hdd 2= H
H&EZ LIEHHCEH 0] & meso 9 X
Ol aryl-amino Z1&0| XI&tZH&l 2
ANAEUNA JIES S4E 2

o=l ZulE o
MN& LIEFLEX

OF O [+ 5%8} & AF

o

LS A _/ — o
oI, S= s AHAS A
Scheme 1. meso-aminosubporphyrins 1-3. §+% #tﬁéff &BP O|%% ol 8|'
UCh.
— 1 2 A2 0l W ote 28 38 2XAt= aryl-amino Z1&2| ¢l
Sub 0] 22t DMA (dimethyl-aniline)2t nitrobenzene2 2 =0, Ol
5 ’\ bz S0AM= 20He SJ0 42800 e X2 & 2X =82
& P SRACH 28, 3¢ EXt= 18 S X0l dioh 28 AL+ =04, 2N
g T S 80 HZ2 LdHEH SASXNXL AFHOIE0 A &
s ety |§ SE01 U2 ANOITH OIFOll HPE aryl-aminodt XI&HeEl 0F2
Y i su2 |3 A g2 2Xs2 24 75E S ¢ & MEUA TICT
g S8 12 (twisted intramolecular charge transfer)S 20I0{ &S Ho
g ' : ' ' E LXKl 2=Cle A7 2UE HIE2Z 2 ARE JASHRULH ]
E A o1 ZO| GRS L2 2X REE SE AHUNAHY PZH ©
/ Sub2 3IE 90t 22X W Mot 0Ols2 Mollotod E&01 I A &otle=
\ Suvs HS 2C XA A 010 BHT XE A2 Soff 206t
300 4l|]l] 5Il]l] GEID TIIJIJ 800 S& E}’ .
Wavelength (nm)
Figure 1. E S A S22 &2 48, 4
He MsOoZz e 2w, 38 2Xjo S
TICTE Moliotd &aot 0Ol &AEHA2 Hl = E § 00
Ab HOIE At 181 2 HI=E &2 2t § £
22 BUCL 1
d& =580l 01% 0IBH0A 30% Olae=2 |, . : \ ol e S
Sotet A2 TICT &4 Hollel 2 SHet & = * * Wavelength () o T gt o
UACH H=0l Je|AE FXE BIESZ & Bt ] 20000 { .
SAEHR SEAES 22X 2X A2 2, 3 — e
M 2A0AMS S8t TICT s 288 = g o . i
UCHL N2 CHE 22X A DX WSS UM 3 P o
EOITIACH, 77K 2 M2AES Hat 200 £ ™ 5 —
N LB SEABHMAMS REHES 20t5t 2 ‘ — -t
= Mot OISEEAS Yot Adst & 2X =+ il
22 3|25ts A2 OUIGIACH S= MEHUMA  eop— I —
Mot 2l &EH (charge separated state)2 & Wavelength (nm)
ﬂ% =elobl flot BEZ =S+ 283 o Figure 2. 2-3¥1 X2 FRAE 2 XE A8
UL
29, 3% EXte= 4 T2 OlUH0 K= 2E 90| AT HM MENH MHE = A S MEHS &4 ZAH0l
IHE 990 &4 SIQACH 0 2ol 18 EXs M2 AHE MH0HA 20 2xo AHEHS R StHAM A
M3l 28 = Z2UE B0 U201, 18 EX= g2 LA =2 40% 0|40 4Sdt= 6 L=l &2 =YAI2+
g 2k, ST Ot QU2 SBOHE AIEGH0 28, 38 22X SEAHQ 2XHFE MollotA 5 L= 0l
a0 F& =% AlIZtE 3= ofQL AelAE FXE HIEHOZ & HIH AU S= AEe X HitES Soll 23
3PS 1M 2L el 2A% HE F20A 222 =SS TICT 228 E% 0, 0100 S HHHUHAM2A MSE
HEHEH=E PAHSE $ttol= ol 0| AEi2tn & 4 10, 29 A8 ZBUsS e IS0
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Exciton Delocalization and Dynamics in Helical n-stacks of Self-assemhled
Pervlene Bisimides

- _— e - ASH S ZFH AMAE (Light Harvesting
stc,z Qcm s Qc System), MIZ2 (Plasma Membrane) S& XtJ|
28 &4 (Self-assembly Phenomena)= 0| Zat

