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Strategies for Investigation of Functional Nanostructures
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MFE & Singlet Fission

Molecular Arrays/Assemblies

Nano Materials

Aromaticity

Perovskites

for Solar Cell & LED

Aromaticity Reversal
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Excited-state Aromatization

Electron Transfer

Stabilization

Two

Space-Resolved

Time-Resolved

Spectroscopy

 Wide-field Excitation Polarization Spectroscopy

Spectroscopy

* fs-Broadband Transient Absorption Spectroscopy

* Cyrogenic Single Molecule Spectroscopy

* fs-Broadband Fluorescence Upconversion Spectroscopy

* Confocal Microscopy / Coincidence Measurement

* fs-Impulsive Stimulated Raman Spectroscopy
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Time-Resolved Spectroscopy

fs-Broadband Transient Absorption Spectroscopy

fs-Broadband Fluorescence Up-conversion Spectroscopy
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Space-Resolved Spectroscopy
Wide-field Excitation Polarization Spectroscopy
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Two-Electron Transfer Stabilized by Excited-State Aromatization
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Excited-state Aromaticity of Gold(lll) Hexaphyrins
with Metalation Effect

Al o

E

SH|o|Mo| 3% K|zt
A 09 FR3 A
arstA £l
=

| SEH, slAtm 2

T
olo
rlo
H
El
H
1o

>+ 0 09 riok 0 0%

r
r

N M
of
=

mjo
H0 % ofy > I

Q_I-
o
o
o

r

I
o 1

Hel mun
FirRg
U 02 0% 40
o
lor
o
e
oo H
%
oo M

B ot 2
0

Mo

IE % Tu o
1o @ joretre 4o
ot I HU gy 1

flu}
10
>
0z
)
o
-
v
ikl
rEnjod
ot
mju
.

2

0> 0Z 0% p o

=l
it
ol
ol=]
g_l-
>
(]
Q

Il
u o
Yal
o - Hl
o B
ru
H
=

R Of} Jfy 2 | rot

of

1> 9 o
el
L)

ol

ok py
ot
N
Ot

2

| o2 Qoiy

— TT - o
A U
F= 92 oot ofo o
21} (heavy atom effect)E
E gitdoz gtEof &7t
Held AHEZIOM HE
H| o

Tl
ok riu ©

A

>

2
rlizd
i

M
k1

92
o2
X[
el

H-|

o]
mjo

r

=

rir
1%
mjo

Rl
2T
10
rot
ofy
o
Rl
o

—~

2@ Jfurr

0.
U Hu
|0
>
[~
o

r

=]

> M
\J
il
o o

z

R fr o op w4

[ ze]
m
o)
i
P
2
o
>
E
m
IId
bl
[m
X
o

o O
0ot
0.

R
$0
9
inl
el
H
m

for 40
1
>
rr |
Rl
e
X
=2
R
I
oo
0x
[t}

] o) ' ' s

olr m
ox
Mo
11k}
=2
_|>__
o
I
>
rot
=2
10
ok
>
Ot
o
o
>
Rl
Sk
=

g /10°M'em™”
S

o
S
-

E d3z%
st 77}
So| F2ux}

ol werad
2 s Rl0) T2

0x
bal
||
=o)
o
2
ot
fot
rHo
rx
olo

rotm
0Xx g
A

> oo NT Ok T 02 ok ofm MT H1 £2 -2 Mmjo 0% i i X H
1o

022N x o)

C
Rat 0L 2ANOf OX|=
ol A E Aostr| 2

Ct (AE1) = AT 22 Bt
THO| ™AL JHa=0f 2} Hekd
OS2 YMULE AT LSE=
mzlol &7t 4 AHELf M

[ =]

m
k1
30
i
= 5on
olo
o+_9_|-

o
]
rot
o
1 H
>t o
U oQ ot
r|r oot
=
N
rA
0z
m

600 800 1000 1200
Wavelength / nm

u:0_>'-_
T _m
_— ==
ot 2

0
0
=
0
2 00
orox X
on 1o
>

>
oo
R
B> -ll-'
S

N

IR © oo
ria 1
2
e 48
=5
3@ -2
nl=

of
o
Rl
fot
=
=)
1o
rot
>
Ot
el
L)
HU
1o
M
[~}
Rl
o
N
o
rc
4>
I
H‘
|'|_||0 |'>'|'
o2
- o

