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Actuality. Today, the most promising materials of electronic, energy, and aerospace industries are developed not only taking into account quantum effects due to the nanometre
level of the element base of devices, but also complex collective phenomena in the electrons’” subsystem of solids and other types of lattice perturbations (phonons, magnons,
etc.). These effects can significantly change the electrical, optical, magnetic and even mechanical properties of the system with relatively small external influences, and therefore
their presence can be detected by changing many physical characteristics. However, the most of these changes are caused by the modification of the electronic structure, for
example, due to strong electron-electron correlations. A very limited number of methods allows an experimental observation of these changes in the electronic structure. Such
methods reproduce the Fermi surface in strong magnetic fields (based on Haas—van Alphen and Shubnikov—de Haas effects) or permit a direct observation of the band structure
(using angle-resolved photoemission spectroscopy (ARPES)). Both of these methods require the magnetic fields (including very strong ones), low temperatures and, in the case of
ARPES, ultra-high vacuum, and they are only applicable to systems with a well-defined band structure and Fermi surface. All these experimental complexities and natural
limitations are absent in the method of positron spectroscopy, namely, in the method of angular correlation of electron positron annihilation radiation (ACAR).

Models of ACAR. This method involves partial hardware integration of the momentum distribution of electrons by energy and by components of the wave vector, which lies in the
plane of the slit of the annihilation gamma rays’ detector, which allows to analyse poorly defined (spread) momentum distributions of electrons, including the vicinity of the Fermi
surface, for example, for nonstoichiometric alloys. The use of spin-polarized positrons additionally allows determining in magnetic materials separately for each of the directions
of the electrons’ spin the distribution of their by pulses. In addition, this method allows to determine the size and concentration of defects in crystalline or non-crystalline matter
and to study their electronic properties. Thus, the theoretical consideration of the influence of some many-particle effects on the momentum distributions of conduction
electrons recorded by the ACAR method (Figs. 1, 2) is actual (note, that contributions of core electrons, positronium and other paths of annihilation are not considered here).
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Fig. 1. Sketch of the angular correlation spectrometer of annihilation radiation.
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Conclusions. As shown for substitution binary alloys, the electrons momentum distribution n,(k) is sensitive to many-body effects, including atomic and/or magnetic short-
range orderings and strong electron-electron correlations, which allows to use ACAR for mentioned effects experimental identification. Particularly, it is possible to recover
from ACAR experimental data, corresponding to a band electrons contribution, the equilibrium values of correlation parameters (¢, and ¢ ), and estimate not only the linear
size of regions of homogeneous short-range atomic ordering, but the analogous characteristic of nanosize magnetic regions. As determined, the ACAR is more sensitive
to magnetic ordering than to atomic one. The sensitivity of electrons momentum distributions to magnetic and atomic orderings is decreased with the averaged electron

concentration mcreasmg, and |t is smaller than one for density of electronic states of strongly correlated alloys.
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