Hzc2
O 1 FXE ddegl SAN O=2e =58

242 PE5ID YUCH WIZYHAC2 REE
s =SS S, FIEN HAD BE HASS L
Q O e B e R DI RHE HES ded Ho
e 2 ALEIH, 0] EAS MHROZ XHstD M
2.5 4 22 SHS = BN AAHO A0l &
Figure 1. C}&&F x| PBI 2 ALS. L MHAC =2 &0 AL
O 2X9 X L SH2 1S9 )| X8 Sato] Fss == D SAIO KD XA SHS 2R
Q3 Q002 B 010 2 ARMAE CHYB XD ZEBAS 20/= M2 HIA0I00IS (Perylene
Bisimide, 0I5} PBI) 2 0I5I0d, X0 X& X0 M2 AAEQ HSS MASI DA 6IUCH PBI 2Xs T
S PAGHs F OO LIZE@ X A0IS| WOl (Bay) ®IXI20 XISHAl H&0| Jhssi0, XISHe 72X L 240
2 22X AIAEO XH0| ISt 2402 224 UCH (Figure 1). = 9@5 XDl X8 HAS YOI = MCH 2
AOIA 22 ZE X (1), OIEH (2), 2K (3) X2 20/= PBI 2 0125/ 0152 X M2 L S&= 4
Bl S8t st 8RS 235HRACH
HOIN RO TAZ Eo 2N 22 NI XME S= A a)
= OAIE AEHE 012N S, HAIES 2 A| AR DXEZ [fe}
HISHAIEH 2O ®MOIURS CI2H AN S0 =, 2H 2X9| P8I
S OIS AL CHERF AEHQHE T2 CIYs S= AE A =
I, Ol 01218 Xl TS SAS LAFE =08 B0 o
Cf. 2 0IPE S5 A 2 X9 pPBI NIIZYME 02D B
2o Sxg 2=} 1) 300 DX HZ MA AS, 2) HZ 2
U NBAM HSHA ABNAN 22 HISSS 22D 01S2 <
A AIZE (~ 40 ps), 3) HEAE S4 AU 2EIE HO| B
A DM OE A5, 0|28t EHS2 OIS H AEHC PBI 9 HEX
OF BIESC|, OOIN RS 08 AAS OISH Y 2B X
PBI O A AEHOIAM S B4 2L 2 AlE= 218 X010t UL Tin
S 20I0H &, BA BTN 2EEN RE £ 0| ZRHSS gy, ime (ns)
SH0| S= NE0AE IEHOZ 2EECH= BOID, Ol 2
TEO ORI XM UMl HAIE EAF BHA L SIS 0|E 0.201 PBI1 (MC) 5> 1 ns
M= DS EMETE AlMSl WS0IL, 8 0l218 25
2 28 PR ME CHEHHl (Excited Multimer) 2 0l 2CH=s AFAIS & 04151
FE& = Ul of ==, 0l= JIEA el Eeldl S& S g PBI 2 (MCH, 102 M) t, = 22 ps
Ol &t Al (Excited Dimer; Excimer) 0Ol22 HolAE M22 Zoict. Q@ " o
ZIINOZ PBI1 It 4 2 0I85H0 012X KX 2 28 T 4l P T (MCH, 107 M) 5, ~51.3 pe (54
SIAO0, OIWIS PBI 4 = LRAI AFSR Q15101 Oh BE 2aiAl T KM >1m o %)
2t=2 22 ZXAAOICH Ol Ol=2 A+ A A8 M= PBI 4 _J =gloll 0.00| PBI1(MCH, 10°M) 1, =42.7 ps (66%)
Met RBAE M0l A WY QE49 X0|2 =d, ol : 10N (34%)
Sl CHEt M AEHR22 S= A ol X _%OIBOH %'mu: ol Al 0 100 200 300 400 500
S A EMNO NRIE =HE £ UUCH Time (ps)
Figure 2. PBI 1 2 &2 HIS&4 4Y (@) U &
2 MEH HISES AL (b) 24,
M*
\
— | —_—
excitation : structural :
‘ relaxation
Scheme 1.
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Excitonic Goupling in Linear and Trefoil Trimer Perylenediimide Molecules
Prohed hy Single-molecule Spectroscony

