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50 JJET KOCMUYECKHUX UCCJAEJOBAHUM
Caunbix B.II.
Mockosckuil 2ocyoapcmeennblil yHugepcumem 2eo0e3ull U Kapmozpaguu
E-mail: rector@miigaik.ru

4 oxts16ps 1957 r. B CCCP 65111 BeIBEI€H Ha OpOUTY MEPBBINA UCKYCCTBEHHBIH ciryTHUK 3emiu (UC3).
Hauanace kocmuueckas 3pa. Ouens ObICTpo cTaso sicHo, yTo MC3 u npyrue xocmuueckue annapats! (KA)
MO3BOJISIIOT 3 (EKTHUBHO pemiate MHOTHE (pyHIaMeHTa bHbIC U MPHUKIJIAIHbBIC 33/1a4d. B HacTosiee Bpems
MHOTHE CTPaHBI BEAYT aKTUBHYIO KOCMHYECKYIO IESITETLHOCTh M BCE — UCTIONIB3YIOT ee pe3ynbrarsl. bes UC3
YK€ HeJb3sl IPECTABUTh PEIICHNE HABUTALIMOHHO I'e0/Ie3MYeCKUX 3aj1a4, U3yUeHHUE TPUPOTHBIX PECYPCOB
Y KOHTPOJIb 32 COCTOSTHEM OKPYKAIOIIEH Cpelibl, OPraHU3aIMIO CBA3H U TEJIeBEIaHHs, TPOTHO3UPOBAHUE
Moro/ibl U MHOTOe Jpyroe. Ha opOUTBI BBIBOISATCS CIIyTHUKH — TEJIECKOIIBI, TIO3BOJIAIONINE MPOHUKATH
B HEHM3BeIaHHbBIC IITyOHHBI BeeneHHO.

ABTOMaTHYECKHE MEXKIJIAHETHBIE CTAHIUKW W HMCKYCCTBEHHBIC CITyTHHUKU IUIAHET IT03BOJIMIIN
JeTanbHO M3ydaTh HeOecHble Tena CONHEYHOM CHCTEMBbl M MPUBENN K MOITYYECHUIO TaKUX PE3YJIbTATOB,
0 KOTOPBIX PaHbIIe MOXKHO OBUIO TOJBKO MeuTaTh. Bo MHOTHX cTpaHax, B TOM uucie U B Poccun, akTUBHO
popabaThIBAOTCS BOMPOCH! CO3MaHUs HayyHBIX 0a3 Ha JIlyHe u Mapce. [llupokuii kpyr npobiem pemiaet
MUWIOTHPYyeMas KOCMOHABTHKA.

B noknaze Mbl OCTaHOBHMCS Ha JOCTHIKEHHUSX, KOTOpbIE OBbLIM 0OECHeueHbl 3a MATHICCST JIET
B pe3yJbTaTe WCIIOJIB30BaHUSA KOCMHYECKHX METONOB U CPEICTB. BymyT Tarke oXxapaKTepu30BaHbI
HEKOTOpbIe Ba)KHbIE HarpaBlieHHUs (YHIAMEHTAIBHBIX W TPHUKIATHBIX HCCIEIOBAHUHN, KOTOpBIE OyayT
MIPOBOAMTHCSA B OyaylieM. ABTOp pacCKakeT Takke O paboTax, KOTOpble €My MPHIUIOCH BBITIONHATH
B XOJ€ TPeX KOCMHUYECKHX TIOJIETOB HAa OPOUTANBHBIX KOCMHUYECKHX craHiusax “Camror - 67 (1981r),
“Camor- 77 (1985 1) u “Mup” (1988 r).

MEPBBIE HABJIFOAEHUSA CIIYTHUKOB : KAK 3TO BbLJIO
Prixmnosa JI.B., Kacumenko T.B.
HUncmumym acmponomuu PAH
E-mail: rykhlova@inasan.ru

