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B pamkax napuoit 3agaun asyx ten (Conaue-FOnurep, ConHile-KoMeTa) MOJEIUPYIOTCS HU3KO-
CKOpOCTHBIE cOMMXKeHns Koporkonepuonndeckux komer u FQnurepa. Ilpegaraercs kunemarude-
CKH MEXaHU3M BO3HHUKHOBEHUA C6JII/I}K€HI/IH, COIIPOBOZKJAIOIIEroCd U3BECTHBIMU OCO6€HHOCT$IMI/I.
PaccmarpuBarorcst MO HU3KOCKOPOCTHBIX COJIMKEHUH, MPUBOISIINE K KPATHBIM MUHUMYMaM
GYHKIIUT HOBUIEHTPUIECKOTO PACCTOAHHS KOMETHI M €€ BPEMEHHOMY CIIyTHHKOBOMY 3aXBaTy B
CMBICJIE SBepxapTa. MOﬂeJIbeIe KOMETHhI UMEIOT Ha CBOUX Op6HTaX TOYKH HU3KOCKOPOCTHOI'O KaCa-
Hug ¢ opburoit FOnurepa, mpu npoXoKAEHUN KOTOPBIX OCKYJIUPYIOMIasi OpOUTA MAJIOrO TeJIa CTAHO-
BUTCH /IJIUITUIECKON. Bbrmeersr Moean cOMMKEHni, KOTOPbIE COMPOBOXKIAIOTCS KOJIeOaHUsIMU
HOBUIIEHTPUIECKOIO PACCTOAHMS, KOTOPbIE OOBITHO HA3BIBAIOTCS KPATHBIMU MUHUIMYMAMH.

MODELS FOR LOW-VELOCITY ENCOUNTERS OF COMETS WITH JUPITER, by
Emel’yanenko N. — Short-period comets such as Gehrels 3, Shoemaker-Levy 9, Helin-Roman-
Crockett have low-velocity encounters with Jupiter (it is known that about 50 similar objects
exist). For most of them this phenomenon is accompanied by the number of peculiarities. The most
remarkable are temporary satellitic capture (TSC) and multiple minima (MM) of the jovicentric-
distance function of comets. The evolution of many objects was studied in order to investigate this
phenomenon.The detailed analysis of close encounters for observed comets has shown the impor-
tance of such orbit parameters as size, form and mutual location of a comet and Jupiter during
the revolution of the comet. The kinematics of six models for low-velocity encounters was investi-
gated. These models describe the mechanism of TSC and MM of observed comets. The region of
orbits with peculiarities of close encounters is found. It is shown that observed comets are located
in this region.

BBEJEHUE

Oxkosio 50 Hab/II0TaeMbIX KOPOTKOIIEPUOINYECKUX KOMET C BICOKMM 3HAUYEeHUEM MOCTOsIHHOM Tuccepana
UCOBITBIBAIOT cOsmzkerust ¢ FOmurepom, CONPOBOKIAIONIMECS [IEIBIM PsijIoM 0cobenHnocTeil. B reuenune

HECKOJILKIX JIeT M JIAZKe HeCKOJIBKHX JIECATKOB JleT KoMerTa Haxoaurcs BOausu FOmurepa. Vopumen-
TPUYECKasl TPAEKTOPHUsI TaKUX O0BEKTOB OMHUCHIBAET 3aMbBICIOBATHIE MeT/n oTHOCcUTE bHO FHOmwmrepa,
YacTO 9T HEeT/IH o (popMe HAMOMWHAIOT CIIyTHUKOBbIe opbuThl. Ho Haunbosiee nnTepecHbIMUu 0COOEH-
HOCTSIMM SBJISIIOTCS BpeMeHHbIil cnyTHukosbiii 3axsar (BC3) B cmbicie DBepxapra (ocKyaupyromast
HOBHUIIEHTpUYIECKas OPOUTA KOMETHI CTAHOBUTCS SJTUNTHYIECKO 3] u kpaTabie MunmMyMbl (MM) dbyHK-
LU HOBUILIEHTPUYECKOIO PACCTOsIHUSL, yCTaHOBJIeHHble B paborax Kaszumupuak-ITononckoit [4], Kapysu,
Bascexku |5|, Emenpamnenko [1].