~ I{ 2/ 2Ol 01 0HOI = (perylenediimide, PDI, Figure 1)= =2
PPy SZeS Sofl M S0l € M 0l SN 28 QHIE
T ?ﬁfk- ZE0ILL OIZS3T HEZ N 22 BN 4SHEE S0t
he e e yo o REEe 2Z8d S48 2F6I0 HEgs HaSX
ﬁggiwgbm ok A OICH &XMZ 0 H7E Soll PDI S7ZE XS Z2XS
s AT AT SASY e adieve 05% HEELY, AAN MY SO SasS 2EE Hh UL OIH AR
A% SRS B A SO N\%f HMdE H2 990 2Z6te M2 U2 820 =2 H2X
LA T o zmatn =4S 2as)) A8 MOAL E0IZ KB
Figure 1. IH @l CHOIOIOIOIS (perylenediimide) &t8tAIol M& D sy = S0l 88, 4O =Z 0|FHA HE CHOI0I0H0IE &
=NTE M 2Ae g€ sS4 AFoAUL
O 22Xt SRZE§$e=z AZN UMt =
O, 24 | 29 2t 220 Tetd X2 HEE @ ®)
Ol ZctXld, X2t AHSE0 S5 S20ILL €& -
AHEH0 M X2 HUX SRS 2EECH SH2EX 2
O AIZIOI (12 BZ 019 ABEZO| BISIE SAlO £
ZEGHH Ml S 24 RHOZ 0IR0E AEMUM <
7<—DrljJO| 6|—L|-}A| A= [[HD|-[:|— ilﬂlgg0| O|%6|—E jél 0 100 200 550 600 650 O 1&0‘7260‘3'00 400 550 800 850
E% jl%él‘ﬂ[ﬂ' Figure 2 0‘||A‘| EO|E EJi-I %‘ 91%%' o Time (s) Wavelength (nm) Time (s) Wavelength (nm)
0l 2 E2Xts SEHUA OIEH, LMz 25 A&
HEY B3 Z0| 219M (a), BHHZ HEZ0| B2 2 =
T= SZAHEY B0 HO SlACHd). (D) ()=
MEXUAM OIEXM, E2 OIFMUHAN SHLHZ S =
W= &2t HHE I = B2 Jlgl = st B AAIES O oo a0 0 s &0 650 0 100200 300 400 500 550 600 680
jaj%% DEIO|D|' jc)}_)tél'f 319;, PDI 7erjJO| _Jnk_DE:ia'E Time (s) Wavelength (nm) Time (s) Wavelength (nm)
=ML ED|O 22 292 20|00 [2HA 019 22 Figure 2. CHE X} (18 THRIel ABIHOl &2 QAT AIZH THE EZADI
= OIS S AT SAN LOLIE BB ABER B3
40l 20 = ALK
@ Ne. D PIEB ADIY 9B AmSRol uaE oS T4 5
3 s ’ K2 Heldt DM, 01534 LUEI 22 20
< . = dE AR HEY MIIDF A4HE ASHEC O 2
[ - @z e BEE B0l= A0S TATHALE
E OSez2 HEX CEHA 0I01E 2ES So S &
= @80 0l 22X 0IBZ2X RUE HEIE BEBIAL. X
T 0l S48 SEX 00X E Soi 2Nl 0IS=1 2
Time &) HES Y2 2 == AL, 012 EUZ Xt 220 ol
Figure 3. €= X 18 HEBICHOI0/0I0ICE aretdl = X2l (@) #aadixo, Al O S22 s0N A=XE & =+ ACH MM Figure
(b) BZAZ0 M2 CIEIA 0I0IX B39 () 2X 28f #H5h 30MA S AEM 22Xt M SHEHCl &E0l &Xlots A
@) ) OZ 0l 2XIt M8 o2 EMECHs 20| SHa{ ML E5t
nwyvsoc) lzgure 40N 2= M8 &8 S = X= EX0 A
3 : =2 NIIol Tet & JtX ZA22 001X ot B 3tot AL
= -@‘(225‘,‘70‘,) HEL MO 2 B2 (a), =Xt= &M, OIZHMOUIA M
5 ) SH HEE 0IS=A LHE T@et 0101X12 gkl Xt
& u . S clZ B O, BHRH0 HSE MDDt 2fet 2R = (d) 4 e
o ol Al el OlS=X 2HEI T2ME EHoH 2t
Time (5 2ol gets 2 = AL OINE HELZ 22 #XE R
S il Wt ® _ ol & = A2 OIEXQ A4GE HEH 2X2AE0
.-.<) : 1205 S LIEIES 2 4 UL SHEXo 82 ABE ]
) S St . » CIEAA 0I0IE A4S S6t0 PDI S MG 2X0A
5 -_-:.@“45{900) T 724 2R 2o 2& ez 2= A2 0 o
g E ZXS HEE NJIE 22 & = UAULL 0l L=
@ -@mwm x +FEQ AECZ= 2E E S+ SAE WE0INH, 2&8X
5160 200 300 430 500 S 22X ==0A £E6tD 240t &I/&28 Dl
Time (9 ol A HE M2 =4ggoez A8E == Us
i [=3=2) AtAHA S {2 C AFSHT 8 o H = — =
Eﬁ%féiﬁgoﬁﬁg 3;:7'2(3)‘|%‘|D{|0l5_§}37§ Shusms, | JSES HAGAC
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Structure-Property Relationship of Perylenehismide (PBI) Macrocycles
Prohed hy Atomic Force Microscopy and Single-Molecule Fluorescence

3]

2 E ANARE EHSUHUXE
& UXE WE A2 Lol S
AMIl= HALIEE MO YU
OloHsl) 2Yst= A0l &
S H2CE 0128 BUHAN 28 &
MO OHENHE AAH S L-B2
rvesting) Al AEI S| REX S AL
OlZ ZEH AlAEIS DEHZ
2 d0 XY AL 2 HARH2 22 8
Ol =2 PBI XM= 2 JI222 6t OtME
gl (Acetylene)ll A& 122 E4E PBI *E
= S (CNs: C3,C4,C5, 112l C6)2 Ol Xl
A AN 0IEQ 2E0 HE & 22 S
A2 AHE)| 2ol X S01E (AFM) I =2
L : At 228 (Single-Molecule Spectroscopy) ™
0183 CNs2l 0/0IXI. = A8l

2 p

o S 1o don

(o)

=2 T o

a0/~ 3 Figure 12 highly ordered pyrolytic graphite (HOPG) E9 0| e XJ| TS S El
&0 Sstep O CNs2l O|0IXIZ A, AFOIZRIJF HELZ 0| 010IXIJL HX = HE SHISHACH
0 012 2o 20t ZDtEt0fl et 2 X FIS20| EIHat0 RER QI 0|2 A0
e e m wmem EASHCHE 242 HEILRACH Ol AFM OIDIXIE S5 22 XX SHS HEC
1500 ol 2SS UEX 228 (s 285610 Figure 2= CNs2| Al2H0ll 12 S 2 A
1000 4-step JIZ0I2 M A0 = A ZE A (Stepwise Photobleaching)S 2 CICtH 01212 PBI
£ s SHAHCHOIO] A RR0| RAS| 260 UM B=56t= 242 20I6tH, 0l24 8

