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[Abstract] In order to solve efficiently the time-dependent Schrddinger equation describing
ionization processes of atoms and molecules in an intense laser field by a grid method, we
developed a symmetry adopted grid (SAG) method for single ionization, in which the grid space
is reduced significantly by taking advantage of the symmetry of the electronic wave function
of the system. We studied single ionization of a hydrogen molecule by the SAG method, and
confirmed that a photoelectron spectrum can be obtained with a grid space 17 times smaller
than the conventional grid method, in which the symmetry of the wave function is not taken
into account. By comparing the photoelectron spectrum calculated using the SAG method with
a reference spectrum calculated using the conventional grid method, we estimated the relative
error in the photoelectron spectrum to be smaller than 2%. The error was considered to originate
from the neglect of the double ionization in the SAG method.
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Fig.2. Spatial distributions of the wave packet along
the x direction obtained by the SAG method (in red)
and by the conventional grid method (in black) at the
propagation time of 7257 attoseconds after the
interaction with the laser pulse.
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Fig.3. Photoelectron energy distributions obtained by the
SAG method (in red) and by the conventional grid
method (in black).
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