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We describe and analyze an approach to the approximate solution of the time-
dependent Schroedinger equation governing electron dynamics in an atom. Our
method of choice to make the original, linear Schroedinger equation tractable
for numerical computation, is the multiconfiguration time-dependent Hartree-Fock
method, MCTDHF. This variational approximation implies partially uncoupled,
nonlinear equations of motion resulting from the Dirac-Frenkel variational princi-
ple.

For the MCTDHF equations, we analyze the convergence of a time integrator based
on the symmetric splitting of the vector field into its kinetic and potential parts.
We establish the classical second-order convergence of this method assuming regu-
larity of the exact solution in the Sobolev space with two bounded derivatives for
systems of unbound fermions, and the same holds for electrons in an atom under
additional regularity assumptions.

As a prerequisite we also discuss existence and regularity of the exact solution to
the MCTDHF equations.
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