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Electron Excitation Dynamics in Molecules Described by Valence-Bond
Coupled Localized Electron Wave Packets
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[Abstract] Electron excitation dynamics induced by an intense laser pulse is studied with a
model of localized Gaussian wave packets (WPs) with variable position and width (floating
and breathing) spin-coupled as per the non-orthogonal valence-bond theory [1, 2]. The model
has been demonstrated to produce reasonably accurate ground and excited states potential
energy surfaces of small molecules such as LiH with the minimal number of WPs, i.e., one
WP per electron [3]. In particular, semi-quantitative excitation energies were obtained not
from the conventional configuration-interaction calculation but from quantizing the motion of
localized electron WPs. In this work, we extend the study to compute the high-harmonic
generation (HHG) spectra induced by an intense laser pulse [4]. A simple semiquantal WP
dynamics calculation and more elaborate calculations of various levels are compared to
elucidate the origin of plateau and cut-off observed in the HHG spectra.
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time (fs) Fig. 2: Fourier transform of the dipole
acceleration that gives the HHG spectra.

Fig. 1: Trajectories of the wave packet center and
width induced by the pulse laser field displayed
in the upper panel.
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