st uccnenoBanust 3r1oro peHOMeHa, YUC/TEHHBIM WHTEIPUPOBAHUEM yDABHEHUIT IBUKEHUS] MAJIOr0O
TeJia TOydYeHa SBOMIONMS opouT 57 Hab/0gaeMbIX KoMeT. TmarebHbIil aHaIn3 00HADPYKEHHBIX TEC-
HBIX COJIMKEHUIT ¢ OCOOEHHOCTSIME TT0Ka3a/1 BaXKHOCTh B3aUMHOTO PACHO/IoXKeHust komersl u FOnurepa
Ha mepuo/ie obpallenusi, OTMEYEHHOM MUHUMYMOM, a TaKKe BJIMAHUE PA3MepPOB 1 (hOPMbI OPOUTHI KO-
MeTh! Ha [10sIBJIeHHe TOil 1y nHoil ocobennocru. B pabore Emenbsinenko [3] paccmorpena kunemaruka
commkenns komersl u FOmurepa. B sroit pabore B pamkax mapHoii 3agaun 1Byx test (CosmHie — Kpyro-
Boit FOnurep, Conune — komera) wa opburax komersl u FOnmrepa BBOAATCS TOYKM HU3KOCKOPOCTHOTO
KaCaHUsl, B KOTOPBIX BEKTOPbBI MEJINONEHTPUIECKUX CKOpocTell KomeTsl u FOmurepa paBubl. Camu TOYKI
pacmnosioxkenbl Ha adeynitHOl niin mepure Mol YacTu OpOuThI U yaajieHbl He Oojee gem Ha 1 a.e. oT
opbutsl FOnurepa mo paauycy-BeKTOpYy.

SAJAYN 1 METO/ NCCJIEJOBAHUA

OcuoBHag 3ajada 3T0if paboTHl — MOKA3aTh BO3MOMKHOCTH mosgBienus ocobenmocreii (BC3 u MM),
HE CBA3AHHBIX C I'PABUTAIIMOHHBIM BO3MYIICHUEM IIJIAHETbI, Ha IIPpUMEpe MO,Z[eJ'IeI.;I HU3KOCKOPOCTHBIX
conukennit komersl u FOnurepa.
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IIycrs xpyrosag pamauyca a; opbura IOmuTepa u smmmunTudecKas opOuUTa KOMETHI PaCIO/IOXKEeHbI
B 0z1HO# miockocTu. Takoe mpeonoKenue BIOIHE JIOMyCTUMO JIJIsd MCCIEI0BAHHBIX KOMeT (B pabore
Emenbsanenko [2| 66110 mOKa3aHO, 9TO UX OPOUTHI IMEIOT CTaOIIBHO HU3K Uit Hak/I0H Ha 800-1eTHEM TIPO-
MexkyTKe Bpement). Ilycrs a, b, e, ¢, () — GobIast U MaJiasi MOJTYOCH, SKCIEHTPUCUTET, TePUTETHHHOe
u adeuitHoe PACCTOSTHUAST KOMEThI, ' — ee paJuyc-BekTop, F, V — skcruenTpuyeckasi 1 UCTUHHAS AHO-
MaJIiH, P — MapaMeTp SJIUITUIECKOH OpOUTHI KOMETHI, A;f — paccrosiiue KoMerbl 0T opbutsl FOmnurepa

IO pajuyCy-BeKTOpYy, A; — HOBUIEHTPUIECKOE PACCTOAHIE KOMETBI, (r — YTOJI MeXKJy HalpaBaeHHeM
Ha koMery u FOQnurep B NpOW3BOIBHBIIE MOMEHT BPEMEHHU.

Beezgem Ha s/mmnTHYECKO 0pOUTe KOMETHI OmopHbIe ToUKU: @), ¢, b, P, F' (cm. pucynok). 3 cpas-
HEHUA BEJINYUH T'C/IMOICHTPUYICCKUX CKOpOCTefI KOMETHI "N IOHI/ITepa. HaXOAUM DaJnyC-BEKTOD TOYKHN
HI3KOCKOPOCTHOTO Kacanus opout (rouku M):

2aa;
v = ——.
a+a;

PaccvoTpum mrects Mopesieit HUBKOCKOPOCTHBIX cOymkenuit. CoBmerniaem Touku M u () — nojgydaem
mozenb Aj; Touku M u g — momens Pp; rouku M u P — monenu Ao u Py, Opburel Mozenein Az u P
kacatorcs opoursl FOnmrepa cBoMMu ancuganbHbiMu TOYKaMu (j1/1s HUX ToYKK M PaCrosioKeHbl MEexK 1y
COOTBETCTBYIOIIEl ancuIa pbHol u P TO‘lKaMI/I).

