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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.35.19

Tema guceprauii:
1. MogenoBaHHS NNOMMPEHHS €JIEKTPOMAarHiTHUX XBUJIb y IIpocTopi Keppa Ha OCHOBI aHAJIITUYHO-TE€OMETPUYHOTO

METOY

2. Modeling the propagation of electromagnetic waves in the Kerr space-time based on the analytical-geometric
method

Pedepar:

1. PoboTa cTOCy€eThCSl MOJI€JII0BaHHS BIUIMBY I'PaBiTallifHOTO 110JIS1 Ha eJIeKTPOMarHiTHe I1oJie Y 3arajibHiil Teopii
BifHOCHOCTI. OTPMMaHO CUCTEMY PiBHSHb BifHOCHO 4-noTeHuiany y ¢popmaniami HelomeHna-Ilenpoysa ta
BCTAHOBJIEHO JIOCTATHi YMOBH BiIOKPEMJIEHHS ii PiBHSIHB Yy 3araJIbHOMY BUINAJKY Ta Y BUNIAAKY i30TPOIMHOrO NoJs. Y
npoctopi Keppa nipu kani6pyBaHHi KiHHepci 3HaiiieHo 3arajbHUN PO3B'SI30K Ta PO3B'SI30K 3 BiJOKpEMJIEHUMU
3MIHHUMU Yy BUIJISATi OJHOHAMPSMIIEHUX i30TPONHUX IMOJIiB. PO3IJISIHYTO OGHOHANIPSIMIIEH] i30TPOIIHI MO
IOBLILHOTO LIiJIOTO Ta MiB 11iJI0ro 3Ha4€HH4 CIiHy y npoctopi tumy D 3a knacudikatieto [leTposa, 3HaliieHO
3araJibHU PO3B’SI30K Ta PO3B'SI30K 3 BilOKpEMJIEHNMU 3MiHHMMU CUCTEM PiBHSIHB y rpocTopi Keppa. 3HaiizeHo

TOYHI BUPa3y KOMIIOHEHT XBUJILOBOTO BeKTOPa, (a30Boi Ta IPyNOBOi LIBUAKOCTI OLHOHAIPSIMIIEHOTO 130TPOITHOTO



PO3B’s13Ky. BUSIBIEHO YaCTOTHY AUCIEPCil0 XBUIbOBOIO BEKTOPA Ta HASIBHICTb a3MMYTaJIbHOTO KyTOBOTO MOMEHTY
xBUJIi. BcTaHOB/IEHO, 11O y TpocTOpi Keppa XBUIbOBUI BEKTOP HE € i30TPOIHUM. [HTerpajbHa KOHIPYEHILis
XBUJIbOBOTO BEKTOPA HE € reofie3iliHo0. Ha 0CHOBI OJJHOHANPAMIIEHOTO i30TPOITHOTO PO3B'S13Ky MOOYL0BAaHO MOZEIb
BUITPOMIHIOBaHH4, 1J0 BUXOJIUTB 3 OKOJIy YOPHOI 1ipu Keppa Ta € esninTu4Ho nossipu3oBaHuM. OTpUMaHo (popMyIy
1151 KyTa TIOBOPOTY IJIOIMHY NOJsIpU3alii Ta popmMysu nosasipusaliiiHux KyTiB. Mogesb 03BoJIs€ JOCiIKyBaTh

MOIIMPEHHS €JIEKTPOMArHiTHUX XBUJIb Y BCbOMY Jlialla30Hi 4aCTOT Ta KyTiB iHKJIiHALLi1.

2. The work is devoted to modeling of influence of a gravitational field on an electromagnetic field in the general
theory of relativity. A system of equations with respect to the 4-potential in the Newman-Penrose formalism is
obtained and sufficient conditions for the decopuling of its equations in the general case and in the case of null
field are established. In the Kerr space-time with Kinnersley gauge a general solution and a solution with separated
variables in the form of one-way null fields was found. One-way null fields of arbitrary integer and half-integer
spin values in a Petrov type space-time are considered, general solution and solution with separated variables of
systems of equations in the Kerr space-time are found. The exact expressions of the components of the wave
vector, phase and group velocities of the one-way null solution are found. The frequency dispersion of wave vector
and the presence of an azimuthal angular momentum are revealed. It is established that in the Kerr space-time the
wave vector is not null. The integral congruence of the wave vector is not geodesic. On the basis of a one-way null
solution, a model of elliptically polarized radiation, emanating from the Kerr black hole, is constructed. The
formula for the angle of rotation of the plane of polarization and the formulas of polarization angles are obtained.
The model allows to study the propagation of electromagnetic waves in the entire frequency range and angle of

inclination.
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