Opranuzanus W MOArOTOBKA CTAHLUUN ONTHUYECKOTO HAONIOACHMS IEPBOTO M IMOCIETYIOIINX
HCKYCCTBEHHBIX CIYTHHUKOB 3emiin Obliu nopydeHbl ActpoHomuueckomy coBety AH CCCP , koropsiii
emé a0 3amycka [lepBoro cmyTHUKa MPUCTYNNI K OPTraHU3ALMKU CETH CTaHIUM . Paccka3bIiBaeTcst O MEpBBIX
MHCTPYMEHTAaX JJIs BU3yaJIbHbIX HAOMIOIEHUH CITyTHUKOB , O METOAaX MOATOTOBKU NEPBBIX HaOoAaTenen
U TIEPBBIX HAYYHBIX PE3yJIbTaTaXx , MOJYyUYEHHBIX C TOMOIBIO BU3YaJIbHBIX , @ HECKOJIBKUMHU TOJJaMU MO3XKE —
u Oonee TouHbIX (otorpaduyeckux Hadmonenuit ( mporpamma « MHTEPOBCy g uyuenus: Bapuanuii
IUIOTHOCTH BEpXHEH aTMocdepbl , reofe3ndecKue nporpaMMmbl «ApKTHKa — AHTapkTHKa» U «bombias
xopaa» ). B Hacrosiiiee BpeMs pa3BUTHE HAOMIOAATENbHON TEXHHUKHU IMO3BOJISET ONPENESATh HE TOJIBKO
MIOJIO’KEHHUE OTAETbHBIX 00BEKTOB , HO U (PUKCUPOBATH OOJIBIIIOE KOJMUECTBO UX (PPAarMEHTOB , UTO IOMOTAEeT
peiath 371000/ JHEBHbIE TPOOIEMBI SKOJIOTUH OIMIKHET0 U JaIbHEr0 KOCMOca.

ERSTE SATELLITENBEOBACHTUNGEN : WIE ES GESCHAH
Rykhlova L.V., Kassimenko T.V.
INASAN

Der Astronomische Rat dAdW der UdSSR war beauftragt Organisation und Vorbereitung der
Satellitenbeobachtungsstationen zu verwirklichen. Diese Arbeit war gerade vor dem Start des ersten
Sputnik begonnen. Es wird iiber einige Detailen diesen Probleme (erste Beobachtungsgerite fiir optische
Satellitenmessungen , Methode der Vorbereitung ersten Beobachter) ausfiihrlich erzahlt. In Kiirzem wird
auch vom ersten wissentschaftlichen Ergebnisse auf Grund von optischen Satellitenmessungen berichtet
(das Programm “INTEROBS” fiir Atmosphereforschungen , geoditische internationale Programme
“Arctis — Antarctis” und “Grosse Chorde™). Zur Zeit die Entwicklung der Beobachtungstechnik lasst sich
nicht nur Koordinaten eines Objects zu bestimmen, sondern auch eine Menge von Satellitenfragmente zu
fixiren. Das hilft bei Luisung von Ekologieprobleme in erdnahen und fernen Kosmos.

2



IHEPBOE ®OTOT'PAOUYECKOE HABJIIOAEHUE UC3 B CCCP
beixos O.I1.
Iasnas acmponomuueckas oocepsamopus PAH
E-mail: oleg@OB3876.spb.edu

Hctopuyecku nepBblii B mMupe ¢ororpaduyeckiii CHUMOK, Ha KOTOPOM 3a(hMKCHUpPOBaH clen
TOJBKO YTO 3aIYIIEHHOTO COBETCKOTO MCKYCCTBEHHOIO CIyTHHKa 3emiH, Obu1 caenan T. MakMaronom
B XoOapre, ABctpanusi, 6/7 okrsiopst 1957 ., uepes JBa JAHA MOCIE €ro 3amycka. 1o Oblia GoTtorpadus
paKeTbI-HOCHUTENsI CIIYTHUKA, @ HE er0 CaMoro, MOCKOJIbKY OH MMEJ oueHb cialblii Oneck. CHUMOK ObLI
oIy OJINKOBAH B U3BECTHOM MEXTyHapOoiHOM KypHauie «I Ipuponay unpenctasisii coO0i y4acTOK 3BE3JHOTO
Heba ¢ MoyIoCcoi HempephIBHOTO sipKoro ciena chororpadupoanHoro o0bekra. Hukakoit nHpopmanuu
0 mapameTpax JIBI)KEHHs CITyTHUKAa CHUMOK HE J1aBaJl.

