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Application of the wavepacket expansion in the phase space representation
to multidimensional tunneling and electron dynamics

oKazuma Suzuki, Yuta Arai, Manabu Kanno, Hirohiko Kono
Department of Chemistry, Graduate School of Science, Tohoku University, Japan

[ Abstract] We present a time-evolution method for quantum dynamics in which the
wavefunction is expanded in terms of Gaussians placed at von Neumann unit cells in the phase
space, with a threshold parameter ¢ to determine the expansion accuracy. The wavepacket
propagation is obtained by solving the equations of motion for expansion coefficients only. Re-
expansion is made when the change in wavefunction exceeds another threshold parameter 6 (>
¢). Gaussians necessary for representing the wavefunction are automatically selected merely by
adding new Gaussians to or subtracting Gaussians from the basis set. From the application to
model tunneling systems in one to three dimensions, the present Gaussian expansion approach
is able to accurately evaluate the tunneling time and tunneling direction in multidimensional
systems. We further extend the presented method to electron dynamics and apply it to a
hydrogen atom irradiated by an intense laser pulse.
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