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"A, 3.7098 eV SiH,— 2 SiH,
SiH+H 8
1 SiH, X'A,
6-311G 6-311+ G 6-311+ + G 6311+ + G df 6-311 + + G 3d2f 6-311+ + G 3df 3pd
B3P86
Ry Rgiip/nm 0.15507 0.15503 0.15505 0.1526 0.15212 0.15217
/HSiH/ ° 91.7475 91.6525 91.6578 91.4259 91.2022 91.2473
B3LYP
Rys; Rgp/mm 0.15519 0.15513 0.15515 0.15267 0.15213 0.15222
/HSiH/ ° 91.8574 91.7683 91.7708 91.711 91.5272 91.5881
QCISD
Rys; Rgp/mm 0.1564 0.15631 0.15633 0.15181 0.1519 0.15149
/HSiH/ ° 93.2 93.1768 93.1644 92.856 92.7343 92.5025
2 SiH, X'A,
/eV /Cm_l
Rys;/nm S HSiH/ ° 0, a wy a w3 by Jr R, Jr,® Sk a foa
0.15149 0.1516 92.5025 92.1 3.7098 1037.4942 984.3  2086.0590 2062  2081.8883 2024 0.15998 0.00066 0.00757  0.16285
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B3P86
Rysi Rgip/nm 0.16936 0.17049 0.16257 0.16152 0.16014 0.16081
/FSiF/ ° 98.2456 98.8450 99.9573 100.0749 100.7079 100.6640
E/Hartree —489.8396 —489.8513 —-489.9124 —489.9225 —489.9416 —-489.9367
B3LYP
Rysi Rsip/nm 0.16985 0.17124 0.16325 0.16212 0.16077 0.16139
/FSiF/ ° 98.3451 98.9211 100.1329 100.1820 100.8805 100.8121
E/Hartree —489.2840 —489.2981 —489.3573 —489.3672 —-489.3861 —489.3814
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. 4 SiF, X'4,
/eV Jem™! /a.u
Rysi/mm /FSiF/ ° w) a Wy a w3 by leRl fkl R, fkla foa
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on SiX, X=H F molecules™
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Abstract

Using the QCISD/6-311 + + G 3df 3pd and B3P86/6-311 + + G 3d2f respectively the possible ground-state structures
of SiH, and SiF, molecules have been optimized. The results show that the ground state of SiH, molecule is of C,, symmetry and
in the ' A, state whose angle equilibrium nuclear distance and dissociation energy are 92.5025° 0.15149 nm and 3.7098 eV
respectively The results also show that the ground state of SiF, molecule is of C,, symmetry in the ' A state whose angle
equilibrium nuclear distance and dissociation energy are 100.7079° 0.16014 nm and 14.1391 eV respectively and their
harmonic frequencies and force constants have been calculated. The present paper correctly determines the dissociation limits
based on group theory and atomic and molecular reactive statics AMRS . Analytical potential energy functions for the ground
states X' A, of SiX, X=H F have been derived using many-body expansion method. The structure and energy of SiX, X =
H F can correctly reappear on the potential surface. Molecular reaction kinetics of SiH + H and SiF + F based on the potential

energy functions is discussed briefly.

Keywords SiH, SiF, many-body expansion theory analytical potential energy function
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