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2. Polarization and Electromagnetic Properties of relativistic spin particles

Pedepar:

1. V po60Ti npoBefeHo aHai3 pi3HUX MigX0iB 4O PO3B'S3aHHS 33724 PO B3a€MO/Ii10 YACTUHOK 3i CIIIHOM 3
€JIEKTPOMAarHiTHUM I10JIEM, OCHOBHA yBara NpuisieTbs BUunagxkam criny 1i1/2. JlocnimKyeTbces 3B'I30K MixX
dbopmanizmamu AJ1s cIliny 1, 3aBISKU YOMY BAA€ETHCS BiikoperyBaTy piBHsIHHA baprmaHa-Birnepa, a Takox yBecTu
HaJIe)XKHUM YMHOM aHOMAJIbHUAM MarHiTHUM MOMEHT [I0 piBHSHHS [Ipoka. [IpoBeneHi HepesiTUBICTChKi HAbIV>KEHHS
BUSBJISIIOTh CYTTEBY BiIMiHHICTb MIXX pe3ysibTaTamu 118 criny 111/2: nyig cniny 1y gpyromy HabIvKeHHi BilCyTHS
CIIiH-op6iTasibHa B3a€EMOS, @ TAKOXK IOLAHOK, 110 BKa3y€ HAa HASIBHICTh pO3Mipy y yacTuHKu. KBazikiacuyHi
HaOJIVDKEHHS BUSBIISIOTh MOXKJIMBICTh QaHOMAJIIN Y CUJIBHUX TIOJISIX: €JIEKTPUYHOMY - KOHiYHa pedpaKilisg 4aCTUHOK
3i criiHamu 1/2 i1 (#7151 OCTaHHBOI 3 IPOEKIIi€I0 CNiHA B CUCTEMI CIIOKO YaCTUHKM Ha HAIIPSIMOK MarHiTHOTO MOJIst
+1); IpM IEBHOMY CIIiBBiJHOLIEHHI MK iHBapiaHTaMu I0JIs - IOPYIIEHHS IPUYMHOBOCTI 11711 YACTUHKU 3i CIIIHOM 1.

[ cipouieHHsT 064YKCIIeHb KBAZIPaTiB MATPUYHUX €JIEMEHTIB ITPOBEIEHO MaTeMaTUYHe JOCTiIKEHHSI



I€CTUBUMIPHOTO OTIMCY YaCTUHKU 3i CITIHOM 1/2, 3aBSIKA YOMY BIAJIOCS TOYHO PO3B'S3aTHU 337424y PO
0HOQOTOHHUH ITpoLieC BUIIPOMiHIOBaHHS BaBisioBa-YepeHkosa. Takoxx obunciaeHo napamerpu CTokca IJist
BUIIPOMIHIOBAaHOTO ()OTOHY i 3HAlIEHO CIiBBiAHOLIEHHS MIX 4-BeKTOpaMU N0JIsipy3allii T0YaTKOBOTO i KiHII€BOTrO
eJIeKTPOHiB. [Iy11x0M 3acTOCyBaHHS NosiHOMIB Yebuosa i popm-GakTopiB 15 3aMUCy MATPUYHOTO €JIEMEHTY
PO3B's13aHO 33,24y [IPO BUIIPOMIHIOBAHHS YACTUHKOIO 3 OBIJIbHUM CIIIHOM, 1[0 OIUCY€ETHCS PiBHIHHSAMU baprmana-
Birnepa. Ki1to4uoBi €y10Ba: CIIiH, peJIITUBICTChKi XBUJILOBI PiBHSHHS, BUTIPOMiHIOBaHHS BaBinoBa-YepeHKOBa,
0HO(OTOHHUH MTPOLeC, MATPUYHUIL eJleMeHT, PopM-(PakTop.

2. The thesis represents an attempt to systematize different methods of solution of problems about spin in
electromagnetic field, and the focus attention was given to spin 1 and 1/2. We have investigated relations between
various formalities for spin 1 particle, due to it corrective additions to Bargman-Wigner equations were found. The
question about items corresponding to an anomalous magnetic moment in Proca equations was discussed.
Nonrelativistic approximations for spin 1 particle have shown essential difference with the same for spin 1/2. They
are: absence of spin-orbit coupling item and that of particle size. Quasi-classical approximation reveal possibility
of anomalies in strong fields: in electrical field it is conical refraction for spin 1/2 and spin 1 particles (for +1 spin
projections on the magnetic field in rest system of the particle); at definite field invariant values it is possible the
causality violation for spin 1 particle. To simplify the calculations of squared matrix elements for spin 1/2 processes
the mathematical study of six-dimensional spin ? particle description was made. This allowed for succeed in
solution of one-photon Vavilov-Cherenkov radiation problem. Stockes parameters for radiated photon were
calculated too, and the relation between initial and final electron polarization 4-vectors were found. The
Chebyshov polynomials and form factors in matrix element for Bargman-Wigner particle radiation have been used
and in this way a problem about Vavilov-Cherenkov radiation by arbitrary spin has been solved. Key words: spin,
relativistic wave equations, Vavilov-Cherenkov radiation, one-photon process, matrix element, form factor.
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