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Abstract

Rapid energy transfer dynamics in light-harvesting small dendrimers (star-shaped stilbenoid
phthal ocyanine: SSSn-Pc) having oligo (p-phenylenevinylene) peripheries was studied by real-time
pump-probe imaging spectroscopy implemented on a single shot basis. Using this method, we could
successfully map the time-frequency two-dimensional (2D) image of the transient absorption of
SSSn-Pc (n=1,2) within a very short accumulation of 1000 laser shots. Under the selective excitation
of the peripheries, the transient absorption as well as the ground-state bleaching of the coreis clearly
observed with afast rise time of 0.3~0.6 ps. This fast rise implies that the rapid energy transfer from
the peripheries to the core takes place after the vibrational relaxation of the excited-state of the
peripheries through the short-range interactions due to the overlap of wave functions between the
excited-states of the peripheries and the core.

1
SSh-Pc
ZnPc

(1.2

[2] 2

[1-3]

[4.3]
1,000 1



[6,7]

1ml

(8l

2.
1
Ti:sapphire
800 nm
100 fs
BBO
2 ~ 400 nm
~ 3.0 x 10" photong/em?
Ca
2
~20°
~ 400 fs
(9]
300
6
2
SSS-Pc n=1,2
OPVn n=1,2
THF

10*M
ZnPc

1kHz

ZnPc
(1]

103 M

1mm
Iml
N 1
1,000
Monochromator with
2D CCD detector
x : wavelength Qﬁumﬂ
y: delay time
M
——pol.
Sample in disk-shaped
uartz cell (rotation
reference ¢ ¢ )
beam
""" I cAt=dsin8
probe beam “d \
(white llght) hntter]
)
BS excitation
\> beam
M
CaF2 excitation
(rotation) beam profile
1
Zn-Pc : R=H

$SS1-Pc: R=[A], SSS2-Pc: R=[B]

2.880-Pc ZnPc OPVn

3.
3
SSR-Fc ZnPc
2
4 2
Zn-Pc 400 nm

OoPv2

Soret-band



420 500 nm
Q-band 650nm
SS-Pc
06 ps
500 nm 650 nm Q-band
750nm
SS-Pc

<0lps

650 750 nm

05ps

oPv2 450 nm

SS2-Pc

[Znpc TR
[12 1.2110/'3\1\4,/\?;1:@ ]
10 = ‘ ~anf y
015 1 .07 G
& — 83
5 & g 1 2
5 it 63 <
g g 1
§ 00 = E4+F E
'g E :E? 1 e
2 g 227 z
2
-0.15 j
2 AR R AR AR AR 2 . T ) B S
500 600 700 500 600 700 500 600 200
Wavelength (m) Wavelength (nm) Wavelength (nm)
3.SS22-Pc ZnPc OPV2 2
i P siber
 Jo. OAf Zn-Pc (460 nm) |
0 haeni r1se < 0 1ps ] ) ( )
0 ey —
Pc (660 -
1 5\ r;;e :g.os 1;';@ : SS2Fc 0.6:005ps 0.6£005ps
gn e st et ( ) (600 nm) (740 nm)
WWMMWWWM i
< jo 04 14 $882-Pc (600 nm) | SSsl-he 0.3+005ps 0.25+005ps
% 0 __ risc061005ps | ( ) (600 M) (720nm)
% O P $§52-Pc (740 nm) : Znfe <01ps 005ps
e I—O 4 rise=0.6+0.05 ps q ( ) (470 nm) (660 11M)
<]
4 0 0PV2 (()435(,) nm) i OopPv2 05+0.05ps 005ps
< ’T—o% rise<0.05ps - () (720 nm) (460 nm)
g i 4
ﬁww«% oy oPV1 0.3+005ps
OPV2(710nm) -
\ rise=0.5+ 0.05 ps () (615nm)
0 D ! | ! B
2 0 2 4 6 8 10 1. SS-Pc, Zn-Pc, OPVn
Delay Time (ps)
4, SS-Pc ZnPc OPV2
1
1 SS-Pc n=1,2
[8] SSSn-Pc
Zn-Pc OPVn 03 06 ps



OPVn;n=1,2

4 OPV2 SS=2-Pc

1ps  3Bem®

phenyl-vinyl 48

[11,12]

Energy Transfer Transient Absorption

(500~650 nm)

5 ibleaching
S 1
: X
g \/
a 1
Periphery Core
5
4.
1

1,000

03 06ps

OPVn n=12
SSS-Pc n=1,2

1) Akaietal.,J. Lumin., 119-120, 283 (2006).

2) Akaietal.,J. Lumin., 112, 449 (2004).

3) W. Ortiz, et al., J. Phys. Chem. B, 109 11512
(2005)

4) N. Furukawa, C. E. Mair, V. D. Kleiman and J.
Takeda, Appl. Phys. Lett., 85, 4645 (2004).

5) Y. Maishima, N. Furukawa, A. Ishida, and J.
Takeda, Jpn. J. Appl. Phys., 45, 8986 (2006).

6) J Takeda Y. Makishimaand A. Ishida, Ultrafast
Phenomena XV, (Springer Series in Chemica
Physics88), 534 (2006).

7) 17 :
pp.357-360 (2006).

8) A.ldhidaetal.,J. Lumin., acoepted.

9) J T. Foukas L. Dhar, K. A. Ndson and R.
Trehino, J. Opt. Soc. Am. B, 12, 155 (1995).

10) MKimura et al., Chem. Mater, 14, 2711
(2002).

11) T. Suzuki et al,, J. Phys. Chem., 90, 6431
(1986).

12) J. Gigrshner et al., J. Chem. Phys., 119, 8596
(2002).




