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V. BimomocTi npo gucepraniio
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1. ®i3uyHi Ta MMHAMIYHI BJJACTUBOCTI aKTUBHUX MaJuX Tijl COHSYHOI CUCTEMU

2. Physical and dynamical properties of active small bodies of the Solar System

Pedepar:

1. Po6oTa npucBsiueHa KOMIIJIEKCHUM [OCHTiIKEeHHIM Qi3UUHMX, XiMIYHUX i UHAMIYHUX BJACTUBOCTE KOMET
pi3HMX IMHAMIYHUX KJIACiB, aKTUBHMX aCTEPOiliB Ta KEHTaBPiB 32 JaHUMU (POTOMETPUYHUX, MOJIIPUMETPUYHUX i
CIIEKTPJIbHUX CIIOCTEPEXXEeHb Ta YUCEJIbHOTO MOJIeltoBaHHs. Ha OCHOBI OTpMMaHOro BeJIMKOro 06Csry
CIIOCTEPEKHUX JAaHUX BU3HAUYE€HO (Pi3M4Hi BJIACTUBOCTI i XIMIUHMI CKIa/l aKTUBHUX O0’€KTIB Pi3HUX MOMYJISLIN i
IDOCJiIKEHO 0OCOOIMBOCTI IXHBOI TOBEJiHKY IIi[l 4acC MPOsIBiB HECTALliOHAPHUX ITPOLIECiB. Briepiie 3 BEJIMKOIO
IIPOCTOPOBOIO PO3TibHOIO 3[IaTHICTIO OTPUMAHO PO3MOLiIN SICKPAaBOCTi, KOJIbOPY Ta MOJISIpU3allii B KOMax KOMET
pi3HUX IuHaMiyHuX rpyil. [TokasaHo, 110 B3a€EMOIIOB'I3aHi Bapiallii nosspusaliii i KoJbopy 10 KOMi, 3 ypaxyBaHHSIM
IETOoJISIpU3YI0UnX (PAKTOPIB MOJIEKYJISIPHUX €MICIH i siipa, CBif4aTh IIPO €BOJIIOLI0 BJIACTUBOCTEN YaCTUHOK 3
BifjasieHHsAM Bif s1pa i MOXyTb OYTH [[iarHOCTUKOIO IIBUIKOCTI pparMeHTalii 4aCTUHOK, IXHbOTO [109aTKOBOT'O

pO3Mipy Ta ckiaay. BctaHOBeHO, 110 BUSIBJIEHI 3a JOIIOMOTOK0 MeTOAiB u@poBoi ¢inpTpanii MopdosoriyHi



CTPYKTYpHU B KOMaX CIIOCTEPeKeHNX Manux Tis COHSIYHOI CUCTEMU MOB'A3aHi 3 IEBHUMU aKTUBHUMU O6JIACTSIMU Ha
iXHIX sigpax i MaloTh cenu@iyHmil po3nois nosspusalii i Kosbopy. Briepiie nokasaHo, M0 CTYIHb JiHIAHO]
noJsisipu3allii JajseKux KOMET CUCTeMaTUYHO BUIIUH B IIOPiBHSIHHI 3 MOJisspu3aliieto 6;113bKux 10 COHIls KOMET.
[I17151XOM MOZEIIOBaHHS PE3YJIbTATiB (POTOMETPUYHUX, CIIEKTPAIBHUX i IIOJISPUMETPUYHUX CIIOCTEPEXKEHD 3
BUKOPUCTaHHSIM Pi3HUX MOJIeJIEN YACTUHOK, BU3HAYEHO PEYOBMHHMI CKJIa[] MAJIOBUX YACTUHOK Y KOMaX JAJIEKUX
KOMET Ta BCTAHOBJIEHO MOTO BiIMiHHICTB Bif, CKJIaZly NIy B KOPOTKOIIEPIOANYHUX KOMETaX. 3allpOIIOHOBAHO
MeXaHi3MM ioHi3allii Ta crasaxoBOi aKTUBHOCTI KOMET Ha BEJIUKUX BifcTaHax Bin CoHIlg. 11 MOsICHEHHSI aKTUBHOCTI
JlajleKix KOMET BUCYHYTO ifiel0, 1110 KpUcTasisalisi aMop@HOro Jb0/ly B KOMETax MO’Ke MaTH HEMOHOTOHHUMN
XapakTtep, BpaxoBytouu He juie Jin H20, ane # 6inbim seTiodi 1oy CO Ta CO2, a TaKOX €BOJIIOLI0 epo3ii
IIOBEPXHi. 3a pe3yJibTaTaMu JUHAMIYHOTO MOJEJIIOBAaHHS [10KA3aHO, 110 CIaJaxoBa aKTUBHICTb KOMET, BKIIIOYAKOYH i

IesKi fajieKi KOMeTH, MoKe OyTU CIIPUYMHEHA 3iTKHEHHSIM METEOPOiZiB 3 iXHbOIO IOBEPXHEIO.

2. The present work is devoted to a comprehensive study of the physical, chemical, and dynamical properties of
comets of different dynamic classes, active asteroids and centaurs, using the results of photometric, polarimetric,
and spectral observations and numerical modeling. Based on the obtained large amount of observational data, the
physical properties and chemical composition of active objects of different populations are determined and the
peculiarities of their behavior during the demonstration of non-stationary processes are investigated. For the first
time, distributions of brightness, color, and polarization over the comas of comets from different dynamic groups
were obtained with high spatial resolution. It is shown that the interrelated variations of polarization and color in
the comas, taking into account the depolarizing factors of molecular emissions and the nucleus, indicate the
evolution of particle properties away from the nucleus and can diagnose the fragmentation rate of particles, their
original sizes and composition. It has been established that the morphological structures detected by digital
filtering methods in the comas of active small bodies of the Solar System are associated with certain active areas
on their nuclei and have a specific distribution of polarization and color. It was shown for the first time that the
degree of linear polarization of distant comets is systematically higher in comparison with the polarization of
comets close to the Sun. By modeling the results of photometric, spectral and polarimetric observations using
different models of particles, the material composition of dust particles in insects of distant comets was
determined and its difference from the composition of dust in short-period comets was established. The
mechanisms of ionization and outburst activity of comets at large distances from the Sun are proposed. To explain
the activity of distant comets, the idea has been put forward that the crystallization of amorphous ice in comets
can be non-monotonic, given not only H20 ice, but also more volatile CO and CO2 ice, as well as the evolution of
surface erosion. Dynamic simulations have shown that the outburst activity of comets, including some distant
comets, can be caused by the collision of meteoroids with their surface.
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