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Theoretical investigation on structures, electronic spectra and
nonlinear optical properties of gold compounds [X-{Au(PMe,)},]

MA NaNa, QIU YongQing, SUN ShiLing, LIU ChunGuang, FAN Min & SU ZhongMin
Institute of Functional Material Chemistry, Faculty of Chemistry, Northeast Normal University, Changchun 130024, China

Abstract: The structures, electronic spectra, polarizability and third-order nonlinear optical properties of six gold
compounds [X-{Au(PMes)},] were investigated by density functional theory (DFT) B3LYP and BhandHLYP methods.
It was found that the calculation methods and basis set are rational for the object of study, and molecular structures
change slightly when PPh; is replaced by PMes;. The spatial effects of the bridging section have a significant influence
on the polarizability, but indistinctive to the third-order nonlinear optical (NLO) coefficient. As a result of the
conjugated effect in different compounds, the third-order polarizability of molecule 1a is the smallest, while that of
molecule 2a is the largest. Au has donor ability in molecule 1a but acceptor ability in molecules 2a—6a by analyzing the
electronic spectra and frontier molecular orbitals constitute maximal absorption, which indicates the contribution of Au
to NLO properties in the six molecules is different.

Keywords: gold compounds, electronic spectra, third-order nonlinear optical (NLO), properties, density functional
theory (DFT)
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