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—0.03 246. 00 246. 00 235.71 219. 32 219. 31 156. 7 135.75 135.75 119. 47 119. 47
—0.02 249. 85 249. 85 244.63 226. 24 226. 23 158.34  137.37 137.37 120. 19 120. 19
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0 263.19 257. 48 257. 48 240. 27 240. 25 162.26 141.12 141.12 121. 04 121. 04
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Study on the Structural Characteristics and Excitation
Properties of GeO Molecules in an External Electric Field

LIU Gao-fu, WU Xu-pu. LIU Jia-xing. WU Yong-gang

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

Abstract: Using density functional theory and Hsehlpb method, the stable configuration and structural pa-
rameters of GeO molecules obtained under different electric field strengths were optimized, and their bond
length, total energy. dipole moment, energy gap and infrared vibration frequency under an external elec-
tric field were analyzed. The results showed that in the axial direction (z direction), with the increase of
the external electric field, the bond length of the molecules increased, while the total energy of the mole-
cules decreased, and the dipole moment increased linearly; also, with the increase of electric field, LUMO
orbital energy and HOMO orbital energy decreased slowly, the energy gap increased slowly, and the am-
plitude decreased. At the same time, a red-shift phenomenon appeared in vibration frequency. In addition,
the effects of external electric field on UV-VIS, excitation energy and vibrator strength of the GeO mole-
cules were studied by TDDFT based on the same base group, and the results indicated that with the in-
crease of applied electric field, the transition energy decreased, the wavelength of excited state increased,
the absorption peak exhibited a red-shift, and the molar absorption coefficient decreased.

Key words: GeO molecule; external electric field; molecular structure; infrared vibration; excication

state; excitation properties
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