Глава 1.
1.1. Теоретическое описание процесса. (Стр. 13) – до абзаца на стр. 15, начинающегося словами "В режиме длин волн от длинноволнового…"
1.1. THEORETICAL DESCRIPTION OF THE PROCESS.

When providing a theoretical description of the differential cross-section of the process of an X-ray photon anomalous elastic scattering with an atom
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where Ω stands for the solid angle, r0 = 2.818 x 10-13 cm is the electron classical radius, and Q stands for the process probability amplitude, the modern scientific literature uses two schemes.

The first scheme represents the second order of the nonrelativistic wave-mechanical perturbation theory developed in the fundamental works by Dirac [6], while Kramers and Heiselberg [1] and Waller [2] were the first to implement it in describing the process of electromagnetic radiation anomalous scattering with a matter.

In this monograph the nonrelativistic variant of the first scheme of describing the differential cross-section (1.1), considering the nonvanishing decay widths of atomic vacancies in its structure, will be called approximation of the Kramers-Heiselberg-Waller formula. The relativistic variant of this scheme for an atom (relativistic Hamiltonian and description of one-electron wave function with the Dirac spinors) formally and mathematically gives the second order Ŝ-matrix formalism of quantum electrodynamics [7], and its modern form for calculation of the differential cross-section (1.1) is represented by the Kissel-Pratt [8] algorithm. In the context of the relativistic variant of describing the gamma radiation elastic scattering (the photon energy ħω ~ 500 keV
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10 MeV and more), when calculating the differential cross-section (1.1) for heavy atoms, it is probable to consider, along with the Rayleigh scattering on the atom's electrons, the Thomson scattering on the nucleus, the Rayleigh scattering on the nucleons of the nucleus, and the Delbrück scattering, which is the photon elastic scattering on the virtual electron-positron pairs emerging from the Coulomb field of the nucleus.

Here we would like to remind the reader of the fact that in scientific literature the term Rayleigh scattering stands for photon elastic contact and nonlocal (through absorption and subsequent radiation) scattering with electrons (nucleons) of the atom (nucleus), while the term Thomson scattering on the nucleus stands only for photon contact elastic scattering with a nucleus when it is considered as a "point" object.

Глава 2.
2.2. Аномально-дисперсионные слагаемые Крамерса-Гейзенберга-Уоллера: квантовая интерференция многочастичных эффектов. (Стр. 55) – до абзаца на стр. 56, озаглавленного "Расчет волновых функций одночастичных состояний."
2.2. KRAMERS-HEISENBERG-WALLER ANOMALOUS-DISPERSING COMPONENTS: QUANTUM INTERFERENCE OF MANY-BODY EFFECTS.

According to the expression for the differential cross-section (2.22), we are dealing with the following: a) the processes of different excitation/ionization degrees of all the atomic shells take place at the virtual level at the same time; b) the partial amplitude of the photon scattering probability at the fixed atomic shell is proportional to the sum of the squares of the probability amplitudes of the processes of different excitation/ionization of that shell; c) the differential cross-section of elastic scattering is proportional to the square of the sum of the partial scattering probability amplitudes.

The interference of the scattering probability amplitudes results in the fact that the differential cross-section of elastic scattering cannot be represented with the sum of the partial differential cross-sections for the channels of individual shells and the fixed excitation/ionization degree of the ground state of the atom. Hence, when giving a theoretical description of the differential cross-section of photon elastic scattering with an atom, we are facing a peculiar phenomenon – the quantum interference at the virtual level of the entire hierarchy of the many-body effects building the process probability amplitude.

The goal of this part of the monograph is to expound the physical contents and the methods of theoretical description of the abovementioned many-body effects hierarchy during the process of X-ray photon absorption in the sphere of the of ionization threshold energies of the deep atomic shells.

2.2.1. Electron Shell Radial Restructuring Effect.

It is established that the main many-body effect influencing the theoretical absolute parameters and the form of deep atomic shell photoabsorption cross-section is the effect of radial monopolistic (without any changes of the state wave function symmetry) restructuring of the electron shells (MRES) of the atomic core in a self-consistent Hartree-Fock field of the generated deep vacancy [67].

The generation of a deep nl-vacancy results in the fact that, first of all, the outer shells of the atomic core react to the destruction of the nl4l+2 -screen between them and the atomic nucleus with a considerable decrease of their average radii. The shift of the electron density of the atomic core towards the nucleus is accompanied with some extra delocalization of the photoelectron wave function. This kind of delocalization leads to decrease of the photoabsorption probability amplitude.

Taking the MRES effect into consideration presupposes solution of two problems: calculation of the one-electron wave functions of the phototransition initial and final states, and that of the matrix elements of the physical quantity operators. Hence, the task solution algorithm is divided into two steps. We will describe them successively.
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