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Pyx mpoOHOTO Tina (Y4acTKW) 3 BHYTPINIHIM KyTOBOM MOMEHTOM (CITIHOM) Yy
TpaBiTaiHHOMY TIOJIi B paMKax 3arajbHO1 Teopii BiIHOCHOCTI OMMCYIOTh PiBHSHHS
Maricona-ITananerpy (MII), siki y3arajibHIOIOTh PIBHSHHS T€ONE3IMHUX JIHIA JJIs
Oe3cniinoBoi yacTku. PiBHsHHS MII € cuctemMoro 3BHYalHUX JU(epeHITiaTbHUX
piBHSIHB, y sKiii HEBimOMi (YHKII — KOOpIWHATH i KOMITOHEHTH 4-IIBHIKOCTI
YACTKH, a TAKOXK BEJIMIWHHM, 1110 BU3HAYAIOTH OPIE€HTAIIO CITiHy. [ anekBaTHOTO
OTIMICY TPAEKTOPil YACTKM KOHKPETH3YIOTh TOYKY, IO € i EHTPOM MacH, 3 I[€I0
MeTor0 caMi piBHSHHS MII [OTIOBHIOIOTH 1€ OJHUM  CITiBBiIHOIICHHSM.
BiamoBigHe cmiBBiAHOIIEHHS BIiepiie yBiB MaricoH, WOTO 3roJIoM BHKOPHCTAB
ITipani ¥ Termep BOHO BiJioMe ITiJl HA3BOIO JTOMIOBHILHOI yMOBH Marticona-ITipaHi.
OpnHak, Ha IO yIeplie 3BepHYB yBary Meiuiep, B PENSATHBICTCHKIA MexaHiIi
po3TalIyBaHHS IIEHTpa MAacH TMPOTSHKHOTO Tijda 3 BHYTPINIHIM 00epTaHHSAM
3JICXKUTh BiJl HOTO IMIBUIKOCTI, HA BiAMIHY BiJl KJIaCHIHOI MeXaHikH. To0To, € He
onuH, a Oe3id IEeHTPIB MacH, SKi 30CepeKeHi B TaKk 3BAHOMY OHWCKY ILIEHTPIB
Macu. Cepes iX ycix € OJWH, pyX SIKOTO O€3MOCEpPEeTHBO OMHCYE TEePEeMIillleHHS
(Tpa€ekTOpil0) YAaCTKU — WOTO HA3WBAIOTh BIACHMM IIEHTpOM Macu. [Ipm aHaimizi
po3B’s3kiB piBHAHb MII i3 BKa3aHOIO JOMOBHSIIPHOIO YMOBOIO BaXKJIMBE 3aBJaHHS
noJisirae y BUAUTeHHI (ineHTrdikarii) po3B’s3KiB AKi BiINOBIIAIOTh caMe BIACHOMY
HEHTPY MAacCH.

YV Hamomy AOCHTIKEHHI PO3TJHYTO Pi3HI TUIKM PYXIiB CIIHOBOI YacTKH B
eKBaTOpiaJIbHIN TUTOMIMHI B CTaHAAPTHUX KoopawHatax [lIBapmmrinpaa, KOJW CIiH
OPTOTOHAJILHUN 1O Mi€i TUIOMMHMA. Y I[hOMY BHIIAJKy CHUCTeMa piBHiIHb MII
3BOJIMMO JI0 YOTHUPHOX PIBHIHB MEPIIOTO MOPSIKY AUPEPEHITIIOBAHHS, SKi MiCTAThH
MepIi iHTeTpad PyXy, €Heprito E Ta MOMEHT KUTBKOCTI pyxy J sK mapameTpwu.
Takok y MpaBHX YacTHHAX X PIBHAHb € MAJMi mMapameTp, MPOMOPIiHHUA 10
BEIIMUMHU CITiHY, Y cTeneHi -1. [IpoaHamizoBaHo 3MiHy po3B’s3KiB piBHSHb MII
3JIeKHO Big 3MiHM mapametpiB E 1 J npu ¢ikcoBaHMX MOYATKOBHUX 3HAYCHHSIX
KOOpJWHAT, IIBUIKOCTI Ta BenumyuHW cridy. IlomaHo BimnoBimHi rpadiky.
OTpuMaHi pe3yJIbTaTH BXKIWBI B KOHTEKCTI MOMATBIINX JOCTIKEHb aKTyaTbHUX
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BUIIJIKIB YJIBTPApENSATUBICTCHKUX PYXIB CIIHOBOI YacTKH Yy IpaBiTalitHOMYy IOJI
YOPHUX Jip.

ON SOLUTIONS OF MATHISSON-PAPAPETROU EQUASTIONS
IN SCHWARZSCHILD’S METRIC

By analyzing the Mathisson-Papapetrou (MP) equations with the additional
Mathisson-Pirani condition, we consider solutions that describe motions of the proper and
non-proper centers of mass. An important task is the selection (identification) of solutions
that correspond just to the proper center of mass.

In our approach, different types of motions of a spinning particle in the equatorial
plane in standard Schwarzschild’s coordinates were investigated, when the spin is
orthogonal to this plane. In this case, the system of MP equations is reduced to the four
equations of the first order of differentiation by the particle’s proper time, which contain the
constants of motion, the energy E and the angular momentum J, as parameters. Also, in the
right-hand parts of these equations, there is a small parameter proportional to the value of
spin, to the power of -1. The change in the solutions of the MP equations depending on the
value of E and J, at fixed initial values of the coordinates, velocity, and spin was analyzed.
Corresponding graphs are provided. The obtained results are important in the context of
further studies of actual cases of ultrarelativistic motions of a spinning particle in the
gravitational field.
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