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Quantum Chemical Study on Static Longitudinal Second Hyper polarizability of Terminal Group
Substituted Polysilane

HE Yun-Qing, DING Fu-Jiang*, ZHAO Ke-Qing

(Department of Chemistry, Schuan Normal University, Chengdu 610066)

Abstract Ab initio calculations of the static longitudinal second hyperpolarizability were reported for the trans-
polysilane H,N(SiH,SiH,) NO,, up to n=30. The magnitude of the electric fields used in the calculations was 0.0,

+0.0008, £0.0012, +0.0016 and +0.0020 a.u. These fields were found suitable for the range of values to characterize the
second hyperpolarizabilities of trans-polysilane. For the definition of the electrical property value per unit cell it was
suggested to use average value y(n)/n, instead of the difference value y(n) —y(n—1). These asymptotic values were
obtained by extrapolating the expression of y(n)/n=a-+b/n+ c/n? to infinite length, of which the parameters have been
obtained by fitting the molecular results. The most stable region in data set range (n1, n2) was selected to those |east
squares fit to asquire a subunit value for the infinite polymer property. The molecular geometry optimization increased
Dy(¥) vaue by about 20%, and the calculated Dy(w0) value with 6-31G(d) was approximate 15% lower than that obtained
with 6-31G basis set. Electron correlation increased the magnitude of Dy(e) strongly, and the MP2 values were nealy
100% higher in magnitude than the self-consistent-field values calculated by 6-31G and 6-31G(d) basis sets. Our best

value for Dy(e) of H,N(SIH,SH,) NO, reached 0.8364x10°% a.u. with M P2/6-31G(d)//RHF/6-31G level.
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