58 4 2009 4 Vol.58 No.4 April 2009
1000-3290/2009/58 04 /2345-05 ACTA PHYSICA SINICA (©2009 Chin. Phys. Soc.

100084
2008 6 22 2008 7 23

PACC 3220F 7830C

1.
2.1.
J
L
da \?
IjNIOUO—'l}j (aQ,) SDlejISDiZ 1
2 [0 Qj a
Vo ©; P¢
EHMO/ v; .
RHF ’ el Q1o ~ v 2
da \?
I ~ 1, v v 4/1}-(7) 3
) 0 %0 J an
Oa
o0,
) S
45 .
3

\ .9
iﬁN vo—vﬂ/ﬁz L ﬂsa—gk 4
k

* 306020 20060003050
20773073 .
F . E-mail wgz-dmp @ tsinghua. edu. cn



58

2346
+ t =0
X
a; = vy — 2/«/;1- L - 5
4
C P ] 0 9a/dS, [ %
0 Py, O [ ]gaa/as2 B
0 | 0= L % O
H H EB % ka‘ P
OPsy6 v Tiy_e U a/355n-6
P+ - a; 6
P dalas,
' 2.2.
©
3
0o - ub31yp/cc-pvDZ
J[’j v e"dy = It
3.
Methylviologen MV D,,
t =0 J]/]vdU:]JO 1
NS R T
Hye /C5 Ce\ /Cn CIZ\ /H
Hayr /014 Ny /c cw/ N;—Cys Hyy
HZS Cg — CZ Cg_ CS/ H25
Hyg His Hzo/ Hyg
1
3mW . 50 pm 20 s.
3.1.
2.
Renishaw RM-1000 32

MV 99 % 514.5 nm




2347

ik

il
b
0 I 10IOO I 20I00 I 30IOO I 40IOO
g/ em™
2
It
MV D,, 7 8
A,
S
R R
MV
S, =L R R
! _ﬁ N, Cy + N;Cis
1
Sz :3 RC5H17 + RC3H]6 + RCSHI(J + RC]ZHZZ
1
53 :3 R(:GHIS + RCZHIS + RCHHZI + RC()H2U
S4 = Rcl(‘lo
1
SS :? RCSC6 + R(VY(% + RCIICIZ + RCSC‘?
1
86 :? RCIC6 + RCICZ + RCQCIO + RCIOCII
1
S; =7 R%M + RN4C5 + RN7C8 + RN7C12
1
SS =j8 RCMHZG + RCMH?J + RCMH?.S
+ RCBHZ? + RC|3H24 + RCBHZS
7 8 D,,
2

MV
1 514.5 nm
1057 em ™! 100
fem™!
/%
3077 3084 2 S, 99
3059 3051 7 S; 99
1657 1652 100 Sy 52 S¢ 28 Sy 16
1554 1547 16 S; 63 Si3 19 S 7
1303 1307 76 Sy 41 S¢ 37 S, 14
1201 1195 58 S 4 Sy, 33 S 9
844 844 20 Se 32 S5 27 Sip 19 S; 14
657 661 9 Sy 46 S 25 S¢ 19
aj
3 CsH, t=0
10 dald8s, S,
oa/oR; .
10
j2} 8 B
E=| L
=
5 6T
~
i~ 4 L
[
ﬁ L
2 -
0
iHE)/ ps
3
3
10 ps
t=0ps
t=9ps DFT  ub3lyp/cc-pvDZ
4
N,Cy
4

t=0ps

GGy GG NGy



2348 58

10 n —=—1=0ps
L —e— t=9ps
. sl ——EERTEH : GGy NGy
§ I [ ]
O
5 6
‘@ I 6.0
S - xiA _
B L
9 | -—o ® L] ] 5.0F
L T~ L I

4.0

t./ps

oL . . \ . .
N4Ciy CsHy7 CeHig C1Cyp C5Cq C1Cq NyCs CryHgg

4 514.5 nm 3.0 o
\y——
- \.
o

Ny Cig 2.0

N4Cyy C5Hi7 CeHig C1Cro C5Cs C1Cq NyCy CiyHog

5
GGy N,Cy 5 GG NyCon
1
e N,Cy
G Cy
(OO (o e” N,Cy N, Cs
t=9ps 4
C—N C—C 9

10 11

y =Aexp - t/t,

5 . Ci Gy N,Cy


Absent Image
File: 0


4 2349

1 Chantry G W 1971 Polarizability Theory for the Raman effect New York McGraw-Hill
York Marcel Dekker 6 Wang HR Wu G Z 2006 Chem. Phys. Lett. 421 460
2 Wu G Z 2007 Raman Spectvoscopy — An Intensity Approach — in 7 Ghoshai S Lu T Feng Q Cotton T M 1988 Spectrochim . Acta A 44
Chinese 2007 — 651
8 Hester R E Suzuki S 1982 J. Phys. Chem. 86 4626
3 David C Y 2001 Computational Chemistry A Practical Guide for 9 Fang C Wu G Z 2007 J. Light. Scaitering 4 1 in Chinese
Applying Techniques to Real-World Problems New York John Wiley 2007 41
& Sons 10 Fang C LiuZ ] Wu G Z 2008 J. Mol. Struct. 885 186
4 Tian B G Liu G H 1987 J. Chem. Phys. 87 7300 11 LiuZ]J Wu G Z2006 Acta Phys. Sin. 55 6315 in Chinese
5 Wilson E B Decius J C Cross P C 1955 Molecular Vibrations New 2006 55 6315

The study of Raman excited virtual state
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Abstract
An algorithm is employed to elucidate the molecular bond polarizabilities of methylviologen including their temporal
relaxations from Raman intensities. The main characteristic of the Raman excited virtual state of MV is that the excited electrons
tend to flow to the molecule periphery and to the bond connecting its two rings due to electronic repulsion. The bond electron

densities of its ground state can be mapped out by the temporal bond polarizabilities at the final stage of relaxation.
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