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CYTTEBO HETEOJE3IMHI EKBATOPIAJIBHI KOJIOBI
OPBITH YACTKHM 31 CIITHOM Y ITIOJII IBAPIIIIJIBJA

®ennk MukoJjia

IHCmumym npuxkiaonux npooiem MexaniKu i Mamemamuxu
im. A.C. ITliocmpueavwa HAH Vkpainu, eyn. Hayxosa, 36, Jlveis, 79060

3 aHaizy piBHSIHB T'€0JIC31HHIX JIHIA BiZOMO, IO KOJIOBI OpOiTH /I Oe3CImiHOBOT
YacTKM 3 HEHYJIbOBOIO Macoro B moii llIBapuminbpna icHyIOTH 3a YMOBH, IO
pamianpHa KoopamHaTta r >3M (Tyr M — mBapIIiipAiBCbKa Maca B CHCTEMi
OJMHUIG, J¢ IIBUAKICTh CBITIa y BaKyyMi Ta TpaBiTalilfHa cTaja IOpIBHIOIOTH
omuuumi). I[lpum npomy opOiTambHa IMMIBHUAKICTH TaKOi YacTKH Ha KOJOBIH
reoJIe3iiHii opOiTi 3aIeXHUTh Bifl pamialbHOI KOOPAUHATH TAKUM YHHOM, 1110 BOHA
MIPSIMY€E 0 IMIBUIKOCTI CBITIIA, KOJH I TIpsiMye 10 3M. [Hma curyaris A 9acTKH 31
CITIHOM, pyX fAKOi B 3arayibHiil Teopii BiTHOCHOCTI OMUCYIOTh piBHSHHSI MaricoHa-
[Mamanerpy: ii yJabTpapeisSTHUBICTBCHKI KOJIOBI OpOITH ICHYIOTH HE JIHWIIE JUIs
3HaYeHb pajiajbHOI KoopauHaTH r>3M. 30Kkpema, yIbTpapessiTUBICTChKA YacTKa 3i
CIIHOM MOJE pyXaTucst 1Mo opOiTi 3 1 K Jeno oinbinum Bijg 3M, Tak i piBHUM abo
MeHIMM Bijg 3M .

Ha ocnoBi Tounux piBHsHb MaricoHa-Ilananerpy i ix JsiHiifHOro 3a criiHOM
HAOMIDKEHHST MU TIPOAHAIi3yBalll CYTTEBO HETeoJe3iiHI KOIOBi OpOITH CIiHOBOT
gacku B moii llBapmmrinmpna 3a mexxamu Manoro okory r=3M. [locmimkeHo
00JacTh iCHyBaHHS TaKUX OpOIT, OTpUMAHO 3aJIeKHOCTI rama-gpaktopa Jlopenma,
eHeprii Ta MOMEHTY KUIBKOCTI pyXy YacTKH BiJI pagiajdbHOI KOOPIMHATH.
[IpoinrocTpoBaHO BHIIAAKH, KOJH CIiH-OpOiTabHA B3a€EMOJIS BIUIMBA€E Ha OpOiTy
YaCTKH SK 3HAYHa BiAIITOBXyBaJbHAa CHJIA, L0 MPOTUIIE 3BHYAHHOMY
rpaBiTAIliHHOMY MPUTITAHHIO, 00 K TOCHITIOE JTIF0 I[LOTO MPUTSITAHHS.

SIGNIFICANTLY NONGEODESIC EQUATORIAL CIRCULAR
ORBITS OF A SPINNING PARTICLE IN STRONG GRAVITATIONAL
FIELD

Using the exact Mathisson-Papapetrou equations which describe motions

of a spinning test particle in general relativity and their linear spin approximation
we investigate significantly nongeodesic circular orbits of a highly relativistic
spinning particle in the Schwarzschild background. The region of the existence of
these orbits, the dependence of the relativistic Lorentz factor on the radial
coordinate, as well as the energy and angular momentum, are considered. We
illustrate different cases when the spin-gravity interaction acts on the particles
orbits as a strong repalsive forse, which can compensate the usual ("geodesic")
attraction, or acts as an additional strong attractive force.