=

% B
g
ot o

aal
QR
[m i rir
]
g
W)
> 2t H

I~
rir
| >
E

gofl ezt =&
ol IERE
MM & dAth
NS2ES0[7] IEY M
ok do] ost AHMEHA Xt0|E H|wsHY| ¢t &
o322 AMEEAX|E o]t mAol FE/ 0| A=K
Cte A2 HEIZZZO Y X27|0 Mo MAEZ O
tE olOlsiCt, & 5 A= d-2H[E0| HIOJUE= T
AHZE 7K Q7| 2o & ZIzofA 2Zte-3
LGOI S(IMCT) M0 BN EHE U 22 sAtmlEl
TZE X AUX| T K|=tm50] 2D F dAtm 2o
AZtES] MM AHEH HatAA| 27tE-558S
S sdof ozt Aojztn
HSH7| sl LAttt E A
QH[EO|AM T RIXIRE S A}
HzEEES AR = QU
SALT| 20 = O] 25t Af
WEHXN HatIb LIEfLEX] O
2 FEX oA LIEIL= 252
O|sf| Of HtE HEFAEN 2 Q| 2t3}
sto| X|HiE|”7| WE20|0 HE2 of
Holof siiEsts TRHAEOf 28l 2 0

HE2 ZEe o~ Q7| ijE0|Ct 2 A7 s &Y Zojzl O™ 2. (a) [26]7 AT EIL} (b) [28]F AL 22| A
oMol 2% X|gt &1t Ofsfiet =& Zh|2lS 0|83 & ZtEd] Mol AHERIet ZFSZE AL Ao ol
Jlsd 2EO VL =22 & A= J|CH=ICt AlZ2o|d ZAqt

P

|3 A7
7k 230l %

n.m
1o
ot
Hu

2 H

Bl s
Ral
Ral
=
>
g
rot
=
>

ofr
=
gl
4o
>t
|0
>t
riot
R
ro
e
m
][4
HU
Hu
g
C
N

of OF 0>
0
Of
=
[
n
9
_IT|_
o
08
el
10

 rr
F__|\_|_|
U
M Srg
(@)
3
0]

{a) (b)
| 100ps Aa ~
_P_.ﬁ/\[\,\,_,‘,_.\/\

Tt

50 ps

30ps '\ ~
20ps r\
10ps

&
H1
ArEFQ PITETr |N &

r
AOD
AOD

)
-
o

1700 16‘50 15‘0{] 15‘50 15‘00 14‘50 '\4‘00 13‘50 1700 1f;50 TGIOU '\5‘50 15‘00 14‘50 '\4‘00 13‘50
Wavenumber / cm’ Wavenumber / cm™

{c) (d)
A A\J 'F\VA/\JA

/\n. /\/\J\” "\"'\V VA"
299 e ML

0 1650 1600 1550 1500 1450 1400 1350 1700 1650 1600 1550 1500 1450 1400 1350
Wavenumber / cm™ Wavenumber / cm”

r

4

N
rhu

>l

X|%‘/Ik‘ AAMEI'. olE
f 2l

F

r
mjo
ofm

oF

\nop
2
=
lo i

E
rm
2

1A HI 0

o T
|
[>DOproAng

fot
B

2| 7t

sl
T
T
.9,'.'
AD
AD

do mjn op £ ofn g
1o

b

\/\/’\[\' —

Inre
1 ox
=
- Q0

Ho

MR re
r
0

Lal
m
==
_Q_I-
o

02t 0% J
=
o
=2
ACD

d

I.