S N s e o w SA2 YAE YRAN S22 EFABERC ME D9 OFF B LXIBHC
5 o0 - Figure 32| (f)= CNs2 SHL2 XSO SHZAHAIZH 5IAEZO0ICH CNO At
iggwmmmwjp O| XD EOte 4= B HZAUAI0 SHED (7.0,66, 6.4, 12/ 6.5 ns), Ol
500 SIAE O BHX| = (Full Width Half Maximum: FWHM)O0| 1.48+0.06, 1.53+0.08,
o LTk | 1 6240.07, 211 2.92+0.19 ns2 0l A ZJtot=s 1S =0I6HCH AFOI XD}
00 — AN B8O PXE KNG 2B 2EHC KL0| 46 =0, A2 o
2000 E-step o SIS0l A3HE 0] HIZAF 0l B2 (Non-Radiative Channel)2 Xl = Dt& 0|
me P ZOI5A Sl Of EZAZAIZH0l ZOHEl 240/2t A4S0t Dfs FISao A2
ol s e =mstD O RESO0l ROHHA, 22 CO0A IR He BHIIE (FWHM)

Figure 2 CNs;m;gS)ﬂ*HIJI*OI QJ /‘%—IQDE:‘EP% gg %O|a|> 6H&Ell:|’

e s e . CN AIAHSO| 0-0UX M2 SS4S UG
N Pt ] | fla 01 BEE SAH =FY (Coincidence
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Size-dependent Photophysical Properties of Macrocyclic Oligothiophenes
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Structure-dependent Electronic Natures of Star-shaped Oligothiophenes
Prohed by Ensemble and Single-molecule Spectroscony
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Amphiphilic Ti0,

Superior Photoelectrodes for Solid-state Dye-sensitized Solar Gells Using
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Dye-Sensitized Solar Gells Combining Thin Amorphous Zinc Stannate
[lnzsml,,l Nanofibers Network and Organic Dyes
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2 2 HAF=2 LHE (2011. 10 ~ 2012. 09)

1. Masatoshi Ishida, Sun Woo Park, Daesub Hwang, Young
Bean Koo, Jonathan L. Sessler, Dong Young Kim, Dongho
Kim

“Donor-Substituted g-Functionalized Porphyrin Dyes on
Hierarchically-Structured Mesoporous TiO, Spheres.
Highly Efficient Dye-Sensitized Solar Cells”

J. Phys. Chem. C, 2011, 115(39), 19343-19354.

2. Masatoshi Ishida, Jae-Yoon Shin, Jong Min Lim, Byung
Sun Lee, Min-Chul Yoon, Taro Koide, Jonathan L. Sessler,
Atsuhiro Osuka, Dongho Kim

“Neutral Radical and Singlet Biradical Forms of meso-
Free, Keto, and Diketo Hexaphyrins (1.1.1.1.1.1): Effects
on Aromaticity and Photo physical Properties”

J. Am. Chem. Soc., 2011, 133(39), 15533-15544.

3. Shunichi Fukuzumi, Kei Ohkubo, Yuki Kawashima,
Dong Sub Kim, Jung Su Park, Atanu Jana, Vincent M.
Lynch, Dongho Kim, Jonathan L. Sessler

“Ion-Controlled On-Off Switch of Electron Transfer
from Tetrathiafulvalene Calix[4]pyrroles to Li+@C60”
J. Am. Chem. Soc., 2011, 133(40), 15938-15941.

4. Vladimir V. Roznyatovskiy, Jong Min Lim, Vincent M.
Lynch, Byung Sun Lee, Dongho Kim, Jonathan L. Sessler
“m-Extension in Expanded Porphyrins:
Cyclo[4]naphthobipyrrole”

Org. Lett., 2011, 13(20), 5620-5623.

5. Young Mo Sung, Jong Min Lim, Zhaoli Xue, Zhen Shen,
Dongho Kim

“Comparative  Photophysical Properties  between
Bicyclo[2.2.2]octadiene (BCOD)- and Benzo-Fused Free-
Base Triphyrins (2.1.1)”

Chem. Commun., 2011, 47(47), 12616-12618.

6. Min-Chul Yoon, Pyosang Kim, Hyejin Yoo, Soji Shimizu,
Taro Koide, Sumito Tokuji, Shohei Saito, Atsuhiro Osuka,
Dongho Kim

“Solvent- and Temperature-Dependent Conformational
Changes between Huckel Anti aromatic and Mdbius
Aromatic Species in meso-Trifluoromethyl-Substituted
[28]Hexaphyrins”

J. Phys. Chem. B, 2011, 115(50), 14928-14937.

7. Takayuki Tanaka, Byung Sun Lee, Naoki Aratani, Min-
Chul Yoon, Dongho Kim, Atsuhiro Osuka

“Synthesis and Properties of Hybrid Porphyrin Tapes”
Chem. Eur. J., 2011, 17(51), 14400-14412.
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8. Seong-Jun Yoon, Jong H. Kim, Kil Suk Kim, Jong Won
Chung, Beno® Heinrich, Fabrice Mathevet, Pyosang Kim,
Bertrand Donnio, André-Jean Attias, Dongho Kim, Soo
Young Park

“Mesomorphic  Organization and Thermochromic
Luminescence of Dicyanodistyrylbenzene-8Based
Phasmidic Molecular Disks: Uniaxially Aligned
Hexagonal Columnar Liquid Crystals at Room
Temperature with Enhanced Fluorescence Emission and
Semiconductivity”

Adv. Funct. Mater., 2012, 22(1), 61-69.

9. Ji-Eun Lee, Jaesung Yang, Dongho Kim
“Single-Molecule Fluorescence Dynamics of Butadiyne-
Linked Porphyrin Dimer: Effect of Conformational
Flexibility in Host Polymers”

Faraday Discuss., 2012, 155(1), 277-288.

