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Mosga guceprarii:
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Tema gucepranii:

1. lnHaMmidyHa €BOJIIOLiSI aCTEPOIiB Mifl i€l0 HErpaBiTalinHUX CUJI

2. Dynamic evolution of asteroids under non-gravitational forces

Pedepar:

1. PoboTa npucesueHa JOCiiKeHHIO JUHAMIKY acTepoifiB Mif, i€l HerpasiTaliiHUX CUJI CBITJIOBOTO TUCKY,
BMBYEHHIO BILJIMBY CHJI CBiTJIOBOTO TUCKY Ha OpOiTasbHUM PyX acTepoina (epeKT SIpKOBCBKOro) Ta MOoro 06epTaHHs
(edexrt SIpxoBcrroro-O'Kia-PanzieBcrkoro-Tlennexa, a6o SIOPII) Ta aHami3y eBOMIOLiHUX HACTIKIB IIUX e(eKTiB
L1l OKPEMUX acTepoifiiB i acTepoigHuX ciMelCTB. Briepiiie 3anpor1oHOBaHO KOHIIEIIIl0 TaHI'€HIIiabHOTO ePeKTy
SIOPT], B IKOMy cHJIa CBiTJIOBOIO TUCKY Ma€ KOMIIOHEHT, IOTUYHUI [10 I7106aIbHOi IOBEPXHi aCTEPOifa 3aBIsIKU
IpibHOMACIITAOHMM HEPIBHOCTSIM NOBEPXHi. CTBOPEHO HAIiBAaHAJIITUYHY MOJIEJb €(PEKTY SIDKOBCBKOTO Ta
HopMmaJsbHOro edexty SIOPII, B sKiil crjia Ta MOMEHT CHUJI CBITJIOBOTO THCKY BUPasKeHi SIK iHTerpa’ 1o noBepxHi
OIIYKJIOTO acTepoifa. AHaJMiTUYHO 1 YMCEeJIbHO AOCIiIKEHO 3arajlbHy €BOJIIOLI0 00€pTaJbHOTO CTaHy acTepoifa mif
Ili€l0 HOpMaJIBHOTO 1 TaHreHuiaabHOro edexris SIOPII. Briepiie onmucaHo TpU HOBUX CTiMKKMX CTaHU PiBHOBAru AJ1st
acrepoinis niz gieto pisHux KomnoHeHTiB edpexty SIOPIIL. Po3sunyti mogesni edpexty SIOPII ta eBomtonii

06epTaJIbHOTO CTaHy acTepoizia YCHiIIHO 3aCTOCOBaHi JI0 MOSICHEHHS CIIOCTEPEsKyBaHUX IIPUCKOPEHb OKPEMUX



aCTepoiniB Ta €BOJIOLI] aCTEPOIIHMX CIMENCTB.

2. The work is devoted to the study of the dynamics of asteroids under the action of non-gravitational forces of
light pressure, the study of the influence of the light pressure forces on the orbital motion of an asteroid (the
Yarkovsky effect) and its rotation (the Yarkovsky-O'Keefe-Radzievskii-Paddack effect) and to the analysis of their
evolutionary consequences for individual asteroids and asteroid families. For the first time, the concept of the
tangential YORP effect has been proposed, in which the force of light pressure has a component tangential to the
global surface of the asteroid due to small-scale surface irregularities. A semi-analytical model of the Yarkovsky
effect and the normal YORP effect has been created, in which the light pressure force and torque are expressed as
an integral over the surface of a convex asteroid. The general evolution of the asteroid’s rotation state under the
action of the normal and tangential YORP effects has been studied analytically and numerically. For the first time,
three new stable equilibrium states for asteroids under the action of different components of the YORP effect have
been described. The developed models of the YORP effect and the evolution of the asteroid’s rotation state have
been successfully applied to explain the observed accelerations of individual asteroids and the evolution of
asteroid families.
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