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The work goes on our studying energy and spectral ('}lal‘?‘l(‘.tﬂ'isti(‘.ﬁ of the hz?d.rom(i systems [1
Here we present a new consistent approach for quantization va the stationary (_ql_lamstatlo'nary) state
of the relativistic Klein-Gordon-Fock equation with the pi-N standard 'dl‘ld pi-N generalized nu.cle:a
interaction potentials in application to hadronic atomic systems. The fundamental characterlstn?
we calculate are: energy spectra, radiative corrections, hyperfine structure [)?‘11‘&1118-’[’61‘5 for hadroni
(pionic) systems [3]. Our new approach is ab initio, relativistic method allowing to carry ou
a consistent calculation of the spectra for pionic systems with an account of relativistic, nucleas
radiative effects within the gauge-invariant QED perturbation theory in version [3|. New analytica
and numerical estimates regarding a quantitative link between a consistence of the quantizatio
procedure, a quality of the nucleus structure modeling and accuracy of calculating energy an
spectral properties of systems have been received.

The wave functions zeroth basis is found from the relativistic Klein-Gordon-Fock equation wit
the pi-N standard and pi-N generalized nuclear interaction potential. The general potential include
the self-consistent ab initio potential, the electric and polarization potentials of a nucleus plu
above indicated nuclear interaction ones. As usually, in order to make modelling a nuclear charg
distribution in a nucleus the Fermi model has been used. Within the method of differential equation
[3], the corresponding nuclear potential is found as solution of the differential equations system
The energy shift is connected with a length of the pion-nuclear scattering (scattering amplitude fc
zeroth energy). It has been proven a generalized theorem establishing a link between a quality wav
functions zeroth basis and value of the gauge non-invariant contribution to energy. As applicatio
O‘f the approa‘ch‘, the data'on energy characteristics (transition energies and probabilities) of th
different transitions group in the pionic systems, including estimating the values of the strong pior

puclear interaction energy levels shifts and widths, defining the corrections due to the e-screening
vacuum polarization, relativistic recoil effects etc are presented and

theoretical and experimental results. compared with available othe
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