B IlynkoBo, rae roroBuiuch k HaOmonenusm MC3, B mepBylo Jekany OKTAOps o HouaM He ObLIo
scHoro Heba, u mosTomy nepsblii B CCCP ¢ortorpaduueckuii CHUIMOK TOW K€ PaKeThI-HOCUTENsE ObuI
noiy4eH Toibko 10 oktsi0pst 1957 . Tamapoii [lerpoBHoii KuceneBoii Ha Teneckone AKJI (actporpad
KOpPOTKO(OKYCHBI /BOIHOM). Ho »3TO HaOmofeHue OTIMYAIOCh MNPOIYMAHHOCTHIO U OOJBIIUM
nH(pOPMALMOHHBIM coziep>kanueM. [Ipex e Bcero, myTeM OTKphIBAaHMS U 3aKpbIBaHH 3aTBOpa ¢ pUKcanuei
MOMEHTOB BPEMEHH ATUX JIEHCTBHI HENPEPHIBHBIN Clle] 00bEKTa CTAHOBHJICS Pa30pBaHHBIM U IPEICTABIISIT
cOOOH MTPUXU, KOTOPHIE MOXKHO OBLIO M3MEPUTh M MOIY4YHUTh ceprueckue KOOPIUHATHI OOBEKTa
B (PMKCHpPOBAaHHBIE MOMEHTHI BpeMeHH. Kpome Toro, ObLIM MOJy4YEeHbI TOMOIEHTPHUECKasi CKOPOCTh €ro
JIBIDKEHHSI U OLIEHKa ero Ojecka. DTO IMO3BOJMJIO BIEPBBIE B aCTPOHOMHYECKOW MPAKTUKE BBIBECTH
napaMeTpbl BUAMMOTO JIBUKEHHUS CITyTHHUKA, KOTOPBIE BIOCIEICTBUU ChITPAJId BaXKHYIO pOJIb B PELICHUU
Pa3NUYHBIX HAy4YHBIX 33[a4 CIYTHUKOBOW aCTPOHOMMHU.

[TyGnukaruo nepBbIX CITyTHUKOBBIX HAOMIOEHHH MOKHO HAMTH B «ACTPOHOMHUYECKOM LIUPKYJIISIpE
Axanemun Hayk CCCP» No 186 3a 1957 rog.

THE FIRST PHOTOGRAPHIC ARTIFICIAL EARTH SATELLITE OBSERVATION IN USSR
Bykov O.P.
Central Astronomical Observatory of RAS
E-mail: oleg@OB3876.spb.edu

The first photographic frame contained an image of a rocket of the First Artificial Earth
Satellite was made by T.McMagon in Houbart, Australia, 6/7 Oct. 1957. There was a long AES trail
without any breaks on the background of stars. It was published in “Nature”, 1957, vol. 180, No 4591.

At the Pulkovo Astronomical observatory the second frame with the same rocket image was
obtained 10 Oct. 1957 by Dr. T.Kiseleva with Short Focus Astrograph, but the trail was breaked by
means of opening and closing of telescope shutter connected with UT marks. The fast processing of this
data were made. Topocentric positions of these rocket strokes were calculated with usual astrometric
reduction, topocentric velocities of coordinates variations were determined and some photometric
characteristic were obtained also. Results were published in “Soviet Astronomical Circular”, 1957, No 186.

Later on, the new information from short arc positional observations of moving objects was
successfully utilised by Pulkovo astronomers in different fields of Astrometry and Celestial Mechanics.



OT HNEPBOI'O MC3 10 CEFOAHAIIHUX JJTHENA
MCTOPHUS CTAHIIMHA 1031 I'. IBBOB).
Anynesuu C.B., bununckuii A.W., bnaronup f.T., Bupyn H.B.,
Bogsuuk E.b., | JIorBuaenko A.A.| Mapteiarok-Jlotorkuii K.I1.
JIHY umenu Meana ®@panxo, Acmponomuueckas obcepeamopus
E-mail: eve@astro.franko.lviv.ua

Cranmusa 1031, xak u 6onpmuacTBO cTaHimi B CoBerckoM Corose, Obl1a co3mana jietoM 1957 roma
npu JIbBOBCKOM TroCydapCTBEHHOM (Teleph HAIMOHAJIBHOM) yHHMBepcuTeTe UMeHHM MBana @panka
Actponomuyeckum CoBetom AH CCCP. AnmaparypHoe obecrieuenue coctosio u3 Tpyook AT-1, Ounokiei
u amtacoB Muxaiinosa. C mepBoro JHs Hayajloch oOyueHHE nepcoHana. A oOyuyarb ObLJIO HEOOXOIUMO,
TaK Kak JI0 3TOT0 HUKTO HE BUJIE] UCKYCCTBEHHOTO CIIyTHHKA HAa HEOE U MO3TOMY CIELUAINUCTOB 10 3TUM
pabotam, 1axke Cpean aCTPOHOMOB, HE ObLIO.