;O
on
S
Ir
s

>
>0
AOD

n
A

for
=0
1o 19
Stlor

rl

i
=2
>

ro
otol
Ral
n

S
Im
ap
1
2




Spectroscopy Laboratory for Functional n-Electronic Systems

FPIES Newsletter 2019, Vol.22

Two-Step Charge-Separation Passing Through the Partial Charge-
Transfer State in a DPP-PP dyad

Fourier power / norm.
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Tracking Structural Dynamics during Charge Separation in Perylene
bisimide by Time-Resolved Impulsive Stimulated Raman

Spectroscopy
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Ultrafast Coherent Exciton Dynamics in Size-controlled Perylene
Bisimide Aggregates
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Structural control toward efficient

perylene bisimide dimers

multiexciton state generation in
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Conformational Structures in Large Macrocyclic Oligothiophenes
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Hybrid Cation Perovskites for Enhanced Stabilities and
Luminescence
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Occurrence

PL Blinking Mechanism and Multiexciton Dynamics
in Hybrid Perovskite Quantum Dots
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Stable Photophysical properties in ZnBr,-CsPbBr; Perovskite

nanocrystals
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Dongho Kim

Small 2019, 15, 1900355

19. “5,20-Diheterohexaphyrins: metal-template-free
synthesis and aromaticity switching”

Masataka Umetani, Jinseok Kim, Takayuki Tanaka, Dongho
Kim and Atsuhiro Osuka

Chem. Commun. 2019, 55, 10547-10550

20. “Carbazole-Containing Porphyrinoid and its Oligomers”
Tongjing Wu, Taeyeon Kim, Bangshao Yin, Kaisheng Wang,
Ling Xu, Mingbo Zhou, Dongho Kim and Jianxin Song

Chem. Commun. 2019, 55, 11454-11457
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Dongho Kim “Ultrafast structural dynamics in various n-
conjugated molecular systems probed by time-resolved
electronic and vibrational spectroscopy” The 10th
International Conference on Advanced Vibrational
Spectroscopy, July 10, 2019, University of Auckland,
Auckland city, New Zealand

Dongho Kim “Spectroscopic diagnosis of excited-state
aromaticity: Capturing electronic structures and
conformations upon aromaticity reversal” The First Asian
Conference on Porphyrins, Phthalocyanines and Related
Materials (ACPP-1), August 24, 2019, Beijing, China

Dongho Kim “A Journey to Molecular Excitonic World”
Japanese Chemical Society Annual Kyushu Branch
Meeting, July 12, 2019, Kitakyushu city, Japan

Dongho Kim “A Journey to Molecular Excitonic World” The
Japanese Photochemistry Association (JPA) Annual
Meeting on Photochemistry 2019, September 11, 2019,
Nagoya, Japan

EXEIL)

Dongho Kim “Spectroscopic Diagnosis of Excited-State
Aromaticity: Capturing Electronic Structures and
Conformations upon Aromaticity Reversal” 10th Asian
Photochemistry Conference, December 17, 2018, Taipei,
Taiwan

Dongho Kim “A Journey to Molecular Excitonic World” Sun
Yat-Sen University Jean-Marie Lehn Institute Seminar,
April 25, 2019, Sun Yat-Sen University, Guangzhou, China

Dongho Kim “Hiickel, Mobius, Baird and 3-Dimensional
Aromaticity in Various Expanded Porphyrins ” Jinan
University Seminar, April 26, 2019, Jinan University,
Guangzhou, China

Dongho Kim “Spectroscopic diagnosis of excited-state
aromaticity: Capturing electronic structures and
conformations upon aromaticity reversal” International
Seoul Symposium on Exotic Porphyrinoids and Related
System (ISSEPR 2019), June 24, 2019, Hotel President,
Seoul, Korea

Dongho Kim “Spectroscopic diagnosis of excited-state
aromaticity: Capturing electronic structures and
conformations upon aromaticity reversal” The 5th
International Conference on Ultrafast Structural Dynamics
(ICUSD 2019), June 27, 2019, KAIST and IBS, CH ™, Korea

Dongho Kim “Coherent Exciton Coupling Dynamics in
Various Molecular Dimers and Assemblies” Gordon
Research Conference Photochemistry 2019, July 15, 2019,
Stonehill College, Easton, MA, United States

Dongho Kim “Spectroscopic diagnosis of excited-state
aromaticity: Capturing electronic structures and
conformations upon aromaticity reversal” The 29th
International Conference on Photochemistry (ICP 2019),
July 25, 2019, University of Colorado Boulder, Boulder, CO,
United States

Dongho Kim “Spectroscopic diagnosis of excited-state
aromaticity: Capturing electronic structures and
conformations upon aromaticity reversal” International
Conference on Excited State Aromaticity and
Antiaromaticity (ICESAA 2019), August 2, 2019,
Sigtunastiftelsen, Sigtuna, Sweden

