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Center for Ultrafast Optical Characteristics Control

Main Strategy for Investigation of
Molecular Devices

é Manipulated Optical Pulses ) ("

(Photonic & Electronic)

"‘MI!,‘!IIQ Qkﬂll:-‘il\i HEoe 2 . " "
. M‘wag';;:",ggig;;u Artificial Light-harvesting Complex

Artificial
‘ L Phot thesi
A A S OSYIL e Molecular

Molecular
t fc.

E, at o(t)  ew M ; Sensors
chirped pulse pulse compression frequency chirping emories (Photodiodes)
amplification / stretching conversion control

— Molecular
_ Photonic &
Natural Photosynthetic System Electronic
B800 — BBOO ~ 500 HEX =
B800 — B850 1. DeV|Ces
B850 —» LH1 3
I
Molecular Molecular
Logic Gates Molecular Switches
Nano Wires

N

T >
0
I
k>
i
>
JA
Qﬂ
rr
g
0
=)
2=
0K
0
rr
A
0)
fﬁ
o
ro
K]
0

T2

o
>~

Y

(=R
1]

B

2

L

Sy

A=
— 0
>4 I 30

b=l

0z
oo
10
e
jI[;S
A
ro
rc
0% 0l0
[0
om HU
-+
0x
rn
kJ
fol
1]
10
il
(] IIQE
0%
\_—'__l
0
w1 N[0
o
iz =2
B~00-" 0

Iy
pl
4o
(ild]
llo 30
o H
[pal
ol _>;|_
[
0
1T ox

[al
pa|
0z
o
2
rim =
10
_>'._
fou
9
0K
—
=
T

10
%
o]
0z 30
>
o

o
M
0
%
x>
rr

W omn
)

J
rel
0

=
=
H, B2,

[>
g Ji
40
0
[
my
1o
e
2
i lo 2
0
HT om o
U o 74
U 0x
Il
Y
ol
(=]
i
omm
=

o
=
>
Q'E
H
0!
B>
pa
ro

O [
B o
Id}

on

FA

N

b

o
-

=

ot [
Pl
N
_O'ﬂ
rr
Ph
kJ

T
= =

o
o0 0
on

o] M2 AU fIoHA =S ol BAQ B
SCH SR AAE LHUIA O'Oiu UK Mg SAa2
=& dXAEHNHAM 20 U= dipole orientationel H sl
oA MUK Y HALISS SHEC HAE ASEHES SHE
D'OIS& 0lH2AZ HGAIZI 0] homo—/hetero—dimerOfl CHSH ™

Hel= MAAENOA W2 Ol X Of 241t JHCWPK*OI ZEERUCH 01 E
|6Ho+ O AN 11X, 2XH, 3XJ(HE, |, ”IP S)ol X odlol =S DI
AN SH MAEC oH“OI JrooDﬂ gAC
HS Eofl elXl= 0|12 X &2 PE’J &

=
o

o U Y

@m
iy
_O'ﬂ
!
0
=O£

>

5

[
l
o
9—‘0
Hto
|

- jo

iy Iy
b
{0
%
>_

%w
U4
n 0 Qb
3¢
K
AL
_>'-|__|_

-

00 HI10 (o (o MO
e o 2

F

%ﬁl% S0, Chest imal ()13||o| }\|AE4I‘;|.

0

2

bl

0

>

W

=

il

bl

=

rZ

OJ

_>¢

o

Jx

if
Mﬁ@*

4

P

a

=
AL 2O GEX 22 (TS S As =1
*NQNHEJWEQMImémmﬂ%%EW§%¢%%9§MﬂE§E% ERCHE 22
SHOIAS 25X RS LS 2R S0I4S U5

A

2B & B o A A [0 12 i o
fIJ> Ji R 202 010 HU Lo 0 0% Mo HI

1

Zo MR M 8L 82 Hd2 J|2H2 Ol E U822 SeHl, L= X, A

1O H
i

HI
>

2 Ol
i
[

interaction, size distribution, orientationt 221& J|2& 0l EM 2 0loHE &= U= ol =CF.