IIycrs B MomenT Bpemenu fy KOMETa HAXOIUTCS B BEPXHEH AlCHIAJIbHOW TOYKE W PACIIOIOXKEHA
Ha oaHOM pajuyce-BekTope ¢ FOmmrepom, yron o = 0. Kunemaruka Majoro teja CHMMETPHYHA OT-
HOCHUTEJIbHO HAYAJIBHON arcumaabuoi Toukm. s ymobcTBa paccMOTPUM [IBUKEHHE KOMETHI MEXKY
AICHIATBHBIMA TOYKAMH JIEBOIl 9acTh OpOUTHI (CM. PHCYHOK). B MpOM3BOIBHBII MOMEHT BpeMeHBI ¢
YOI (@ HaXOJUM U3 3aKOHOB Keriepa, 3anucanHbix st Komersl u FOnurepa:

3/2
a=(E+tesink) < -V
aj

Brrancisem yron o B OOPHBIX TOYKAX /I BCEX SKCIEHTPUCUTETOB KaXKJ0U MOJIe/ i OPOUTHI. Y I/IbI
E u V onpenesnsiem u3 ypaBHEeHUsI TPAEKTOPUM, 3aIIUCAHHOIO COOTBETCTBEHHO /it B u V| u 3navyeHunit
pajunyca-BeKTOpa KOMETHI B OMOPHBIX TOYKaX. JIWHEeiHOl MHTepo/sdiueil HaxoauM 3HAYEHUe yIJIa o
MeKAYy OIIOPHBIMU TOYKaMM, ITOC/ICJ0BATE/IbHO yBE/IMYUBAAd NCTUHHYIO aHOMAJINIO V KOMETHI Ha 100 orT
0° mo 180°. Boruucigem pajuyc-BEKTOP KOMETHI M HOBUIEHTPUYECKOE PACCTOsIHUE [ BCEX 3HAUYEHMUI
yIojia @, TOJy9YeHHBIX BBIIIE, 110 (OpPMyJiaM ypaBHEHWUs TPAEKTOPUU U Teopeme KoCuHycoB. Crpoum
rpaduxn A; (BepTHKaJbHAS OCh) IPOTUB V (FOPH30HTAIBHAS OC).

PE3YJIBTATHI PABOTBI. MOAEJIb A,

UccnemoBanust Mojesiei Mo MPeIIoKEHHON cxeMe MOKa3aj10, 9TO BCe IMeCTh Momaeneil cOMmKennii 1o-
yCKAIOT HU3KOCKOPOCTHBIE KACATEJbHBIE YIACTKU B 00/1acTH cOMMKenns Komersl i FOmmrepa (paanyc
HU3KOCKOPOCTHOTO COIMIKEHMsI NPUHUMAETC PaBHbIM 2 a. e.). Jnurensuocrs BC3 o6parno nponopiu-
OHAJIbHA 3HAUEHUIO SKCIEHTPUCATETa OpOUTEI KOMeThl. KpaTHble MUHIMYMBI (DYHKITAN HOBUIEHTPHYIE-
CKOT'O PACCTOsIHUST ODHAPYKEHBI TOJIBKO Y Mojeseit As u Po.

Modeav Ay (nesosmywernnas opbuma do u nocae coAuNCeHUS). ITO KOMETBI, OPOUTHI KOTOPHIX
YJIOBJIETBOPSIIOT YCIOBHIO |3]

3.52 <a <£5.2043 a.e.

B jasbHeiineM u3/102KEHUU BCE 9TH KOMEThl HasbIBaloTCsa Komeramu Ao. JLnst komersl Ag BBIIIOJIHEHO

ABEHCTBO -
P SP=ry=a(l+e?) = 2aa; ,
a+aj
T. €. Ha OpbuTe 3TOI KOMEeThl UMeIOTCs aBe ToUKu M u My HUBKOCKOPOCTHOrO Kacamuus opobut. My Mo —
XOp/Z1a MHUMOT'O (DOKYCA, MMEPIEHIUKYJIAPHAS K JIMHUH AIICH/I.

