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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.05.23

Tema gucepranii:
1. Pe3oHaHCHi edeKTU [IpY PO3NOBCIOIPKEHHI (POTOHIB B MarHiTHOMY I10JIi

2. Resonance effects in the propagation of photons in a magnetic field

Pedepar:

1. TTokaszaHo, 110 [IpY PE30HaHCHOMY PO3IOBCIO/IKEHHI (DOTOHA B CUJIBHOMY MAarHiTHOMY I10JIi, BiH Ma€e aHOMaJIbHY
JIiHIAHY nossipU3allilo. BUHITKOM € BUNAlOK HOPMaJbHOI JIiHIMHOI NoJsipu3alii mo4aTkoBoro GpOToHa, KOJIU BiH
PO3IOBCIOJKYETbCA 6€3 3MiHM CBOE€i nonsgpusanii. Takum 4MHOM, BaKyyM B MarHiTHOMY I10JIi HE TIPOSIBJISI€ ONTUYHOI
aKTUBHOCTI, KOJIM MOJISIpU3allisl TO4aTKOBOTO (POTOHA HOpMaJslbHa Ta aHOMasbHa. [IokazaHo, 0 pe30HaHCHUN
nepepis rnpouecy BopOTOHHOIO HAPOIPKEHHS €JIeKTPOH-TIO3UTPOHHOI IIapy B yJIbTPAKBAHTOBOMY HaOJIMKEHHI €
HaMOI/IbIINMM I10 NOPSAKY BEJIMUMHU 7151 HAPOIKEHOI [1apy 3 HallpSIMKaMU CIIiHiB [171 €JIeKTPOHA [TPOTH, [1J1s
IIO3UTPOHA B3J,0BX MAarHiTHOIO 10J1sl. 3MiHa IIPOEKLii CIiHIB KOXKHOI YACTUHKY Ha IIPOTUJIEXKHY 3MEHIIYE Mepepi3
Ha OJVH MOPSJOK 32 MaJIMM [apaMeTpoM 3a1advi. TakoK BCTAHOBJIEHO iCTOTHY 3aJIEXKHICTD IEPEPi3y Bif,
noJisipu3allii >kopcTkoro pOTOHA, 1711 HOPMaJbHOI JiHiHOI Nossgpusaliii, nepepis npouecy HabaUKaeTbCs 4O HYJIS.
Taxosx okasaHo, 10 PE30HAHCHUI NPOLieC HAPOI)KEHHS [Tapy ABOMa (POTOHAMU B MarHitocgepi nysibcapa
IOMiHy€e Hajl TPOLleCOM IEPLIOTrO NOPSIKY NPY KOHLEHTPALii HUKIOTPOHHUX (POTOHIB Oislblie KpUTUUYHOTO

3HaueHHs. OTPUMaHO B paMKax JIPyroro 60pHiBCbKOro HabJIM>XeHHs BUpa3 [iJ1sl BTPAT €Heprii 3apsi’KeHoi YaCTUHKU



B €JIEKTPOHHOMY rasi, SAKUU BpaxXOBYy€ BIIJIMB 3HAKY 3apAany 30BHIIIHbO1 YACTUHKMU. [TokazaHo, 10 Bi,]_IHOH.IeHHH

[IOTIPAaBKU Y IPYroMy 60pHIBCHbKOMY HAOIVDKEHH] JI0 IepLIoro MponopLifiHe MaJoMy NTapaMeTpy 3aadi.

2. Resonant propagation of a polarized photon with consecutive creation and annihilation of electron-positron pair
in the presence of a strong magnetic field has been considered. Changing the polarization of a photon in a
resonant and non-resonant cases has been investigated and it has been shown that in most cases the photon has
an anomalous linear polarization . An exception is the case of the normal linear polarized of initial photon , when
the photon propagates without changing the polarization. The resonant two-photon production of electron-
positron pairs in the ultraquantum approximation for arbitrarily polarized particles has been investigated. It has
been shown that the cross section is the largest in order of magnitude for spin direction of electronpositron pair
against the magnetic field for the electron and along the magnetic field for the positron . The passage of charged
particles through an electron gas has been considered in the frame of quantum field approach. Taking into account
the second Born approximation the dependence of the energy loss of a charged particle in the electron gas on the
sign of the charge has been found. It has been shown that the ratio of the second correction to the first Born
approximation is proportional to the small task parameter.
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