Dongho Kim “A Journey to Molecular Excitonic World”
Kyoto University Seminar, September 9, 2019, Kyoto,
Japan
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Woojae Kim “Probing structural evolution during electron
transfer in perylenebisimide with time-resolved impulsive
stimulated Raman spectroscopy” The 5th International
Conference on Ultrafast Structural Dynamics (ICUSD 2019),
June 27, 2019, KAIST and IBS, CH, CHSHEI=

Woojae Kim "Structural Dynamics during Charge Transfer
in Perylene Bisimide Probed by Time-Resolved Impulsive
Stimulated Raman Spectroscopy" 19th Time Resolved
Vibrational Spectroscopy Conference (TRVS 2019),
September 9, 2019, The University of Auckland, Auckland,
New Zealand

Taeyeon Kim "Vibrational Coherences in Evolving Charge
Transfer Character of Diketopyrrolopyrrole-Pyrrolopyrrole
Dimer" 19th Time Resolved Vibrational Spectroscopy
Conference (TRVS 2019), September 12, 2019, The
University of Auckland, Auckland, New Zealand

[ZAH]

Taehee Kim “Comprehensive Perspective on Size-
dependent Exciton Dynamics in Hybrid Perovskite Quantum
Dots” A3 Joint Seminar, January 19, 2019, Atami, Japan

Juwon Oh “Two-Electron Transfer in the Excited State
Mediated by Excited-State Aromatization” The 5th
International Conference on Ultrafast Structural Dynamics
(ICUSD 2019), June 26, 2019, KAIST and IBS, CH ™, Korea

Taeyeon Kim “Distinct vibrational coherences in the
excited state of diketopyrrolopyrrole-pyrrolpyrrole
depending on its charge transfer character probed by time-
resolved impulsive Raman spectroscopy” The 5th
International Conference on Ultrafast Structural Dynamics
(ICUSD 2019), June 26, 2019, KAIST and IBS, CH &, Korea

Jinseok Kim “The Metalation Effect on the Excited State
Aromaticity of the Gold(lll) Hexaphyrins” The 5th
International Conference on Ultrafast Structural Dynamics
(ICUSD 2019), June 26, 2019, KAIST and IBS, CH &, Korea

Taehee Kim “Elucidation of PL Blinking Mechanism and
Auger Dynamics in Hybrid Perovskite Quantum Dots”
Gordon Research Conference Photochemistry 2019, July
15-16, 2019, Stonehill College, Easton, MA, United States

Seongsoo Kang “Ultrafast coherent exciton dynamics in
size-controlled perylene bisimide aggregates” The 29th
International Conference on Photochemistry (ICP 2019),
July 23, 2019, University of Colorado Boulder, Boulder, CO,
United States

Jumi Park “Ultrafast Charge Transfer in Perylene
Derivatives through Adiabatic Potential Energy Surface”
The 29th International Conference on Photochemistry
(ICP 2019), July 23, 2019, University of Colorado Boulder,
Boulder, CO, United States

Yongseok Hong “Identification of multiexciton state of
perylene bisimide dimers” M| 130X} Cj t2}tet2] & 2| 2tst
23] MZEX|Y july 9, 2019, EAH S 2LH o312 R E,
Chstol=

[E2H]

Juwon Oh “Characterization of Ultra Small Indium
Phosphide Nanoclusters ” C2t2}et2| H|1233] St=SH
3], £3| U 7| 7| M A3, April 19, 2019, =& A M MIE],
Cistal=

Woojae Kim “Solvent-Modulated Charge-Transfer
Resonance in the Excimer State of a Bay-Substituted

Perylene Bisimide Dimer” CH2t2}St3] H|1232] Sh='UHE
3], 31 U 7|17|H A3, April 19, 2019, 3= M MIH,

chstal 2

Sang Hyeon Lee “Investigation of Conformational
Heterogeneity in Large Macrocyclic Thiophenes by Single-
Molecule Fluorescence Spectroscopy” E ettet2] X123
3| st=HE3|, 33| U 7|7|H A2, April 19, 2019, =&
AEME, Cfottl=

