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NMPUMEHEHWE METOOA MOHTE-KAPJIO ANnsi YTOYHEHMSA CKOPOCTU METEOPA
N3 TENEBU3NOHHbIX HABINIOAEHUN

MpumerneHn mMemod Monme-Kapno e kuHemMamuyeckoli o6pab6omku pe3ysbmamos 08yCMOPOHHUX MeSIe8U3UOHHbLIX HabnrodeHull
mMemeopos. C nomMowibio o06pabomku HernocpedcmeeHHO cmamucmuyecKux pacnpedenieHull KuHeMamu4yecKux napaMempoe Memeopa
npednoxeHa udesi NOGHSIMb MOYHOCMb 6bIYUCIIEHUS] 8aXHeliwie2o Ans pacyema MemeopHol opb6umbi napamempa — eudumoli ckopocmu
memeopa. Pacyem ckopocmu memeopa Haxodumcs Kak ce4eHue cmamucmuyYeckux pacrnpedenieHuli ckopocmel, paccHYumaHHbIX He3ag8uCcuMo
no o6oum nyHkmam Habnro0eHul.

Knroyeenie cnoea: Memod Moume-Kaprno, memeop.

P. Kozak, Ph.D., Senior Scientific Researcher
Taras Shevchenko National University of Kyiv, Kyiv

MONTE-CARLO METHOD APPLICATION FOR PRECISING METEOR VELOCITY
FROM TV OBSERVATIONS

Monte-Carlo method (method of statistical trials) as an application for meteor observations processing was developed in author's Ph.D. thesis
in 2005 and first used in his works in 2008. The idea of using the method consists in that if we generate random values of input data — equatorial
coordinates of the meteor head in a sequence of TV frames — in accordance with their statistical distributions we get a possibility to plot the
probability density distributions for all its kinematical parameters, and to obtain their mean values and dispersions. At that the theoretical
possibility appears to precise the most important parameter — geocentric velocity of a meteor — which has the highest influence onto precision of
meteor heliocentric orbit elements calculation. In classical approach the velocity vector was calculated in two stages: first we calculate the vector
direction as a vector multiplication of vectors of poles of meteor trajectory big circles, calculated from two observational points. Then we calculated
the absolute value of velocity independently from each observational point selecting any of them from some reasons as a final parameter. In the
given method we propose to obtain a statistical distribution of velocity absolute value as an intersection of two distributions corresponding to
velocity values obtained from different points. We suppose that such an approach has to substantially increase the precision of meteor velocity
calculation and remove any subjective inaccuracies.

Keywords: Monte-Carlo method, meteor.
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AKTUBHICTb KOMETMU C/2009 P1 (GARRADD)

B po6omi npoeodumsbcsi docnidxeHHs kpueoi 6rucky komemu C/2009 P1 (Garradd). BukopucmaHo 9099 cnocmepexeHb Ko-
mMemu npomsizcom nepiody 3 27.09.2008 no 26.02.2014. O6paxoeaHo ¢homomempuyHi napamempu. [ocnioxyemnscsi 38'430K 3
COHSIYHOI aKmueHicmto. 3pob/1eHO 8UCHOBKU W,000 OXKepesl 2a30yMeopPeHHs1 Nobiuly nepuzenito 8 yiili komemi.

Knroyoei cnoea: komemu, kpuea 6nucky, C/2009 P1 (Garradd), coHsi4Ha akmugHicmb.

