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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BrijinB HaAKPUTUYHOIO MAarHiTHOTO I10J1s Ha CIiH-TI0JSIpU3aLlifiHi e(peKTH B IIpolecax KBAaHTOBOI eJIeKTPOAMHAMIKY

Ha3sBa po6oTH aHIJIilICbKOIO:

Influence of a supercritical magnetic field on spin-polarization effects in the processes of quantum
electrodynamics

Pedepar yKpaiHCBKOIO:

[IpoBeeHO JOCTiIKEHHS IPOLECY KOMITOHIBCHKOTO PO3Cil0BaHHS (POTOHA Ha €JIEKTPOHI B 30BHIIIHBOMY
MAarHiTHOMY I10Jli. 3HANJI€HO aHAJIITUYHI BUPA3U aMIUIITyI4 Ta [epepidy NpoLecy s JOBIIbHO MOJISIPU30BAHUAX
YaCTUHOK. JJOCIiIKEHO pe30HaHCHUM NIPOLeC, KOJIM TPOMDKHA YaCTMHKA BUXOAUTh HA MaCOBY [TIOBEPXHIO.
Po3risiHyTO OKpeMUil BUNAJOK, KOJIM BHECOK B aMIUIITYAYy [IpoLeCy Jae juile ofHa aiarpama GeitHmaHa i poToHN
PO3NOBCIOIIKXYIOTbCS EPIIEHIUKYJISIPHO BiTHOCHO MarHiTHOro nosisl. [Ipy 1poMy O4aTKOBUM i KiHLIEBUM
€JIEKTPOHU 3HAXOJAThCSl B OCHOBHOMY CITIHOBOMY CTaHi Ta Ha OCHOBHOMY piBHi JlaHay, a MPOMDKHMI — Ha
nepmomy 36ymkeHomy. [TokasaHo, o nepepis npouecy He GaKTOPU3YEThCS, Ha BiIMiHY Bifl HEPEISITUBICTCHKOTO
Ha6JIKeHHs. 3HANEHO, IO CTYIIHb [10JIpr3aliii BUIIPOMIHIOBaHHS JOPiBHIOE OOMHULL, TOMY BOHO IIOBHICTIO
MOJIIpU30BaHe. AHAJII3 NOJISIPU3ALIHUX BJIACTUBOCTEN JOCIIIPKYBAHOTO [IPOLIECY [T0KA3aB, 10 Y BUIIAIKY, KOJIN
MaeMO HOPMaJIbHYy 260 aHOMaJIbHY JIiHIIIHY NOJISIPU3allilo I0YaTKOBOro (POTOHA, TO TaKa cama NoJisipusalis 6yne iy
KiHI[€BOTO. SIKIIO [T0YaTKOBE BUNIPOMiHIOBAHHS JIiHIMHO MOJISIPU30BaHeE Mifl KyTaMu 45 rpafycis, TO MOJIIpU3aLlis
KiHLeBoro (poToHa OyJie 3a1eXKaTy Bifl 4acTOTH 1104aTKOBOro GOTOHA Ta 3HAYEHHSI HAIIPY>KEHOCTi MarHiTHOTO I10JIs.
J7s1 BUnagxy >k mpaBoi abo J1iBOi LUPKYJISIPHOI [oJ1sIpu3allii To4aTKOBOro POTOHA, NOJIIpU3allisi BUITPOMiHIOBaHHS
6yze cyMolo IpaBoi abo JIiBOi KPyroBoi Ta HOPMAaJIbHOI JIiHiHOI nossgpu3atii. [TokasaHo, 110 cocTepiraeTbes
aCHMeETPIis nepepisy npoLecy Mo BiJHOLIEHHIO 10 PE30HAHCHOI 4YaCTOTH, [IPU YOMY BOHA 3MEHIIYETHCS 31
301/IbLIIEHHSIM 3HAUE€HHS HAIIPY>KEHOCTi MarHiTHOro noisi. Takox 306i7bIIeHHS 1107151 IPU3BOJUTD 10 3MEHIIEHHS

PE30HAHCHOTO Iepepisy Npolecy.

Pedepar aHIJIiHCBKOIO:

A study of the Compton scattering process of a photon on an electron in an external magnetic field has been
conducted. Analytical expressions for the amplitude and cross-section of the process for arbitrarily polarized
particles have been derived. A resonant process was investigated, where the intermediate particle reaches the
mass shell. A special case was considered where the process amplitude is determined by only one Feynman
diagram, and photons propagate perpendicularly to the magnetic field. In this case, the initial and final electrons
are in the ground spin state and the lowest Landau level, while the intermediate electron is in the first excited
state. It was demonstrated that the process cross-section does not factorize, in contrast to the non-relativistic
approximation. It was found that the degree of radiation polarization equals unity, meaning the radiation is fully
polarized. The analysis of the polarization properties of the process showed that if the initial photon has normal or
anomalous linear polarization, the final photon will have the same type of polarization. If the initial radiation is
linearly polarized at an angle of 45 degrees, the polarization of the final photon will depend on the frequency of the
initial photon and the value of the magnetic field strength. In the case of right- or left-handed circular polarization
of the initial photon, the polarization of the radiation will be a sum of right- or left-handed circular and normal
linear polarizations. It was shown that there is an asymmetry in the process cross-section relative to the
resonance frequency, which decreases with an increase in the magnetic field strength. Moreover, increasing the
magnetic field reduces the resonance cross-section of the process.
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