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Fig. 1 Optimized configuration diagrams of the NiPS; cluster
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Fig.2 Infrared spectra of optimized configurations of the NiPS, cluster
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Fig.3 Raman spectra of optimized configurations of the NiPS, cluster
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Table 2 Polarizabilities of optimized configurations of the NiPS, cluster
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Density functional analysis of the spectral properties of the
NiPS; cluster

SONG Jingli Fang ZhiGang"™ MAO ZhiLong JING RunTian ZENG XinYu LIU Li’E

(School of Chemical Engineering, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract; Using density functional theory, the initial configuration of the NiPS, cluster was optimized at the
B3LYP/def2-tzvp level, and nine optimized configurations were obtained. The spectroscopic properties of the NiPS,
cluster were analyzed by infrared spectroscopy, dipole moment values, Raman spectroscopy and polarizability val-
ues. The results show that all the optimized configurations of the NiPS; cluster have C1 symmetry, and the double

plane asymmetric configuration 1’

is the most stable. The infrared and Raman activities of the double stereoscopic
capped triangular cone configuration 5* and the quadruplet stereoscopic capped triangular cone configuration 3
are similar. The strongest infrared characteristic vibration peaks of the double stereoscopic triangular bicone config-
uration 2* and the quadruple stereoscopic triangular bicone configuration 1| as well as the strongest Raman
characteristic vibration peaks of the double plane asymmetric configuration 4* and the quadruplet stereoscopic
capped triangular cone configuration 3'* | are all redshifted. The infrared activity of the NiPS, cluster is affected by
its geometric shape, and the Raman activity is affected by its polarization tensor.

Key words: NiPS; cluster; density functional theory; infrared spectrum; dipole moment; Raman spectrum; polar-

izability
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