. Ox. Fappag (o6cepBaTtopis Cangunr-CnpiHr, ABCTpanisi) BUSIBUB LIKO KOMETY Ha YOTUPbOX 300paKeHHAX, OTPUMAHNX
B nepioa 3 13.77 cepnensi no 13.81 cepnensa 2009 p. BiH BukopucTtoBysae 0,5-m Yncana LUmiar teneckon 3 MN33-kamepoto.
Ii ackpasicTb 6yna ouiHeHa sk 17.5-17.7 3.8. Koma 6yna kpyrosoto, poamipom 15" B nonepeuHuky. Meplue nigTsepmKeHHs
6yno otpumaHo B. Pobneno (o6cepeatopsi El Condor, Koppo6a) 14.17 cepnHsi 209 p. MNepla opbita 6yna po3paxoBaHa
B. . MapcaeHom 15 cepnHsa 2009. Lle 6yna rinepboniuHa opbita. BigctaHb nepurenito ctaHoBuna 1.25 a.o., sikuin KomeTa
mana npontu 23.67 rpygHs 2011 p. Omxe, kometa C/2009 P1 (Garradd) € auHamiyHO Monogoto komeTol. BoHa He Byna
SICKpaBoto, ane fobpe crnocrepiranacsa nodMHar4uM 3 renioueHTpuyHoi Biactadi 3.5 a.o. 4o nepvrenito i go 4.5 a.o. nicns.
Po3BuUTOK ii aKTMBHOCTI crnocTepiraBcsi 6araTteMa pisHMMKM 0OCepBaTopissMU Ta iHCTPYMEHTIB, SIK Ha 3eMi TaK i B KOCMOCI
(Deep Impact, SWIFT, SOHO-SWAN, VLT-UVES, IRTF i 6arato iHwmnx). Komety C/2009 P1 (Garradd) moxxHa BBaaTu
nepLLOo KOMETO, ANst KO TeMNy BUPOOHMLTBA BCiX TPbOX OCHOBHMX neTiouunx (H20, CO, i CO,) 6ynu BUMipsiHi NpoTsirom
3HAYHOI YaCTMHW LWNAXY Ti NPOXOOXKEHHST Yepe3 BHYTPILIHIO YacTuHy CoHsAYHOI cuctemu. Lli cnoctepexxeHHs fatoTb Heoli-
HEHHWI KMoy [0 PO3YMiHHS ra3oyTBOPEHHS Ta rasonpoaykTmueHocTi. Ha BigctaHi 3.5 a.o. kometa C/2009 P1 mana Havsue
CriBBiAHOLLEHHS MUY A0 rasy 3 TUX, siki Konu-Hebyab cnocTepiranucs. Lle 3HaYeHHst Moxe 3pIBHATUCS NuLe 3 BiANOBIAHUM
3Ha4eHHsIM y komeTi Xenna-bonna. MNopiBHSAHHA BMMIpIOBaHb Ta CMOCTEpEeXeHb Mokasanwu, WO B Aianas3oHi Big 3 a.0. oo
2 a.0. AOCUTb 3HAYHE MPOTSXKHE AXeperno B KOMi noyano npogykyesatu soay [3,4,5]. Lium gxepenom, MMOBIPHO, € KpuXaHi
3epHa [2]. IHwWi neTroui, siKi cnocTepiranucb B KOMi, BKa3yloTb Ha AOCUTb CKITAOQHUA MEXaHi3M ra3oyTBOpPEHHS. [a3onpoayk-
TUBHICTb koMeTn komeTa C/2009 P1 (Garradd) 6yna cknagHow i iCTOTHO 3MiHIOBanacs npoTAroM BCbOrO 4acy crocTtepe-
XeHb. BigTak BaxknvBuM € geTanbHe BUBYEHHS KpuBOi 6nncky kometu C/2009 P1 (Garradd).

