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Fig. 2 Geometrical structures of [ (SiS,),S]™
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Fig. 3 Geometrical structures of [ (SiS;);S ]~
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Fig. 4 Geometrical structures of [ (SiS,;),S]
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Table 1 Bond length, overlap population, Mulliken charge. total energy(Er) and characteristic
vibrational frequency of the most stable isomer of [ (SiS,)S] (n=1—4)
Structure Symmetry Bond length/nm Mulliken charge Er/a.u. * Vibrational frequency (IR) * *
1-2 Coo Si—S1 0.203 9 Si 0.220 6 —1484.2351 593(6.13) Si
Si—S2 0.203 8 S1 —0.407 1
S2 —0.406 3
2-2 Cy Sil—S1 0.206 6 Sil —0.134 1 —2570.234 6 584(314.58) Sil
Sil—S2 0.2255 Si2 0.303 9 748(252. 68) Si2
Si2—S2 0.213 3 S1 —0.270 4
Si2—S3 0.197 9 S2 —0.1205
S3 —0.388 1
3-1 Cao Si1—S1 0.206 4 Sil —0.190 2 —3656.232 1 561(724.69) Sil
Sil—S2 0.226 0 Si2 0.316 6 759(256.51) Si2
Si2—S2 0.210 6 Si3 —0.065 9
Si2—S3 0.221 8 S1 —0.252 8
Si3—S3 0.21114 S2 —0.0257
Continued

Structure Symmetry Bond length/nm Mulliken charge Er/a. u. Vibrational frequency(IR) *
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Si3—S4 0.196 9 S3 —0.0759
S4 —0.3517
4-3 Coy Sil—S1 0.206 1 Sil 0.255 6 —4 742.215 3 547(1 042.25) Sil
Sil—S2 0.226 4 Si2 0.297 4 765(253.62) Si2
Si2—S2 0.210 4 Si3 0.260 7
Si2—S3 0.221 9 Si4 0.347 7
Si3—S3 0.2119 S1 —0.3215
Si3—S4 0.219 9 S2 —0.235 3
Si4—S4 0.212 1 S3 —0.188 8
Si4—S5 0.196 2 S4 —0.183 3
S5 —0.3037

* 1a.u. =27.211eV; % % Frequency/IR intensity: frequency in cm ™

1

and IR intensity in km/mol.
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Abstract The possible geometrical structures and relative stability of silicon-sulfur clusters [ (SiS,),

ST (n=1—4) are explored by means of density functional theory (DFT) quantum chemical

calculations (B3LYP/6-31 +G* ). The effects of polarization functions and electron correlation are

included in these calculations. The electronic structure and vibrational spectrum of the most stable

geometrical structure of [ (SiS;),S]™ are analyzed by the same method. As the result, the regularity of

the [(SiS,),S]™ cluster growing is obtained, and the calculation can be used to predict the mechanism
of the [(SiS,),S] cluster forming.
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