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Properties of Ground State for OH Radicals

in Different External Electric Fields

LIU Gao-fu, CHEN De-liang, WU Yong-gang

School of Physics and Electronic Science s Guizhou Education University s Guiyang 550018 , China

Abstract: The density functional theoretical method with Aug-cc-pvqz basis sets (MPW1PW91/Aug-cc-
pvqz) was adopted to study the total energy, bond length, dipole moment, harmonic frequency, infrared
intensity, atomic charge distribution, and HOMO (the highest occupied molecular orbital energy level)
and LUMO (the lowest unoccupied molecular orbital energy level) of the OH radical ground state mole-
cules in electric fields with different intensities. The results showed that the equilibrium structure was
highly consistent with experiment data, the error being 0.001 3% only. The harmonic frequency ( f =
3 739.403 cm ') also well agreed with the experiment data of the NIST database ( f=3 737.76 cm™').
With the increase of the external electric field, bond length and infrared intensity decreased first, and then
increased; in contrast, HOMO energy level and harmonic frequency were observed to increase first and de-
crease afterwards. The electric dipole moments were noticed to increase linearly, and LUMO energy level
was found to increase slowly. The energy gap (E,) increased first, and then decreased. The external elec-
tric field intensity was selected by the OH radical molecules, when it was excited.

Key words: OH radical; external electric field; infra-red spectrum
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