18 3
2005 9

( )

Journal of Yancheng Institute of Technology(Natural Science)

Vol. 18 No. 3
Jun. 2005

RHF/6-31G* ,

, CIS/6-31G *

; ; HF
: 0641 :A
(1 o ’ 1’3’
e 1,3-
, D-A-
[4]
F( ) ,
s,
E(F)=E) = YuF,— 5 Sa,FF,
1 1
772ﬁrijiF/Fk772yij/le1FijFl+ """
3 ik 4 iw
15kl
Ty T NN
* :2005—06—07
1979—>, s

, 224003)

o TDHF

:1671—15322(2005)03—0049—04

CIS/6-31G*

98W[6]
uUst! HF
i
Aas
B
Buee »

RHF/6-31G*

’

Gaussian
GAMESS-
TDHF/6-31G*

o

B T Y%

=
a= (an +a, +a.)/3

Na = {[(aun-ay)’ + (aya)’
+ (aura ) ]/2 V0

B= SV Bt P+ Bud ik = oy
k

Bue = (B +B + D
y = (71:1:1- + /yyyy + 7;;: + 2)/111‘“\')-
+ 2% e 2742 )/5

3



) 18

O 1

50 -
, SE1~SES
2 , SE6 ~ SES8
2.1
8 1 o
R
s
““W R
o
SE1 R.=H; SE2 R=0H; SE3 R=NI{, SE4 R=0H; SE5 R=NH,
0 HN ; >
Hsz
o
SE6 X=8; SE7 X=0: SE8 X=NH
1 SE1~SE8
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Fig. 2 Frontier Molecular Orbitals of molecules SE3,SE5 and SES8
1 SE1~SE8
Table 1 The absorption properties of molecules SE1~SE8

Molecules Eex/ev A/nm f Transition Nature® Coefficient
SE1 2.7520 450.51 1.9194 HOMO—1 — LUMO+2 0.117
HOMO — LUMO 0. 681
SE2 2.6439 468. 94 1. 8990 HOMO—1 — LUMO+2 0.116
HOMO — LUMO 0.676
SE3 2.6702 464. 32 1. 8670 HOMO—1 — LUMO 0.109
HOMO—1 — LUMO+2 -0. 111
HOMO — LUMO 0.670
SE4 2. 8877 429. 35 1. 7581 HOMO—1 — LUMO -0. 117
HOMO — LUMO 0.673
SE5 2.9823 415.73 1.6393 HOMO—1 - LUMO 0.142
HOMO — LUMO 0. 664
HOMO — LUMO+2 0.114
SE6 2.9771 416. 45 1.7043 HOMO—1 — LUMO+1 0.101
HOMO — LUMO 0. 664
SE7 3.2056 386. 77 1.6611 HOMO—3 - LUMO -0. 109
HOMO—1 — LUMO+1 0.114
HOMO — LUMO 0. 648
HOMO — LUMO-+1 -0. 118
SE8 3.3975 364.93 1.5192 HOMO—3 - LUMO -0. 135
HOMO—1 — LUMO 0. 147
HOMO — LUMO 0.613
HOMO — LUMO++1 -0. 220

* (HOMO—LUMO HOMO—1—-LUMO+1) represents configuration mixing between HOMO—LUMO and HOMO—1
—LUMO-+1 transitions.



2 SE1~SES8

Table 2 Linear and nonlinear optical response properties of molecules SE1~SES8

Molecules w/D /10 esu A a/10% esu Bvec/10™ esu v/10* esu
SE1 3.33 5.13 9.63 116. 95 -93. 35
SE2 4.23 5.52 10. 45 197.09 -74.12
SE3 9. 64 5.56 10. 28 251. 47 81.07
SE4 5.07 4.79 8.32 192. 88 105.73
SE5 12.03 4.70 7.65 215.10 267. 86
SE6 4.53 5.25 7.75 132. 31 90. 58
SE7 4.97 4,64 6. 84 117.75 135.16
SES8 5.952 4.55 6.73 142. 01 191. 84
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Nonlinear Optical Properties of Squaraines Substituted by
Heptacyclic and Benzo-fuzed Heteroheptacyclic

LI Hui-qin
(College of Chemistry and Biology Engineering, Yancheng Institute of Technology, Jiangsu Yancheng 224003, China)

Abstract: The equilibrium geometries of squaraines substituted by heptacyclic and benzo-fuzed heteroheptacyclic were ob-
tained with ab initio calculation at RHF/6-31G* level and the electronic spectra were examined using CIS/6-31G* meth-
od. The linear polarizabilities, the first-and second-order hyperpolarizabilities of these squaraines were calculated using
TDHF method. The calculated results showed that both the position of substitute and the type of hetero-atom affected the
nonlinear optical properties dramatically.
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