10. Hyejin Yoo, Hee Won Bahng, Michael R. Wasielewski,
Dongho Kim

“Polymer Matrix Dependence of Conformational
Dynamics within a =-Stacked Perylenediimide Dimer
and Trimer Revealed by Single Molecule Fluorescence
Spectroscopy”

Phys. Chem. Chem. Phys., 2012, 14(6), 2001-2007.

11. Hee Won Bahng, Min-Chul Yoon, Ji-Eun Lee, Yuichi
Murase, Tomoki Yoneda, Hiroshi Shinokubo, Atsuhiro
Osuka, Dongho Kim

“Ensemble and Single-Molecule Spectroscopic Study on
Excitation Energy Transfer Processes in 1,3-Phenylene-
Linked Perylenebisimide Oligomers”

J. Phys. Chem. B, 2012, 116(4), 1244-1255.

12. Zhan Zhang, Jong Min Lim, Masatoshi Ishida, Vladimir
V. Roznyatovskiy, Vincent M. Lynch, Han-Yuan Gong,
Xiaoping Yang, Dongho Kim, Jonathan L. Sessler
“Cyclo[m]pyridine[n]pyrroles: Hybrid Macrocycles
That Display Expanded a-Conjugation  upon
Protonation”

J. Am. Chem. Soc., 2012, 134(9), 4076-4079.

13. Hee Won Bahng, Pyosang Kim, Young Mo Sung,
Chihiro Maeda, Atsuhiro Osuka, Dongho Kim

“Molecular Engineering and Solvent Dependence of
Excitation Energy Hopping in  Self-Assembled
Porphyrin Boxes”

Chem. Commun., 2012, 48(35), 4181-4183.

14. Shun Sugawara, Yusuke Hirata, Satoshi Kojima,
Yohsuke Yamamoto, Eigo Miyazaki, Kazuo Takimiya,
Shiro Matsukawa, Daisuke Hashizume, John Mack, Nagao
Kobayashi, Zhen Fu, Karl M. Kadish, Young Mo Sung, Kil
Suk Kim, Dongho Kim

“Synthesis, Characterization, and  Spectroscopic
Analysis of Antiaromatic Benzofused Metalloporphyrins”
Chem. Eur. J., 2012, 18(12), 3566-3581.

15. Thanh-Tuan Bui, Adriana lordache, Zhongrui Chen,
Vladimir V. Roznyatovskiy, Eric Saint-Aman, Jong Min
Lim, Byung Sun Lee, Sudip Ghosh, Jean-Claude Moutet,
Jonathan L. Sessler, Dongho Kim, Christophe Bucher
“Electrochemical Synthesis of a Thiophene-Containing
Cyclo[9]pyrrole”

Chem. Eur. J., 2012, 18(19), 5853-5859.

16. Eui-Jong Kim, Pyosang Kim, Chi-Hwa Lee, Jooyoung
Sung, Hongsik Yoon, Dongho Kim, Woo-Dong Jang
“Synthesis of Stable Monoporphyrinate Lanthanide(l11)
Complexes without Ancillary Ligand”

Chem. Commun., 2012, 48(45), 5611-5613.

17. Horim Lee, Daesub Hwang, Seong Mu Jo, Dongho Kim,
Yongsok Seo, Dong Young Kim

“Low-Temperature Fabrication of TiO2 Electrodes for
Flexible Dye-Sensitized Solar Cells Using an
Electrospray Process”

ACS Appl. Mater. Interfaces, 2012, 4(6), 3308-3315.

18. Tomoki Yoneda, Hirotaka Mori, Byung Sun Lee, Min-
Chul Yoon, Dongho Kim, Atsuhiro Osuka

“A Non-Fused Mono-Meso-Free Pentaphyrin and Its
Rhodium(l) Complex”

Chem. Commun., 2012, 48(54), 6785-6787.

19. Jaesung Yang, Min-Chul Yoon, Hyejin Yoo, Pyosang
Kim, Dongho Kim

“Excitation Energy Transfer in Multiporphyrin Arrays
with Cyclic Architectures: Towards Artificial Light-
Harvesting Antenna Complexes”

Chem. Soc. Rev., 2012, 41(14), 4808-4826.

20. Jaesung Yang, Dongho Kim

“Excitation Energy Migration Processes in Various
Multi-Porphyrin Assemblies”

Phil. Trans. R. Soc. A 2012, 370(1972), 3802-3818.

21. Wangdong Zeng, Byung Sun Lee, Young Mo Sung,
Kuo-Wei Huang, Yuan Li, Dongho Kim, Jishan Wu
“Tetrakis(4-tert-butylphenyl) substituted and fused
quinoidal porphyrins”

Chem. Commun., 2012, 48(62), 7684-7686.

22. Hirotaka Mori, Takayuki Tanaka, Naoki Aratani,
Byung Sun Lee, Pyosang Kim, Dongho Kim, Atsuhiro
Osuka

“An Electron-Deficient Porphyrin Tape ”

Chem. Asian J., 2012, 7(8), 1811-1816.

23. Felix Schlosser, Jooyoung Sung, Pyosang Kim, Dongho
Kim, Frank Wirthner

“Excitation Energy Migration in Covalently Linked
Perylene Bisimide Macrocycles”

Chem. Sci., 2012, 3(9), 2778-2785.
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24. Jung Su Park, Christopher Bejger, Karina R. Larsen,
Kent A. Nielsen, Atanu Jana, Vincent M.

