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Theoretical study of structural and electronic properties of
sila-dodecahedrane as an optical-chemical sensor by density
functional theory method

Mohammad Qasemnazhand, Farhad Khoeini*

Department of Physics, University of Zanjan, Zanjan, Iran

Abstract: In this research, first sila-fullerene and sila-fullerane structures have been investigated, then in terms
of chemical properties, they have been compared with the corresponding carbon structures. Our findings show
that silicon enters the fullerene structure only by decreasing symmetry, even at smaller sizes of fullerene
geometry, it cannot form a stable structure. However, sila-fullerenas are as symmetrical and stable as carbon
fulleranes; and also, have high chemical hardness and electron affinity, these two features make them suitable
for use in chemical sensors. The electronic properties of the studied structures have been performed with density
functional theory (DFT) under functional and basis set of B3LYP/6-31+G(d,p), and Time-dependent DFT
calculations have been used to obtain the UV-VIS spectrum.
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