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Quantization of states of the bispinor Dirac equation with special radiation potentials
and parity nonconservation effect in heavy finite Fermi-system

O. A. Antoshkina, O. Yu. Khetselius, V. F. Mansarliysky
(OSENU, Odessa, Ukraine)

E-mail address: quantant@mail.ru

In this work we go on our investigation of a problem of the eigen-values spectrum and eigen-
functions for an effective relativistic many-body Dirac Hamiltonian of the finite heavy many-body
Fermi-systems and further application to quantitative description of the electroweak interactions
with calculating the corresponding radiation ( including the electroweak) amplitudes for transition,
in which the parity non-conservation effect takes a place. Here we present an new improved scheme
to quantization of the quasistationary states of the relativistic bispinor Dirac equation with a non-
singular (singular) electromagmetic potential and additional radiation potentials. The basis for to
quantization of the Dirac equation quasistationary states and their computing is consitent gauge-
invariant formalism of the nuclear-QED perturbation thepry [1]. New element is development of the
optimal scheme for computing radiation (electroweak) amplitudes of the forbidden and allowable
transitions with using the optimized one-quasiparticle representation [2]. There are considered the
conditions when a gauge invariance of theory is violated. The corresponding theorem is proven.

New scheme is applied to computing the complex quantum system hyperfine structure integrals,
parity non-conservation radiation (electroweak) amplitudes for a set of the heavy finite Fermi-
systems with accounting of exchange-correlation, Breit, weak e-e interactions, radiative and nuclear
(magnetic moment distribution, finite size, neutron “skin”) corrections, nuclear-spin dependent cor-
rections due to anapole moment, Z-boson ((AnVe) current) exchange, combined hyperfine and Z
boson exchange ((VnAe) current) interactions [3]. The data for test systems are compared with
the Standad Model predictions. It has been found a essential difference of the standard data.
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