3aranom B po6oTi BuKopucTtaHo 9099 cnocTtepexeHb KOMETU NpoTsarom nepiogy 3 27.09.2008 no 26.02.2014. Ha puc. 1
HaBegeHo kpusy Gnucky kometn C/2009 P1 (Garradd) B koopguHaTax 4ac-3opsiHa BenuuuHa. Ha puc.2 HaBegeHi KpuBi
6nucky B koopanHaTtax (Ig r, ma) oo nepurenito (a) Ta nicns (b), a TakoX anpoKCMMYyHOYi KpUBI po3paxoBaHi 3a (hopMyno
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OpnoBa. CrnocTepexeHHs, siki bynu oTpymMaHi NpoTsarom ogHiel gobwu, ycepegHioBanucs. Bigrak, dotomeTpuyHi napameTpm
Kp1BOI BNMCKy KOMETH po3paxoByBanuca MeToAOM HaMEHLLMX KBagparTiB y BiagnosigHocTi Ao copmynu Opnosa. OTpumaHi
HaCTYMHi 3HadyeHHsA: oo nepurenito Ho ctaHoBuTtb 7.32+0.25, a n — BignosigHo 5.43+0.42; nicna nepurenito Hy cTaHOBUTL
6.29+0.49, a n — BignosigHo 9.02+0.98.
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Puc. 1. KpuBa 6nucky kometn C/2009 P1 (Garradd)

3 kpuBuKx puc.1 Ta 2 MoxxHa 6aunTK, WO NOGNN3y NepuUrenito akTUBHICTL KOMETM 3pocria: 6rMck KOMETU 3a3HaE CYTTEBUX
konumeaHb. O4YeBMAHO, WO B Lier Yac B KOMEeTi MOYMHAIOTb AiATM MexaHi3Mu, SKi CIPUYMHAIOTE NOCUNEHE ra3oBuAiNEHHS.
Pi3ke nocnabneHHsa 6nncky nicns 3poCTaHHA BKa3ye Ha BMYEPMHICTb Axepen rasosugineHHs. OTxke, aHania kpnsoi 6nmncky
no6bnunsy nepurenito CBiAYUTL NPO Te, WO, AINCHO, NO6NM3y nepurenito MOXNMBMM MEXaHi3MOM MiACUIEHHST ra30BUAINEHHS
MOXYTb OYyTU KpwKaHi 3epHa (KpwkaHi yrnamku), siki AalTb 4OAATKOBUIA TMMYACOBUI NPUPICT B 6nncky komeTtu. MuTaHHA
npo Te, WO CNPUYMHIOE "BUKMA" SOPOM TaKMX KPUXKAHUX 3€PEH 3anuvLIaeTbCs BiOKPUTUM.
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Puc. 2. KpuBa 6nucky kometun C/2009 P1 (Garradd): a) — oo nepwurenito, b) — nicns nepwurenito

OpHieto 3 MOXIMBMX NPUYMH Morna 6 B6yTu CoHsiYHa akTUMBHICTb. Ane, Ha Xarnb, po3paxoBaHi KoedilieHTn Kopensuii Mix
3MiHOK BrMcky KOMeTU Ta 3MiHaMKU B NMPOsiIBaX COHSYHOI aKTUBHOCTI, a came: uncen Bonbda, nnowy CoHsIYHUX nNnsiM, NoTo-
KiB NPOTOHIB Ta €NeKTPOoHiB (puc.3), BKa3dyloTb Ha BiACYTHICTb BNMBY COHAYHOI aKTUBHOCTI Ha noBeAiHky komeTn C/2009 P1
(Garradd).

KoediuieHTn kopensuii po3paxoByBanuch 3a MeToamkoto, sky 3anponoHysas O. [lobposonbckkuin [1]. Mpuyomy koedi-
LiEHTUN KOpersuii po3paxoByBanncb 3 ypaxyBaHHAM TOrO, O TOW YM iHLIMIA NPOSB COHAYHOI aKTMBHOCTI 4OCHArae KOMeTu
NpOTAroM NeBHOro NpoMiXky yacy (6panochk Big 0 go 28 fi6).
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Puc.3. 3anexHictb koediuieHTiB kopensauii R mix donykryauismu 6nucky komeTtu C/2009 P1 (Garradd)
Ta NposiBaMU COHAYHOI aKTUBHOCTI 3 YaCOBUM 3MilLeHHsIM: a) — uncna Bonbda,
b) — nnowa coHsAYHMX NNAM, 4OGOBUI NOTIK npotonis/cm® cp: c) — 3 eHeprieto 6inblwe 1 MeB, d) — 3 eHeprieto Ginbwe 10 MeB,
e) — 3 eHeprieto 6inbwe 100 MeB, f) — no6oBuI NoTik eneKTpouiBIcmch 3 eHeprieto Ginbwe 0.6 MeB