OcHoBHBIE CBeJleHnsT 0 KoMeTe Ay MpuBeeHbI Ha PUCYHKE.

B Bepxmeii J1eBo# YacTH pUCYHKA JaHa WILIIOCTPalys mapHoii 3agaun ayx tea: Connne (Touka S) —
kpyrosast opbuta FOnurepa; Commie — smaunTudeckas opbuta kometsl As. Ha jeByro wacts opbuTs!
KOMETbI HaHECEeHbI OIIOPHBIE TOYKH. Ha Hpa.BOfI qaCTu Op6I/ITbI CXEMATUYIHO IMOKa3aHbI 9€ThIPE B3aMMHBIX
nostokenns KomeTsl u FOmmrepa: 1) Komera HaXOAWTCs B MOTOXKeHWH R, Ha OJHOM paJiyce-BEKTODE
¢ FOnurepom; 2) komera mMpOXOAUT MEPBbI MUHUMYM 1, HAXOASIIUICA HA YIJIOBOM DPACCTOSTHUU OT
toukn R, He mpesbimatomem 10° (mo ucrmnuoil anomannu V'); 3) komera ymamserca or FHOmmrepa
HA MaKCHMaJjbHOe paccrosghue f (OHO JOCTUraeTcss B OKPECTHOCTH TOYKU HU3KOCKOPOCTHOIO KACAHUS
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Obnacme w.

Komema A2 (M =P)
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opbur); 4) B Touke adenus ) KOMeTa MPOXOAUT BTOPOH MUHUMYM po. [I1st HEBO3MYIIEHHOW OpOUTHI
KOMETGBI JIeBas U [IpaBasi YaCTH OPOUTHI cuMMeTpudHbL. [losToMy KoMmera Ag mpoiizer BTOPOl MAKCHMYM
fo B okpecrrOCcTH TOUKM M, TpeTHil MUHUMYM p3, CAMMETPUYHbBIN [IEPBOMY MUHUMYMY U €I OJHY

TOUKY R, pacmojio:KeHHYIO 70 MePUTresInsd.

Bosmyenust FOnurepa npuogsar K rpancgopmaliny opOUTHl peabHOM KOMEThI B IEPBOM K€ M-
HUMYyMe, 1 KapTuHa cuMMeTpun Hapyinaercd. Ho nmerorca cOmukenns HADTIOTAEMbIX KOMET C JIBYMsi-
TpeMs MUHUMyMaMu (PYHKIUU HOBUIEHTPUYECKOTO PACCTOSHUS, KOTOPHIE BIIOJHE YKJIAJIbIBAIOTCI B
mpeIokennyio cxemy. Hampumep, ato commxkenne 19291945 rr. komersr Ambpyk—/I:KekcoH, cOmmxKe-

are 1936-1946 rr. komersr [Hlaia—ITTanasgex.

B npaBoii BepxHeil yacTu pUCyHKa MPUBOAATCH (DOPMYJIBI JJId YIJIA (¢ ¥ H/IEMEHTOB, XapaKTePU3yIo-
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UX pa3Mepbl OPOUTHI KOMETBI Ao, BHIpaXKeHHbIE Yepe3 IKCIEHTPUCUTET € U PaiyC KPYroBoil opOuThI
FOnurepa a;. Uccnenosanne dyuknuit a = ale), Q = Q(e), ¢ = q(e), b =b(e), p = p(e) nokaza-
JIO, 9TO dJIEMEHThI OpOUTHI @, b, ¢, p HENPepPHIBHO yOBIBAIOT OT 3HAYEHUI, COBIAIAIONINX C BEJIUIUHOMN
a;j (e = 0), no 3HavenHuii, ykazaHHbIX Jig KoMmeTel AZ"" (e = 0.44). Diement opbursl () cHadasa
Bo3pacraer 10 3Hadenuss () = 5.76 a.e. (rouxa adenus BbiLIa 3a npegenst opbursl FOnurepa), a
3areM ybObiBaer 10 3Hadenus () = 5.06 a.e. Demenrsl opourer AT u A" (opbura komerbr Ay ¢
HAMOOTBIIIM aheTHIHBIM PACCTOSTHUEM ) IPUBOISATCS HUKE:

