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[Abstract] Gaussian functions have been widely used as a basis set of wave functions in
various research fields such as nuclear wavepacket dynamics. They enable the analytical
calculation of Coulomb potential integrals required for time evolution and thus are expected to
be also useful in describing the dynamics of electrons moving over a large spatial region. In
this context, we developed an efficient strategy to prepare a Gaussian basis set suitable for
Coulomb systems toward the application to electron dynamics. In our strategy, the narrowest
Gaussians are placed at small intervals near a nucleus, where the de Broglie wavelength of
electrons should be short, and broader Gaussians are placed at large intervals with increasing
distance from the nucleus. We applied the method to simulate the electron dynamics driven by
an intense laser pulse in a three-dimensional hydrogen atom.
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Fig. 1. A schematic diagram of an efficient
Gaussian basis set designed for Coulomb
systems. The Gaussian functions are placed ina

three-dimensional space.
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Fig. 2. (a) The laser pulse used in the simulation of population inversion. (b) The probability density of the

initial wave function. (c) The probability density of the wave function at the peak of the pulse. In panels (b)
and (c), the probability densities are plotted in cylindrical coordinates. The population inversion from 1s to 2p

is observed for a hydrogen atom.
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