Wonhee Cha “Guanidinium-Incorporated Cesium Lead
Halide Perovskite for Green-Light-Emitting Diodes” CH St}
83| Ml1233] St=2 w3, 3| U 7|71 A2, April 19,
2019, A AMMME, CotRl=

Taeyeon Kim “Solvation and Symmetry-Breaking Charge
Transfer in Porphyrin Triad by Using Broadband
Fluorescence Up-conversion Spectroscopy” C eHebets| |
1233 Sh=U 83|, 3| U 7| 7| HA|Z, April 19, 2019,
T AME, Ciotel=

Yongseok Hong “Direct observation of ultrafast symmetry
breaking charge separation (SBCS) in perylene bisimide
dimer” CHHR} SR H|1232] St=2ET|, T2 U 7|7|H
A2, April 19, 2019, =R ZAHIM M, CiohRl=

Jun Oh Kim “The role of torsional disorders in exciton self-
trapping and delocalization dynamics of
[n]cycloparaphenylenes” CHet2etS| H[1232] St=L R
31, 3| U 7| 7| M A E, April 19, 2019, =R M ME
CHotRl=

—_

’
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Gakhyun Kim “Efficient mt-rt Stacking of Annulated Rosarin Prof. Hyotcherl Ihee (KAIST) “Watching How the Atoms in a
Derivative” CH e}t g| X|1233] St H S|, 53| U 7| Molecule Move in both the Excited and Ground States with
7| M A2, April 19, 2019, =AM M, CHSHEI = Femtosecond X-ray Liquidography” S MICH St S}ska} O]

Lt, March 21, 2019, Yonsei University, Seoul, Korea
Jinseok Kim “Intramolecular Two-Electron Transfer
Stabilized by Excited-State Aromatization” CH8t2}ets| H|
1232 Sh=LH3|, 53| U 7|17|H A2, April 19, 2019,
QA7 MME], [jSHDI2

Taehee Kim “Enhancement of Exciton Transport in
Porphyrin Aggregate Nanostructures by Controlling the
Hierarchical Self-Assembly” CHSF2}st 2| X|1232] St
13|, 53| U 7|7|1H A2, April 19, 2019, =2 ZAHI M 4l
B, CHet2l=

Taehee Kim “Elucidation of Photoluminescence Blinking
Mechanism and Multiexciton Dynamics in Hybrid Organic-
Inorganic Perovskite Quantum Dots” CH et2}St2] X|1232]
St E|, 3 U 77| A2, April 19, 2019, =& T
G ME, et El=

Seongsoo Kang “Spectroscopic Demonstration of Length-
Dependent Ultrafast Depolarization Dynamics of a Frenkel
Exciton in a Sterically m-Stacked Perylene Bisimide
Aggregate” CHSIS}ElS| H|1232] et=L R3], 3| U 7|
71 A2, April 19, 2019, =R A M MIE, CHHEI=

Sangeun Yun “Polarization-Dependent Photoluminescence
of Highly (100)-Oriented Perovskite Film” Cl et2}st$| H|
1232 st=2H3|, 53| 3 7|7|H A2, April 19, 2019,
M ME], Cf3taI2

Yunseop Shin “Dual Function of Crystallization Control and
Improvement Efficiency by Sulfobetaine Zwitterion for Blue
Perovskite” M| 130X} CH T2l St2| & 2|2t at2] o E
X2, July 9, 2019, T4+ SH2CH SH2l2[ R E, T ot Rl =

=N stE2lo| 7% o HA =
(2018.10 ~ 2019. 09)

Dr. Ji-Eun Lee “Mapping Surface Hydrophobicity of a-
Synuclein Oligomers at the Nanoscale” S M|CHEtw S-St}
M|O|LL, December 27, 2018, Yonsei University, Seoul, Korea

Prof. Seong Keun Kim (Seoul National Univ.) “=At 22t
O| AATHQt HFO| 2 FOF S8” HMICH St m shsta} M| O|Lt,
March 7, 2019, Yonsei University, Seoul, Korea

Prof. Joon Hak Oh (Seoul National Univ.) “Flexible and
Stretchable FET-Type Sensors Based on Organic and
Polymeric Materials” €M CHEt 1 SFstat MO|LE, March 14,
2019, Yonsei University, Seoul, Korea
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