0.1 l

BUCHOBKU

B poboTi gocnigxyBanacb aktuBHiCTb kometn C/2009 P1 (Garradd) Ta ii 3B'A30K MposiBaMU COHSYHOI @KTUBHOCTI.
OTpuMaHi HacTynHi 3HayeHHs PoTOMETpUYHUX NapameTpiB: A0 nepwurenito Ho ctaHoButb 7.32+0.25, a n — BignosigHo
5.43+0.42; nicnsa nepurenito Ho ctaHoButh 6.29+0.49, a n — BignosigHo 9.02+0.98. 3B'A30K Mix 3MiHOIO BMMCKYy KOMETU Ta
NposiBaMN COHSIYHOI aKTUMBHOCTI HEe BCTaHOBNEHO. [iaTBepaXeHO, Lo MOXITMBMM JKepenoM akTuBHocTi komeTn C/2009 P1
(Garradd) no6nusy nepurenito € KpuxxaHi 3epHa.
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AKTUBHOCTb KOMETbI C/2009 P1 (GARRADD)

B pabome npoesodumcs uccnedosaHue kpusol 6necka komemn! C/2009 P1 (Garradd). Ucnonb3oeaHbl 9099 HabnodeHuli KoMembi 8 nepuod ¢
27.09.2008 no 26.02.2014. PaccyumaHbl gpomomempuyeckue napamempsi. Mccnedyemcsi cesisab ¢ conHeyHol akmueHocmbio. CAenaHbl 8bi800bl
omHocumeJsibHO UCMOYHUKO8 2a3006pa308aHUsi OKOJIO repu2esiusi 3mol KoMemal.

Knroyeenie cnoea: komemsl, kpueasi 6necka, C/2009 P1 (Garradd), conHe4yHass akmueHoOCMb.

I. Luk'yanyk, Ph.D. in Phys. and Math. Sciences
Taras Shevchenko National University of Kyiv, Kyiv

ACTIVITY OF THE COMET C/2009 P1 (GARRADD)

Each comet has individual characteristics that are important for building models of the Solar system, and most comets. In this paper presents
the results of treatment of 9099 observations of comet C/2009 P1 (Garradd) during the period from 27.09.2008 to 02.26.2014. The light curve of the
comet C/2009 P1 (Garradd) is constructed. The photometric parameters are calculated. Obtained the following values of the photometric
parameters: HO before perihelion is 7.32 * 0.25, and n respectively 5.43 * 0.42; after perihelion HO is 6.29 * 0.49, and n respectively 9.02 * 0.98. It can
be seen from the curve that near perihelion comet activity increased: brightness of the comet undergoes significant fluctuations. Obviously, at this
time effective mechanisms are started in comet that cause increased outgassing. The sharp weakening of the comet's brightness after growth
indicate that this gas sources is temporal. This suggests that near perihelion possible mechanism of amplification of the gas can be icy grains (ice
fragments) that give additional temporary increase in brightness of the comet. The correlation coefficients between the change brightness of the
comet and changing manifestations of solar activity, namely Wolf numbers, sunspot areas, streams of protons and electrons are calculated.
Correlation coefficients were calculated by the method proposed by O. Dobrovolsky. Correlation coefficients were calculated taking into account
the fact that a particular manifestation of solar activity reaches the comet over a period of time (been taken from 0 to 28 days). The relationship
between the change in brightness of the comet and manifestations of solar activity is not installed.

Keywords: comets, comet light curve, C/2009 P1 (Garradd), solar activity.