Lynch, Jan O. Jeppesen, Dongho Kim, Jonathan L. Sessler
“Synthesis and Recognition Properties of Higher Order
Tetrathiafulvalene (TTF) Calix[n]pyrroles (n = 4-6)”
Chem. Sci., 2012, 3(9), 2685-2689.

25. Young Mo Sung, Ewa Pacholska-Dudziak, Lechostaw
Latos-Grazynski, Dongho Kim

“The Role of Nitrogen Bridges Perturbing the
Photophysical Properties in the Porphyrin Framework”
Chem. Commun., 2012, 48(69), 8643-8645.

26. Koji Naoda, Hirotaka Mori, Naoki Aratani, Byung Sun
Lee, Dongho Kim, Atsuhiro Osuka

“Hexaphyrin Fused to Two Anthracenes”

Angew. Chem. Int. Ed, 2012, 51(39), 9856-9859.

27. Zebing Zeng, Young Mo Sung, Nina Bao, Davin Tan,
Richmond Lee, José L. Zafra, Byung Sun Lee, Masatoshi
Ishida,Jun Ding, Juan T. Lopez Navarrete, Yuan Li,
Wangdong Zeng, Dongho Kim, Kuo-Wei Huang, Richard
D. Webster, Juan Casado, Jishan Wu

“Stable  Tetrabenzo-Chichibabin’s  Hydrocarbons:
Tunable Ground State and Unusual Transition between
Their Closed-Shell and Open-Shell Resonance Forms”

J. Am. Chem. Soc., 2012, 134(35), 14513-14525.

28. Yuan Li, Wee-Kuan Heng, Byung Sun Lee, Naoki
Avratani, Jose L. Zafra, Nina Bao, Richmond Lee, Young
Mo Sung, Zhe Sun, Kuo-Wei Huang, Richard D. Webster,
Juan T. Lopez Navarrete, Dongho Kim, Atsuhiro Osuka,
Juan Casado, Jun Ding, Jishan Wu

“Kinetically Blocked Stable Heptazethrene and
Octazethrene: Closed-Shell or Open-Shell in the Ground
State”

J. Am. Chem. Soc., 2012, 134(36), 14913-14922.

29. Yusuke Mitsushige, Shigeru Yamaguchi, Byung Sun
Lee, Young Mo Sung, Susanne Kuhri, Christoph A. Schierl,
Dirk M. Guldi, Dongho Kim, Yutaka Matsuo

“Synthesis of Thieno-Bridged Porphyrins: Changing
Antiaromatic Contribution by Direction of the
Thiophene Ring”

J. Am. Chem. Soc., 2012, In press.

30. Masatoshi Ishida, Jong Min Lim, Byung Sun Lee,
Fumito Tani, Jonathan L, Sessler, Dongho Kim
“Photophysical Analyses of 1,10-Phenanthroline-
Embedded Porphyrin  Analogues and  Their
Magnesium(l1) Complexes”

Chem. Eur. J., 2012, In press.

31. Hyejin Yoo, Shu Furumaki, Jaesung Yang, Ji-Eun Lee,
Heejae Chung, Tatsuya Oba, Hiroyuki Kobayashi, Boris
Rybtchinski, Thea Wilson, Michael Wasielewski, Martin
Vacha, Dongho Kim

“Excitonic Coupling in Linear and Trefoil Trimer
Perylenediimide Molecules Probed by Single-Molecule
Spectroscopy”

J. Phys. Chem. B, 2012, Accepted.

32. Masatoshi Ishida, Soo-Jin Kim, Christian Preihs, Kei
Ohkubo, Jong Min Lim, Byung Sun Lee, Jung Su Park,
Vincent M. Lynch, Vladimir V. Roznyatovskiy, Tridib
Sarma, Pradeepta K. Panda, Chang-Hee Lee, Shunichi
Fukuzumi, Dongho Kim, Jonathan L Sessler
“Protonation-coupled Redox Reactions in Planar
Antiaromatic meso-Pentafluorophenyl-substituted o-
Phenylene Bridged Annulated Rosarins”

Nature Chemistry, 2012, Accepted.

33. Atanu Jana, Masatoshi Ishida, Kyuju Kwak, Young Mo
Sung, Dong Sub Kim, Vincent M. Lynch, Dongil Lee,
Dongho Kim, Jonathan L. Sessler

“Comparative Electrochemical and Photophysical
Studies of Tetrathiafulvalene Annulated Porphyrins and
their Znll-Complexes: The Effect of Metallation and
Structural Variation”

Chem. Eur. J., 2012, Accepted.

34. Won-Young Cha, Jong Min Lim, Min-Chul Yoon,
Young Mo Sung, Byung Sun Lee, Sho Katsumata, Masaaki
Suzuki, Hirotaka Mori, Yoshiya lkawa, Hiroyuki Furuta,
Atsuhiro Osuka, Dongho Kim

“Deprotonation-Induced Aromaticity Enhancement and
New Conjugated Networks in meso-
Hexakis(pentafluorophenyl)[26]Hexaphyrin”

Chem. Eur. J., 2012, Accepted.

St
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=35/9 JHEl (2011. 09 ~ 2012. 09)

2011.10.28-2011.10.31
Korea-Japan Symposium on Frontier Photoscience
(FJFP-2011), Konkuk Univ., Seoul, Korea.

2011.11.27-2011.11. 29
Yonsei International Symposium on  Nano-Bio
Molecular Assembly, Yonsei Univ., Seoul, Korea.

