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2. Physical properties of the distant comets according to the observation data and numerical modeling

Pedepar:

1. B mucepTanii JOCHiIKyIOTHCS IMJIOBI KOMU Ta XBOCTH i ra3oBi JOPMYBaHHS B KOMETax Ha 3HAYHUX BifICTaHSX Bif,
Conug. [l1s1 uporo 6yia ininifioBaHa i BUKOHaHa JOBroCTpOKOBa nporpama «PisuyHi BaCTUBOCTI KOMET, SIKi
MIPOSIBJISIIOTh aKTUBHICTh HA 3HAYHUX TeJliOLeHTPUYHUX BifcTaHsax» Ha 6-M Teseckori BTA (CAO PAH). Bnepiie B
pe3ysibTaTi aHani3y crekrpiB kometu C/2002 VQ94 (LINEAR) BusiBnieHo emiciitHi cmyru CO+ Ta N2+ Ha peKOpIHUX
Bifgcransax Big CoHug, 8.36 a.0. [laHi cnoctepexxeHb cMyr N2+ BU3HaHI SIK €1HI B iCTOpPii HA3EMHUX CIIOCTEPEKEHD
KOMET, 110 BCe6iYHO OOI'PYHTOBaHI. Briepie B crieKTpax KOMET OTOTOXXHEHO PSIJi €MiCIHUX JIiHIH, 1110 HajleXXaTb
MoJieKysli C2 Ta BUHUKAIOTh BHACJIIOK IIEPEXOiB 3 BUCOKUX OOEPTaIbHUX €HEPreTUYHUX PiBHIB. Briepiie Ha OCHOBI
CTaTUCTUYHOTO aNroputmy MoHTe-Kapso po3po6sieHo opuriHaabHy Mozesb (POpMyBaHHS MUJIOBUX XBOCTIB KOMET,
B SIKifl BDaXOBY€TbCS Cyb1iMallisi IbOASIHOrO KOMIIOHEHTA MUJIOBUX YaCTUHOK. MOZIeII0BaHHS TUJIOBUX YTBOPEHD
IOCJiIKEHNX KOMET [10Ka3aJI0 HeOOXiIHICTh BpPaXyBaHHS BUTOKY PEYOBMHU 3 JIOKAJIbHUX JIKEPeJl Ha IOBEPXHSIX
a1ep, Bicb 00€pTaHHS SIKMX MOXKE MAaT/ 3HAaYHUI HAaXWJI 10 MJIOWUHY OpOiTU. Pe3ysibTaT MOZE/IOBAaHHS CBiiYaTh,

10 XapaKTepHi PO3Mipy MUINMHOK CTAaHOBJATH 5-1000 MKM, pO3TOIis 32 po3MipaMu MO>KHA MPEICTABUTH



CTENEHEBUM 3aKOHOM a-3...a-4.5, a MIBUJIKOCTi BUIbOTY NUJIMHOK CTAHOBJISITh Bifl CAHTUMETPIB 4O METPIB 3a
CEKyHZy. 3alIpOIIOHOBAHO HOBUI MEXaHi3M YTBOPEHHSI CMYTOBUX CTPYKTYP y IIMJIOBUX XBOCTaX KOMET, a 10ro

LlieBiCTb NepeBipeHa 3a J0IOMOr00 YUCEIbHOIO MOJIEJIIOBAHHSI.

2. The work is devoted to study of physical and dynamical characteristics of particles in dust comae and tails and
gas environment in comets at large distances from the Sun. A long-term program to study distant comets "The
physical properties of comets that exhibit activity at significant heliocentric distances" was initiated and
implemented at the 6-m BTA telescope (SAO RAS). For the first time, as a result of the analysis of the spectra of
comet C/2002 VQ94 (LINEAR), the emission bands CO+ and N2+ were recorded at record distances from the Sun,
8.36 AU. The observations of the N2+ bands are recognized as the only ones in the history of terrestrial
observations of comets, which are comprehensively grounded. For the first time, in the spectra of comets a
number of emission lines belonging to the C2 molecule, which arise as a result of transitions from high rotational
energy levels, are identified. For the first time, an original model for the cometary dust tail formation, based on the
Monte Carlo statistical algorithm, was developed. From other available codes it is advantageously distinguished by
taking into account the sublimation of the ice component of the dust particles. Modeling of the dust formation of
the comets showed the need of taking into account the outflow of matter from local sources on the surfaces of the
nuclei whose rotation axis can have a significant inclination to the orbital plane. The model runs showed that the
typical size of the dust particles is 5-1000 mkm, the size distribution can be fitted by the power law of a-3...a-4.5,
the outflow velocities of dust vary from centimeters to meters per second. The effectiveness of a new mechanism
for the formation of the striated features in the dust tails of the comets of the comets has been proposed and
confirmed by numerical modeling.
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