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Quantum Geometry: An effective approach to quantization of quasi-stationary states
for bispinor Dirac equation and photon propagator gauge problem

A. V. Glushkov, O. Yu. Khetselius, V. V. Buyadzhi
Odessa State Environmental University, Odessa, Ukraine

E-mail address: dirac13@mail.ru

We present a new generalized operator approach to quantization of the quasi-stationary (scatter-
ing, resonance) states of relativistic bispinor Dirac equation and their using in problems of computing
special (radiation, autoionization, collision widths)matric elements for a few classes of non-stationary
and collision tasks. Earlier we have developed an naive operator approach to quantization of the
quasi-stationary (scattering, resonant) for Dirac equations in a class of non-stationary tasks. New
algorithm has been developed and based on the gauge-invariant QED perturbation theory with
the gauge-invariant zeroth approximation, relativistic energy approach (S-matrix Gell-Mann and
Low adiabatic formalism) and mapped Fourier grid technique [1]-[4]. We make more advanced an
computational block of an approach to take into account the many-body correlations (are corre-
sponding to a few classes of the polarization, screnning diagrams, continuum pressure, mass operator
self-iterations etc) in the quantum systems.

It is quatitatively analyzed a contribution into the cited matrix elements of the high-lying Ryd-
berg, autionization, resonant states in spectrum of the energy eigen-values of the total Hamiltonian
[2]. The generalized Grant theorem is proved, stating the non-zeroth contribution of the fourth
order QED perturbation theory into imaginary part of the energy shift due to the polarization,
screening effects, if the many-body Dirac hamiltonian eigen functions are used. This contribution
describes collective effects and it is dependent upon the photon propagator gauge (the gauge non-
invariant contributions). It is also presented proof of the generalized theorem regarding limiting the
asymptotic behaviour of the collision cross-section at infinite energy for systems, described by the
Dirac equation.
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