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Ionization probabilities in highly charged ions
exposed to strong laser fields

Nowadays, laser technologies are rapidly developed. For instance, there is PHELIX facility (The PetawattHigh-
Energy Laser for Heavy Ion EXperiments) [1] at GSI (Darmstadt). This facility allows us to obtain extremely
intense laser fields. Highly charged ions are the ones of themost interesting objects that can be experimentally
studied with such strong fields. FAIR will provide a unique opportunity to carry out ionization experiments
with highly charged hydrogenlike ions (up to uranium) exposed to strong laser fields from PHELIX facility for
testing QED effects in extremely intense fields. The theoretical description of the process under consideration
is needed for such experiments at FAIR.

In present work the time-dependent Dirac equation for a highly charged hydrogenlike ion in presence of a
strong laser field was solved numerically. The interaction with the intense electromagnetic pulse was con-
sidered within the dipole approximation in the length gauge. At the first stage the stationary problem in the
Coulomb potential of the nucleus was solved with the dual kinetic-balance (DKB) approach [2], in which the
basis functions are constructed from B-splines. The DKB approach provides a solution of the stationary radial
Dirac equation. A significant advantage of this approach is the absence of spurious states. At the second stage
the time-dependent problem for a hydrogenlike ion in presence of a strong electromagnetic field was solved.
The time-dependent Dirac wave function was expanded in terms of the stationary Dirac equation solutions.
The expansion coefficients were found employing the Crank-Nicolson propagation scheme [3].

Relativistic calculations of the excitation and ionization probabilities in highly charged ions exposed to strong
laser fields were performed. Also convergence properties of the excitation and ionization probability values
with respect to different basis set parameters used in the calculations were studied.
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