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Molecular character and potential energy function of
CO under external electric field

WU Yong-Gang, LUO Ya, LINGHU Rong-Feng
(School of Physics and Electronic Science, Guizhou Education University, Guiyang 550018, China)

Abstract: The DFT(B3LYP) method with Aug-cc-pvtz basis set is used to investigate the equilibrium
structures, atomic charge distributions, dipole moments, harmonic frequencies and total energies of CO
molecule under different external electric fields. The results show that the bond lengths are in excellent
agreement with the experimental results. The bond length is proved to be increasing and harmonic fre-
quency is proved to be decreasing, the total energy is found be first decreasing, and then increasing,
with the variation of external field, and the dipole moment is detected to be increasing (Numerical re-
sults) with the variation of reverse external field. The potential energy curves of CO molecule under dif-
ferent external fields are also obtained by DFT(B3LYP) method with Aug-cc-pvtz basis set. The poten-
tial energy function without external electric field is fitted by Morse potential. It is found that the fitting
parameters are in good agreement with experimental values. The potential energy curves without exter-
nal electric field is smaller than that with external electric field.
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Fig. 1 Ground state geometry of CO molecule
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Tab.1 The equilibrium structures of CO molecule by different methods

MP4/Aug- B3LYP/Aug- B3P86/Aug- B3PW91/Aug- QCISD(T)/Aug- CCSD(T)/Aug- CEEE st
ccpvtz cc pvtz cc pvtz cc-pvtz ccpvtz ccpvtz
R(V/A 1. 1466 1.1258 1. 1249 1. 1256 1. 1370 1.1359 1.1283 1. 1250
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Tab.2 The charge population distributions of CO molecule under different electric fields

—0.05 —0.04 —0.03 —0.02 —0.01 0 0.01 0.02 0.03 0.04 0.05
C —0.2216 —0.1336 —0.0647 —0.0069 0.0444 0.0918 0.1363 0.1774 0.2121 0.2321 0.2154
O 0.2216 0.1336 0.0647 0.0069 —0. 0444 —0.0918 —0.1363 —0.1774 —0.2121 —0.2321 —0.2154
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matic diagram by negative electric field
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Fig. 3 The bond length vs electric field strengths of

CO molecule
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Tab.3 The bond lengths of CO molecule under different electric field strengths
F/a. u. —500 —400 —300 —200 —100 0 100 200 300 400 500
R//o\ 1. 11590 1.11700 1.11854 1.12052 1.12294 1.12583 1.12923 1.13318 1.13776 1. 14305 1.14918
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Tab. 4 The Harmonic frequencies, energies, and dipole moments of CO molecule under different electric fields

—0.05 —0.04 —0.03 —0.02

—0.01

0 0.01 0.02 0.03 0. 04 0.05

Freq/cm™ ! 2284.3635 2277.3055 2265.9796 2250.5512 2231.0356 2207.3437 2179.2874 2146.5791 2108.7968 2065.3507 2015.4443
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Tab.5 The fitted parameters of CO molecule without ex-

ternal electric field
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Fig. 8 The potential energy curves of CO molecule

under positive electric field
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Fig. 9 The potential energy curves of CO molecule
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