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Quantization of quasi-stationary states of the local Dirac-Fock equation with ab initio
effective non-singular potentials: New scheme

A. V. Smirnov, T. A. Florko, A. A. Svinarenko

OSENU, Odessa, Ukraine

E-mail address : quantsmi@mail.ru

The paper goes on our work on carrying out an effective procedure of quantization of quasi-
stationary states of the relativistic bispinor equations. Here we examine the quantization of quasi-
stationary states of the Dirac-Fock equation [1] with ab initio effective non-singular potential and
developing a new scheme to computing energy and spectral characteristics of the resonances in spec-
tra of heavy finite Fermi-systems, includinbg high-lying states, autoionization, Rydberg resonances.
The new approach is based on the relativistic many-body perturbation theory with local Dirac-
Fock zeroth approximation combined with the generalized relativistic energy approach (Gell-Mann
and Low S-matrix formalism) [2] and applied to quantitative studying spectra of heavy few-body
systems such as the He-, Be-like multicharged ions.

As usually, the relativistic wave function zeroth basis is calculated from the Dirac-Fock "local"
equation with a potential, which includes non-singular electric potential plus exact Fock exchanege
functional [3]). All correlation corrections of the second order and dominated classes of the higher
orders diagrams (electrons screening, particle-hole interaction, mass operator iterations, continuum
pressure etc) are taken into account.

It has been proven a generalized minmax theorem establishing a link between the relativistic
many-body perturbation theory zeroth-approximation orbital basis quality and value of the gauge
non-invariant contribution to autoionization resonance width. Some applications of new approach
are presented [4], in particular, energies for the low-lying, Rydberg and autoionization states in
spectra of the He-,Be-like multicharged ions, and numerical estimates of the different contributions
of the relativistic and exchange-correlation corrections.
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