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External field effect on the molecular characteristics and potential energy of SiH
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(College of Mathematics and Physics, Jinggangshan University, Ji’an 343009, China)

Abstract: By setting different electric fields and adopting density functional B3P86/cc-PV5Z method, the
geometric structure of SiH molecule is optimized, and the bond lengths, dipole moments, vibration fre-
quencies and other physical properties parameters are obtained. On the basis of adopting the energy of
high precision coupled cluster CCSD (T) method and the same basis set to scan single point energies,
the potential energy curves of different external fields are given. The results show that the physical
properties parameters and potential energy values will change with the changes of external electric field,
especially, of the reverse direction electric field. In order to get the critical dissociation electric parame-
ter, the dipole approximation is adopted to construct potential model, then the model is put to fit the
corresponding potential energy curve of external electric field. It is found that the fitted critical dissocia-
tion electric parameter is reasonably consistent with the numerical calculation; i. e. , the relative errors
are also less than 4%. So the model constructed is reliable and accurate. These will provide some theo-
retical and experimental reference for the studies of molecular spectroscopy, dynamics and molecular
cooling with Stark effect.
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Tab.1 Bond lengths, vibration frequencies. dipole moments and infrared (IR) in different external electric fields
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Fig. 1 The varied relations of bond length, dipole moment. vibration frequency and IR

with external fields
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Tab. 2 The fitted parameters of SiH molecule without external electric field.

Cal. Fit. Lit, [16] Lit, (17 Lit, [18] Lit, (19 Lit, (28] Exp. (11
R./nm 0.1527 0.1521 0.1522 0.1523 0.1521 0.1522 0.1520 0.1520
D./eV 3.183 3.181 3.12 3.212 3.253 3.181 3.143 3.185
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Fig. 2 The potential energy curves of SiH in different external electric fields
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