Agnzn Agnaz
a=3.52 a.e. a=4.77 a.e.
b=3.16 a.e. b=4.67 a.e.
@ =5.06 a.e. Q=576 a.e.
qg=1.98 a.e. q=3.79 a.e.
p=284 a.e. p=4.56 a.e.
e=0.44 e=0.21

B Tabaume oTmenbHOl paMOYKOR BIAEIEHA (DOPMY/Ia HOBUIIEHTPUIECKOTO PACCTOIHUS KakK (DYHK-
OUd yIJIa O ¥ BEJIAIUHBI A;f. Dra hopMmyJia TTOMOTAET CIALIATh PEIBAPUTEIbHBIE 3AKIIOUEHUsT O BO3-

MOXKHOCTH KpaTHbIX MuHEMYMOB (MM) maa kaxmoit paccmorpennoit Mozenn. Tak, mas komerst Ag
TOBBINTEHHBIN HHTEpeC BhisbiBatoT Toukn R, @ (a = 0), rouka L (A7 = 0).

B cpeaneit sieBoii wactu pucynka npusogutcs tabauna onopubix touek (O.T.) ma opbure xome-
THI U 3HAYEHUN KOCHHYCOB yryioB V', E,| paanycoB-BeKTOPOB U BequuuHbl A¥ B 9TUX TOUKax. AHAan3
MTOCTIETHETO CTOMIOMA TabUIBI TPUBOIUT K BBIBOIY O Bo3MoxkHOCTH MM y KOMeThI Ajg.

B cpeaneit mpaBoit gacTu pUCYHKa TPUBOISITCS MOJIOXKEHUsT OMIOPHBIX TOYEK Ha, opOuTe KoMerhl Ao
(cpsgIMJIEHHO} W BBITAHYTON BJIOJIb TOPU30HTAJIBHON OCH OT adesns /10 Mepuresns) IpU Pas3JIHIHBIX
BHAYEHUAX IKCIEHTpucuTeTa. HamoMaMM, 9TO HA JIEBOW YacTw OPOUTHI TaKKE HAXOAUTCH TOYKa K.
Xopomo BUIHO MOCTEI0BATEIbHOE CMEIIEHNEe BCEX OMOPHBIX TOUEK K adesnio (eCTeCTBEHHO, KpOMe
rouku F'). Touka R (a 3HauuT, nepsblii 1 TPETU MUHUMYMbI) OBICTPO CMEIAETCS BJEBO OT MOJIOKEHUS,
BecbMa BJIM3KOr0 K MEPHUre/nio, 10 TOYKHU b.

B mumxkmneit vactu pucynka npuBoggarcs rpadukn QyHKINNE HOBUIEHTPUIECKOTO PACCTOSHUS KOMEe-
Tel Ay Ha yJacTKe OpOUTHI OT adesnnsd 0 NepureInd: BepTHKaIbHasd 0ch — Aj, a.e., TOPU30HTaIbHAA
ocb — V, rpajlycbl. DKCHEHTPUCUTET YBEJUUUBALTCA CHU3Y BBepx oT 3nadenusi e = 0.1 no e = 0.44.
Kowmera Ay umeer MM, ecnu 9KCIieHTprCHTET ee OpOUTHI He MpeBbImaer 3uadenns e = (0.25.

SAKJIIOYEHUE

Ha npumepe mozesneit HU3KOCKOPOCTHBIX cOmKeHuii koMersl u FQmurepa mokaszaHa BO3MOXKHOCTH 10~
SIBJIEHUsI BPEMEHHOI'O CIIy THHKOBOI'O 3aXBaTa B CMBIC/IE JBepxapTa U KPATHBIX MUHUMYMOB (DyHKIUH
MOBUIIEHTPUIECKOTO PACCTOSHNU, He CBA3aHHBIX C IPABUTAIIMOHHBIM BO3MYIIEHNEM ILIaHeTHl. VmeeTcs
XOpOIIee COTIaChe PACCMOTPEHHBIX MOeseil U TeCHbIX COTMKeHnit HaDII0aeMbIX KOMET C SBJICHUSIMEI

BC3 u MM.
Pabora monnepxxkana rpantom POOU 01-02-16006.
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