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Effect of the mixture and flip of the molecular orbitals of ethanol on tunnel
ionization under intense laser field

oTomohito Otobe, Hiroshi Akagi, Ryuji Itakura
Kansai Photon Science Institute, QST, Japan

[Abstract] We numerically investigate the tunnel ionization process of the ethanol molecule
under an intense laser field. We use the density functional theory with KLI-SIC potential, which
reproduces the binding energy of the HOMO. We solve the complex eigen energy of the Kohn-
Sham Hamiltonian under static electric field and absorbing potential far outside of the molecule.
Our results for the HOMO-1 show reasonable agreement with experimental results measured
under an intense circularly polarized laser field at 8 X 10"* W/cm®. We reveal that the orientation
dependence of tunnel ionization rate of the HOMO-1 of ethanol cannot be described if we take
account of only a single molecular orbital. The orientation dependence results from mixture
and/or flip of the molecular orbitals under the intense electric field. The effect of the mixture
and flip depends significantly on the orientation direction with respect to the electric field.
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