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Theoretical study of the second-order nonlinear optical
properties of one- and two-dimensional charge
transfer molecules in solvents”

Li Ming-Xue Han Kui’ Li Hai-Peng Huang Zhi-Min Zhong Qi Tong Xing Wu Qiong-Hua
( College of Science, China University of Mining and Technology, Xuzhou 221116, China)
(Received 31 May 2009 ; revised manuscript received 10 June 2009 )

Abstract
The solvent-dependent and frequency-dependent nonlinear optical ( NLO ) properties of one-dimensional charge
transfer (1DCT) molecule, p-nitroaniline (pNA) and two-dimensional charge transfer (2DCT) molecule, 1,3-diamino-
4 ,6- dinitrobenzen (DADB) have been studied by using the density functional theory ( DFT) and time-dependent coupled
perturbed Hartree-Fork ( TDHF) method, respectively. The reasons of the influence of the solvent polarity and incident
light frequency on the NLO properties for IDCT and 2DCT molecules were also discussed. Theoretical results demonstrate

that the first hyperpolarizability 8 and ultraviolet spectra strongly depend on the dielectric constant & of solvent, but solvent

polarity has little effect on the anisotropy ratio 5 and depolarization ratio D due to the linear relationship between | 8,
and \Bm | with the increase of the solvent dielectric constant g. In addition, the incident frequency has a great
influence on B,n and D . It is found that the solvent effect and the frequency dispersion effect should be considered in

calculations for obtaining accurate results.

Keywords: two-dimensional charge transfer molecule, the first hyperpolarizability, solvent effect, frequency dispersion
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