2012.02.12-2012.02. 15
7th Asian Conference on Ultrafast
Haeundae Grand Hotel, Busan, Korea.

Phenomena,

2012.05. 17 -2012. 05. 19
Advanced Lasers and Their Applications Seogwipo Kal
Hotel, Jeju, Korea.
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2012.07.01-2012.07. 06
7th International Conference on Porphyrins and

Phthalocyanines (ICPP7), International Convention Center,

Jeju, Korea.

22U 2 &=38lo YWH (2011. 09 ~ 2012. 09)
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Dongho Kim “The Role of Electronic Couplings in
Photophysical Properties of Various Molecular Assemblies”
Faraday Discussion 155: Artificial Photosynthesis,
September 05-07, 2011, University of Edinburgh, Scotland,
UK.

Dongho Kim “Excitation Energy Transfer Processes in
Various Porphyrin Molecular Assemblies”, Post Faraday
Meeting, Artificial Photosynthesis, September 08-09, 2011,
University of Edinburgh, Scotland, UK.

Dongho Kim “M@gbius Aromatic Expanded Porphyrins”,
The 15t Korea-Japan Seminar on Organic Chemistry,
September 30-October 03, 2011, Gyeongju KyoYuk
MunHwa HoeKwan, Gyeongju, Korea.

Dongho Kim “Structure-Property Relationship of Covalent
Perylene Bisimide Macrocycles: Self-Assembly on Surfaces
and Photophysical Properties”, Korea-Japan Symposium
on Frontier Photoscience (FJFP-2011), October 28-31,
2011, Konkuk Univ., Seoul, Korea.

Dongho Kim “Structure-Property Relationship of Covalent
Perylene Bisimide Macrocycles: Self-Assembly on Surfaces
and Photophysical Properties”, The 3rd Taiwan-Korea
Bilateral Symposium on Materials Chemistry, November
04-08, 2011, National Dong Hwa Univ., Hualien, Taiwan.

Dongho Kim “Excitation Energy Migration Processes in
Various Molecular Assemblies”, Artificial Photosynthesis:
CO, Storage and Conversion for Sustainable Fuels:
KAIST EEWS Workshop 2011, November 09, 2011,
KAIST, Daejeon, Korea.

Dongho Kim “M@obius Aromatic Expanded Porphyrins”,
The 6% International Conference on Cutting-edge
Organic Chemistry in Asia and The 2" New Phase
International Conference on Cutting-edge Organic
Chemistry in Asia (ICCEOCA-6/NICCEQOCA-2),
December 11-15, 2011, The Chinese University of Hong
Kong, Shatin, New Territories, Hong Kong.

Dongho Kim “Excited-state Dynamics of Various PBI
Molecular Assemblies Probed by Ensemble and Single
Molecule Spectroscopy”, XX1Vth IUPAC Symposium on
Photochemistry, July 15-20, 2012, Coimbra Univ.,
Coimbra, Portugal.

Dongho Kim “The Role of Electronic Coupling in Various
Porphyrin Arrays Probed by Raman and Single Molecule
Fluorescence Spectroscopy”. 23d International
Conference on Raman Spectroscopy (ICORS), August
12-17, 2012, Indian Institute of Science, Bangalore, India.

el =3 2d

Min-Chul Yoon ‘“Nonlinear Optical Properties in
Expanded Porphyrin Systems : The Role of Molecular
Aromaticity”, Annual Review Meeting for
Multidisciplinary University Research Initiative (MURI),
October 27, 2011, Georgia Institute of Technology, Atlanta,
GA, USA.

Dongho Kim “The Role of Electronic Couplings in
Photophysical Properties of Various Molecular Assemblies”,
Molecular Spectroscopy Laboratory, January 31-
February 04, 2012, RIKEN, Wako, Japan.
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Science, May 23, 2012, & <
Gwangju, Korea.

Jorquin

Young Mo Sung “Comparative Photophysical Properties
between Bicyclo[2.2.2]octadiene (BCOD)- and Benzo-
Fused Free-Base Triphyrins (2.1.1)”, Yonsei International
Symposium on  Nano-Bio Molecular  Assembly,
November 27-29, 2011, Yonsei Univ., Seoul, Korea.

Won Young Cha “Enhanced Aromaticity of Meso-
Hexakis(fluorophenyl)[26]hexaphyrin by Deprotonation”,
Yonsei International Symposium on  Nano-Bio
Molecular Assembly, November 27-29, 2011, Yonsei
Univ., Seoul, Korea.

Pyosang Kim “Investigation on Ultrafast Photophysical
Phenomena in Subporphyrins Bearing B-C Bond”, Yonsei
International Symposium on Nano-Bio Molecular
Assembly, November 27-29, 2011, Yonsei Univ., Seoul,
Korea.
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Jong Min Lim “Photophysical Properties of Carbazole-
Containing Porphyrinoids System”, Yonsei International
Symposium on Nano-Bio Molecular  Assembly,
November 27-29, 2011, Yonsei Univ., Seoul, Korea.

Byung Sun Lee “TPA Properies of Hybrid Porphyrin
Tapes”, Yonsei International Symposium on Nano-Bio
Molecular Assembly, November 27-29, 2011, Yonsei
Univ., Seoul, Korea.

Min-Chul Yoon “Photophysical Characterization of
Relationship among Aromaticity, Electronic Structure, and
Energy Relaxation Dynamics in Topology-controlled
Hexaphyrins”, 7th Asian Conference on Ultrafast
Phenomena, February 12-15, 2012, Haeundae Grand Hotel,
Busan, Korea.