4>

1o

e
e = o
St

=Rl

= > 0 R e
9-

Iy

i
0=
HN
Fh
=
on
g S 0f
0 0x
o = |
0 |
F|H 0
0 ™ o
2 Bl ©
rg o
ey
R
) il
4J 0z

0%
L_J
oo
I:J
==

H

0 1t
1-'4
Jon
0x
[1al
SN
107
L
X J
o
ue fn ry
Qb

£0 0
&

HO 1z m

o
Jn 0 JE i = > 70

==

oy

Jnumw & x50 &

oS e

oo
40 oY rim Mo

o %
A 10
O 2= b= mjo 0K

ol 12 4 [

0

el

K 0z 2

3"7(

[0 H0
8T 60
Qb 1o
00 U

XalE o

b oy = By st

aggregate, == At dendrimer2t 22 el AIAEIOCZ9| OlHE S & AIZCH 0128 O] AlAE
sAEo 322 32E2d &St A morphology, domain structure, polymer interchain-

2 | cuoccC




Center for Ultrafast Optical Characteristics Control

Excitation Energy Migration Dynamics
on Expanded Hexagonal Porphyrin Arrays
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Single Molecule Spectroscopic Study
on Energy Migration Processes of Cyclic Porphyrin Arrays
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Ultrafast Energy Relaxation Dynamics in
Phenylene-Bridged Zn " Porphyrin Dimers
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St 45 HECZ Qo Hatole MA o Ef HetE 2EoHJ| oA Al2H0 et 240t S, e &€&
o Sotote S, &t EEE BEX df8E &2 J== 0|Sol 2AI2E SEIUCHL HAME S, &t €&
Za AIZH S, SEf E& SIH AIZ2H0l HZ22 A2l 20U /I 20 S, & EH0IA S; & Ef AHOIOITA &
OLie W= de0l =& HlHAl 0|2 Sa0lcte A= &€ == AL, 8K HHIF & o2 42 &8F += UL
lefL, OlgtM= S, ofEf €201 =Ml glo #EH 240k, 0 Tet S, & €& 5 WEHN Sotote
XS =2+ ULL 01X 2 HREHE S0 H2 M ol JFSE/JAC=E AS 20lotd, 1 #ele 24 &
202 Haote HX HE0 28t AE WSS &= UCH Sol, =4 Ol = S,28 S, & e &2l Al BEHat
b Z&tol 2RIt =L 0122 E2E Olg oA €0iLis WX Ol2t0l= SHAMUE e M2&8 &
Kb AEHOF 2045t QUCHE WS LIEHHCH ZUEC2 X 4S5 HE2=2 ool E48H= M22 X &l
Sloh (XAl Ol HE=2 AN gef=S & (Figure 2), 0l= SA+ &4 2 H 0] 2+S &[0 OF 8L,

cuocC | 5



Center for Ultrafast Optical Characteristics Control

Photophysics of Expanded Porphyrin Series
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Aromaticity and Excited-state Dynamics

of Expanded Porphyrins
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NICS (Nucleus-Independent Chemical Shifts)
for Quantitative Aromaticity
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Distance-Dependent NICS Scan Method A Measure of Rubber Band Model and Mobius aromaticity

" As the number of pyrrole rings in a heteroannulene system increases, so does

for Various Pentapyrrolic Ring Systems the flexibility, resulting in a twisted structure.”
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Control of Photophysical Properties of Zinc(Il)-porphyrin
Dendrimers using Various Bipyridine Guest Molecules
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Figure 2. Fluorescence decay profiles of zinc(II) porphyrin dendrimers and CnPy2 in CHCI,.
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Nonlinear Optical Property Measurement of
Various Porphyrins Arrays using Z-Scan method
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Require high peak power for the measurement nonlinear properties
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Charge Separation between Porphyrin Dendrimers
and Multi-Fullerene Ligands
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Figure 1. Supramolecular Complexes composed of Porphyrin Dendrimers and

Multi-Fullerene Ligands (Left) and their STM Images (Right)
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