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Fig. 1 The geometrical structure of 4,4 -bis

(dimethylamino) stilbene
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Table 1 The bond length (0. 1 nm) variation of
4 ,4'-bis (dimethylamino) stilbene in different

solvents (e is the dielectric constant of the

solvent).
Solvents | =1 |e=2.228|e=2.379| e=20.7
Gas CClL, Toluene | Acetone

Bond

N(1)-C(2) 1.3919 1. 3890 1. 3885 1. 3869
C(3)-C4) 1.4614 | 1.4603 1. 4602 1. 4606
C(4)-C(5) 1.3513 1.3512 1. 3512 1. 3520
C(5)-C(6) 1.4614 | 1.4603 1. 4602 1. 4606
C(7)-N(&) 1.3919 1. 3890 1. 3885 1. 3869
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Table 2 The oscillator strength §,, for the lowest excited states with excitation energies E (eV),

and wavelength A, (nm) in different solvents

e=1 e=2.228 e=2.379 e=20.7
E Aop Oop E Aop Oop E Aop Oop E Aop Oop
3.46 358.5 1. 43 3.44 360. 6 1.43 3.44 360. 8 1.43 3.41 363.4 1.43
352.9%| 1.17¢% 364%
4.14 299. 3 0 4,13 300.4 4,12 300. 6 0 4.10 301.9 0
4.14 299.1 0.13 4,13 300. 2 0.13 4,13 300. 3 0.13 4,11 301.6 0.13
4,27 290. 3 0 4,25 292.3 4,24 292.5 0 4. 20 295.1 0
5.04 246. 2 0 5.02 247.2 5.01 247.3 0 4,99 248.7 0

#* From Ref, [18]
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Table 3 The two-photon absorption cross section ¢, (107* cm*s/photon) under one-color linearly and

circularly polarized light and state-state dipole transition element p; (a. u. ) for the fourth excited

state with excited energy E (eV) and wavelength A,(nm), in different solvents

€ E A Mol 14 oue o Ap” o Al o
1. 000 4,272 580.5 4,109 7.274 12.70 8. 468 522 3.4X107?
2.228 4,242 584. 6 4,120 7.304 12.79 8.528
2.379 4,240 584.9 4.121 7.303 12. 80 8.534 532 11.92
20.700 4,202 590. 2 4,138 7.350 12.95 8. 636 532 4,78

** From Ref.[11],# From Ref. [18].
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The Solvent Effect on Two-Photon Absorption of 4,4-Bis
(Dimethylamino) Stilbene

Su Yan Wang Yanhua Wang Chuankui
(Department of Physicss Shandong Normal University, Jinan 250014)
(Received 27 June 2002; revised 30 August 2002)

Abstract: The two-photon absorption properties of 4, 4'-bis ( dimethylamino) stilbene
synthesized recently are calculated at ab initio level. The hybrid density functional theory is
embraced to optimize the geometry of the molecule and the time-dependent density functional
theory is used to study the nonlinear optical properties of the molecule. Simulation of the
solvent effects is carried out by the self-consistent reaction field theory with the polarizable
continuum model. The numerical results show that three-state model is good enough to give
the two-photon absorption cross section for the lowest excited states, which is consistent with
experimental measurement quite well. As the increase of the polarity of solvent, the
wavelength of single photon is red-shifted and the two-photon absorption cross section is
increased slightly. The TPA cross sections agree well with the experimental data.

Key words: nonlinear optics; two-photon absorption (TPA) cross section; solvent; 4,4-bis
(dimethylamino) stilbene
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