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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.05.23

Tema gucepranii:
1. Pe3onaHcHi i nosspusauiiiHi epekTy B Ipolecax KBAaHTOBOI €JIEKTPOJMHAMIKY B CUJIbHOMY MarHiTHOMY IOJIi

2. Resonance and polarization effects in quantum electrodynamics processes in a strong magnetic field

Pedepar:

1. Incepraiifina po60Ta IpUCBIY€HA TEOPETUYHOMY JOCIIIKEHHIO €JIeMEHTAapHUX ITPOLIeCiB KBAHTOBOI
€JIEKTPOJUHAMIKU (CUHXPOTPOHHE BUINIpoMiHIOBaHHA (CB), ogHOQOTOHHE HapokeHHs e+e- napu (OHII), po3cisiHHS
¢doroHa Ha esnekTpoHi (POE), nBopoTOHHE CMHXPOTPOHHE BUnpomiHioBaHH ([JCB), 1BOGOTOHHE HAPOIPKEHHS e+e-
napu (JHIT), omHodOTOHHE HAapO/KEHHS e+e- 1apu 3 BUNpoMiHooBaHHsIM ¢poTtoHa (OHIIB), HaponkeHHs e+e- rapu
esiekTpoHoM (HIIE), kackagHe HapoIKeHHs e+e- r1apy (POTOHOM 3 II0JIaJIbIIOI0 aHirissiieo B 01uH (POTOH
(KHIIAIT)) B cM7IbHOMY MarHiTHOMY II0JIi 3 IIOJISIPU30BAaHMMU YaCTMHKAaMMU i poToHaMU. PO3po6sIeHO MeToy, aHali3y
CIiH-TIoyIsIpu3alifHuX edeKTiB (eeKTiB BIJIMBY NOJISIpU3allii 1o4aTKoBUX (GOTOHIB HAa HAIIPSIMOK CIIiHIiB KiHIIEeBUX
YaCTHUHOK i HAaBMaKY BIJIUB CIIiHiB TOYaTKOBUX YaCTUHOK Ha MoJsipu3aliito kKiHieBux ¢GoToHiB) B npouecax KEJ] B
CHJIBHOMY MarHiTHoMy noui. [TokazaHo, 1o B Ipolecax 3 IEPEBOPOTOM CIIiHA €JIEKTPOHA (IIO3UTPOHA) B OCHOBHUI
CIiHOBHUIA CTaH, TOOTO criH-(JIiMN npouecax, 3MiHIOEeTbCA JIiHilHA NOJIspU3aLlisl BUTIPOMIHIOBAHHS 3 HOPMAJIbHO]

(mmomyHa noJisipu3sallii nepreHIuKyJIsSpHa HallpsSMKY I10J1s1) Ha aHOMaJIbHY. BusiBieHo, 1110 pe30HaHCHUM repeodir



IIpoLieCiB Mae Miclie, K10 TPOMiKHA YaCTMHKA BUXOOUTh Ha (ikcoBaHi piBHi JlaHgay, 10 Bifnosigae
LIMKJIOTPOHHUM pe3oHaHcaM. ITossipusanist PoTOHIB He BIJIMBaE Ha pe3oHaHCHI yMoBU. B pamkax KTII nobynoBaHa
TEopid PyXy 3apsIPKEHOI YACTUHKY B €JIEKTPOHHOMY ra3i 3 aHi30TPOIIHOI TEMIIEPATYPOIO B MAarHiTHOMY I10JIi 3

YPaxyBaHHSM [IPYyroro 60pHiBCbKOr0 HaOJIMKEHHS.

2. The thesis is devoted to the theoretical research of the elementary processes of quantum electrodynamics
(synchrotron radiation (SR), one-photon production of a e+e- pair (OPP), photon scattering by an electron (PhSE),
double synchrotron radiation (DSR), two-photon production of a e+e- pair (TPP), one-photon production of the
e+e pair with the emission of a photon (OPPE), a production of a e+e- pair by an electron (PPE), a cascade
production of a e+e- pair by a photon followed by annihilation into one photon (CPPA)) in a strong magnetic field
with polarized particles and photons. The method of analyzing spin-polarization effects (influence of a polarization
of the initial photons on a spin direction of the final particles and vice versa) is developed in QED processes in a
strong magnetic field. It is shown that in spin-flip processes, a linear polarization of radiation changes from normal
polarization (a plane of polarization is perpendicular to the direction of the field) to the anomalous one. It is found
that the resonance conditions of processes takes place if the intermediate particle goes to fixed Landau levels
corresponding to cyclotron resonances. Polarization of photons does not affect the resonance conditions. The
theory of movement of a charged particle in an electron gas with an anisotropic temperature in a magnetic field is
constructed within QFT framework taking into account the second Born approximation.
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