Min-Chul Yoon “Reversal of Antiaromaticity in the
Excited State of Expanded Porphyrins”, 7th International
Conference on Porphyrins and Phthalocyanines (ICPP7),
July 1-6, 2012, Korea.

[EAH ZH]
Hyejin Yoo “Polymer Matrix Dependence of
Conformational Dynamics within n-Stacked

Perylenediimide Dimer and Trimer as Revealed by Single-
Molecule Fluorescence Spectroscopy”, 12th Conference
on Methods and Applications of Fluorescence (MAF 12),
September 11-14, 2011, University of Strashourg,
Strasbourg, France.

Ji-Eun Lee “Single-Molecule Fluorescence Dynamics of
Perylenediimides Cyclic Arrays”, 12th Conference on
Methods and Applications of Fluorescence (MAF 12),
September 11-14, 2011, University of Strasbourg,
Strasbourg, France.

Young Mo Sung “Comparative Photophysical Properties
between Bicyclo[2.2.2]octadiene (BCOD)- and Benzo-
fused Free-base Triphyrins (2.1.1)”, 7th Asian Conference
on Ultrafast Phenomena, February 12-15, 2012, Haeundae
Grand Hotel, Busan, Korea.

Won Young Cha “Deprotonation-Induced Aromaticity
Enhancement in meso-Hexakis(pentafluorophenyl)
[26]Hexaphyrin(1.1.1.1.1.1)”, 7th Asian Conference on
Ultrafast Phenomena, February 12-15, 2012, Haeundae
Grand Hotel, Busan, Korea.

Jong Min Lim “Photophysical Properties of Self-assembled
n-n Stacks: The Dynamics and Localization of Exciton in
Helical Aggregates of Perylene Bisimide”, 7th Asian
Conference on Ultrafast Phenomena, February 12-15,
2012, Haeundae Grand Hotel, Busan, Korea.

Pyosang Kim “The Relationship between Exciton
Delocalization and Excited-State Conformational Dynamics
in Linear and Cyclic n-Conjugated Oligothiophenes”, 7th
Asian Conference on Ultrafast Phenomena, February 12-
15, 2012, Haeundae Grand Hotel, Busan, Korea.

Pyosang Kim “Ultrafast Intramolecular Energy Relaxation
Dynamics of Benzoporphyrins: Influence of Fused Benzo
Rings on Singlet Excited States”, 7th International
Conference on Porphyrins and Phthalocyanines (ICPP7),
July 01-06, 2012, International Convention Center, Jeju,
Korea.

Young Mo Sung “Comparative Photophysical Properties
between Bicyclo[2.2.2]octadiene (BCOD)- and Benzo-
fused Free-base Triphyrins (2.1.1)”, 7th International
Conference on Porphyrins and Phthalocyanines (ICPP7),
July 1-6, 2012, International Convention Center, Jeju,
Korea.

Young Mo Sung “The Roles of the Nitrogens Perturbing
the Photophysical Properties in Porphyrin System”, 7th
International  Conference on  Porphyrins  and
Phthalocyanines (ICPP7), July 1-6, 2012, International
Convention Center, Jeju, Korea.

Min-Chul Yoon “Environment-sensitive Conformational
Equilibrium Dynamics between Hickel Antiaromatic and
Mabius Aromatic Species in meso-Alkyl [28]Hexaphyrins”,
7th International Conference on Porphyrins and
Phthalocyanines (ICPP7), July 1-6, 2012, International
Convention Center, Jeju, Korea.

Min-Chul Yoon “Ground- and Excited-state Aromaticity in
Planar trans-Vinylene Bridged [26]- and [28]Hexaphyrins”,
7th International Conference on Porphyrins and
Phthalocyanines (ICPP7), July 1-6, 2012, International
Convention Center, Jeju, Korea.

Jong Min Lim “Cyclo[m]pyridine[n]pyrroles: Hybrid
Macrocycles That Display Expanded p-Conjugation upon
Protonation”,  7th  International Conference on
Porphyrins and Phthalocyanines (ICPP7), July 1-6, 2012,
International Convention Center, Jeju, Korea.

Won Young Cha “Deprotonation-induced Aromaticity
Enhancement in meso-Hexakis(pentafluorophenyl)
[26]Hexaphyrin(1.1.1.1.1.1)”, 7th International
Conference on Porphyrins and Phthalocyanines (ICPP7),
July 1-6, 2012, International Convention Center, Jeju,
Korea.

Sangsu Lee ‘“Ultrafast Exciton Coupling Dynamics in
Zn(II') Porphyrin Dimers”, XXIV ITUPAC Symposium on
Photochemistry, July 15-20, 2012, Coimbra Univ.,
Coimbra, Portugal.
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Kyu Hyung Park “Spectroscopic Study of Size-dependent
Ring-symmetry  Manifestation on  Acetylene-bridged
Macrocyclic Oligothiophenes”, XXIV IUPAC Symposium
on Photochemistry, July 15-20, 2012, Coimbra Univ.,
Coimbra, Portugal.

Dae Sub Hwang “A convenient Route to Formulate Size-
tuable and Hierarchically-structured TiO2 Beads for Low-
volatile Photoelectrochemical Cells”, 19th International
Conference on Photochemical Conversion and Storage
of Solar Energy (IPS-19), July 29- August 03, 2012,
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