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Pyx npo6HOi yacTku 3 BHYTpIlIHIM KyTOBOM MOMEHTOM (CIIHOM) B rpaBiTa-
HilfHOMY ITOJIi B paMKax 3arajbHoi Teopii BiTHOCHOCTI ONMCYIOTh PiBHSHHS Mari-
cona-Ilamanetpy (MII), siki y3araJsHIOIOTH PiBHSHHS reoje3iiHux JiHil. Cama mo
co0i cuctema piBHSHb MII € HETTOBHOIO, OCKIJIBKH Ma€ 7 HE3aJIEKHUX PIBHSHB JUIs
10 HeBimomux (yHkIid. HeoOXiMHICTh onmucaT pyX IEHTPa Macu MPOOHOTO Tija,
0 00epTaEThCs, 3yMOBIJIO JIOIOBHEHHS IUX PIBHSIHB IIE OJHIEID CHCTEMOIO i3
TPHOX HE3aJEKHUX PiBHSHb.

VY Hamomy J0CiJDKEeHHI, MU BUKOPHCTOBYEMO JIONIOBHSUIBHY yMOBY Marico-
Ha-IlipaHi, OCKIJTbKHM caMe BOHA BUIUIMBAE 3 TUX (PI3MUHUX MPUITYIIEHB, KOTPi JI03-
BOJISIIOTH LIIJIKOM MPHPOJHO KOHKPETH3YBaTH CBITOBY JIHIIO, SIKa PENPE3EHTYE PyX
00epToBOrO MPOTSHKHOTO Tina. Ll yMoBa BUALIs€ pyX HE OJHOTO LEHTPa MacH, a
MIEBHOI CYKYITHOCTI IEHTPIB, OCKUIBKY B CIIEI[iasIbHIN Teopii BiIHOCHOCTI po3Tally-
BaHHs [EHTpPa MacH 3aJIeXHTh BiJl CUCTEMH BiUliKy. BHacmigok mporo cucrema
piBastHb MIT B mpocTopi MiHKOBCHKOTO OITUCYE SIK MPSIMOJIIHIKHI JiHii, TaK i cy-
KYIHICTb CITipaJIbHUX JiHiHA. OCTaHHI € PO3B’sI3KaMH ISl HEBJIACHUX IIEHTPIB MacH,
mo 00epTaloThCs HABKOJIO BJIACHOTO IIeHTpa MacH. Toi po3B’s30k, mio Oesmoce-
PEIHBO OITUCYE TTOCTYMANBHUN PyX YaCTKH 31 CIIIHOM, MOYKHA IIPOCTO 1IEHTH]IKY-
BaTH 33 O3HAKOIO HOTr0 HeocIIsiHHOCTI. Toi SIK y BUITAAKY pyXy Takoi YacTKH B
rpaBiTaliifHOMY IoJIi Taka ieHTH]iKalis HeTpuBiasbHa. ToMy B METpHKax, Bif-
MIHHHX BiJl METpUKH MiHKOBCBKOTO, IIOCTA€E 3aBJaHHs BUAUICHHS PO3B’SI3KY, SKHHA
OIIMCYE PYXHU BJIACHOTO IIEHTPa MaCH.

VY Hamomy migxomdi po3poOJICHO METO] BUIIICHHS PO3B’A3KiB, 1[0 OMUCYIOTh
PYXH YacTKH 31 CIIIHOM, OPTOTOHAIBHHUM JI0 €KBATOPiaJIbHOI IIJIOIIMHN B CTaHAAPT-
HUX KoopauHatax MeTpuku [lIBapumminsaa. KoHKpeTHI pe3ynbTaTi MpoiTocTpoBa-
HO JUISl BUIIAJIKIB PYyXiB, OJIM3BKHUX JI0 KOJIOBMX OPOIT CIIHOBOI YacTKH i3 3HAYEH-
HSIM paiajIbHOT KOOPAWHATH, y IECATh pa3iB OUIBIINM Bij pajiyca MIBapIIIiiIb/IiB-
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ChbKOro TOpu30HTY. [lomaHo rpadiku po3B’S3KIB IS KOOPAWHAT 1 KOMITOHEHT
LIBHKOCTI y MOPIBHSIHHI 3 BIMTOBIIHMMY Tpadikamu 11st O€3CIiHOBOT YacTKH, PyX
SIKOT OITUCYETHCSI PIBHSAHHAMY reo/ie3iiiHnX JiHild. OLiHeHO NPUCKOPEHHS CITiHOBOT
YaCTKHU BiZJHOCHO O€3CMiHOBOI y CYMYTHIH 10 HUX cucTeMi koopauHaT. [lokasaHo,
10 MPUYMHOIO BiJXMJIEHHS TPAEKTOPIl CIIHOBOI YAaCTKU BiJ| Te0Je3iiHOl € HasB-
HICTb JOJIATKOBOTO MPUCKOPEHHS 3yMOBJIEHOTO CIIH-TPaBiTallifHOIO B3a€EMO/II€IO0.

ON SELECTION OF SOLUTIONS OF EQUASTIONS MATHISON-PAPAPETROU
DESCRIBING THE MOVEMENT OF PROPER CENTER MASS IN THE SCHWARZSCHILD
FIELD
The solution that directly describes the translational motion of a particle with spin in flat
space can simply be identified by its non-oscillation feature. Whereas in the case of the
movement of such a particle in the gravitational field, such identification is non-trivial.
Therefore, in metrics different from the Minkowski metric, the task of finding a solution that

describes the movements of proper center mass arises.

In our approach, a method for extracting solutions describing the motions of a proper
center mass of a particle with orthogonal spin to the equatorial plane in standard
coordinates of the Schwarzschild metric has been developed. In our research, we use the
Mathison-Pirani additional condition. Specific results are illustrated for the cases of
motions close to the circular orbits of the spin particle with a value of the radial coordinate
ten times greater than the radius of the Schwarzschild horizon. The Graphs of the solutions
for the coordinates and velocity components are presented in comparison with the
corresponding graphs for a spinless particle whose motion is described by the equations of
geodesic lines. The acceleration of the spin particle relative to the spinless one in the
accompanying coordinate system is estimated. It is shown that the reason for the deviation
of the trajectory of the spin particle from the geodesic one is the presence of additional
acceleration of the conditioned spin gravitational interaction.
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