Bo JIpBoBe ycremHo ObU1M MpoBeieHbl HAOMIOEHUS IEPBOT0, A IIOTOM U IaJbHENUIINX CITyTHUKOB.
3T0 cO3/1aJ10 YCIO0BUS [T pPa3BUTHUS alllapaTypHOTo 00ecrieueHus, pacpenus Mmeto1oB Ha0monenus UC3,
CO3JaHMs KOJUIEKTUBa Habmonareneil. Ha cMeny Bu3yanbHBIM HaOMIOACHUAM NPpUILTH (GoTorpaduueckue,
notoM (hoToMeTpUUeCcKue 1 JlazepHble. Pa3pabaTsiBanack U yCOBEPIICHCTBOBAJIACH alllIapaTypa U METOIMKA
Habmonenuit. Co3naBancs 6ank nanubix Habmonenuii MC3. Co BpemeHeM cTaHLus ObL1a Mpeodpa3zoBaHa
B o11e7 JIbBOBCKOM ACTpOHOMHUYECKOI 0OCcepBaTOpHH.

Ha nannbiii MomeHT BO JIbBOBCKOM acTpOHOMHYECKOH oOcepBaTOpwHM  BEAyTCS Ja3epHbIC
HaAOMIOZIEHNsT CITyTHUKOB (CTaHIMA 3aperucTpupoBaHa B MexayHapomHoit cetu ILRS mon Homepom
“Lviv-1831”), a Taxke aKTUBHO pa3pabaThIBAeTCS U M3TOTOBISETCS ammaparypa Uit (pOTOMETpHUECKUX
U nosispuMeTpuueckux Haomonenuii C3.

FROM THE FIRST ARTIFICIAL SATELLITE OF THE EARTH
TO NOWADAYS HISTORY OF STATION LVIV - 1031
Apunevich S., Bilinsky A., Blagodyr Ja., [ Lohvynenko O. |,

Martynyuk-Lototsky K., Virun N., Vovchyk E.
NU of Lviv, Astronomical observatory,
E-mail: eve@astro.franko.lviv.ua

The station Lviv-1031 (as majority of stations in USSR) was founded by Astronomical Counsil
(Astrosovet) of Academy of Sciencies USSR in summer 1957 based on Ivan Franko State university
(at present-national university). At that time equipment of station included high-power binoculars, telescope
tubes AT-1 and Mikhajlov’s atlases. Training of personnel was started from the first days. Training was
necessary, because there were no qualified specialists in this field, even among astronomers.

The observations of the first artificial satellite were succesfully realized in Lviv, also afterwards
the next satellites. This apply conditions for the development of hardware, completion of observational
methods, creation of special scientifical staff. Photografic, later photometric and laser ranging observations
came to take visual observation’s place. The equipment and methods of observations were essentially
developed and improved. Observational data bank has been created.

Now the station’s team is proceeding with work on upgrading hardware, software for increasing
accuracy and high quality of satellite’s observations. The station provides laser ranging observations
of satellites on distances from 900 km (ERS-2, Starlette) to 7000 km (LAGEOS-1, LAGEOS-2). Lviv laser
ranging station was registrated in International Laser Ranging Service (ILRS) as station “Lviv - 1831”’in
august 2002. As well as the staff of Lviv station actively work up and produce the apparature for photometric
and polarimetric observations of the artificial satellites.

However that may be, be that as it may, Lviv station exists to present days. Indeed, not as single
administrative unite, but as a department of Lviv astronomical observatory.



OT IIEPBOI'O CITYTHHMKA 3EMJIA K OBUTAEMOM FA3E HA JIYHE

Kucmok B.C.
Iasnas acmponomuueckas oocepeamopus HAH Ykpaurol
E-mail: kislyuk@mao.kiev.ua

IIpuBonuTCS KpaTKui aHaiau3 OCHOBHBIX JTallOB KOCMUYECKOM d3pbl u3ydeHus JIyHbI: Tak
HAa3BIBAEMOTO «30J10T0r0 Tiepuoa» (1958-1976); dassl «3aruiiibs» B TyHHBIX HccheaoBaHusx (1976-1994)
1 BO30OHOBIICHUS UHTEpeca K eCTeCTBEHHOMY CIIyTHUKY 3eMit («Bo3Bpatenue k Jlyney) B cepenune 1990-
X IT. JlaeTcs XapakTepUCTHKA CTPATETMYECKUX IIPOCKTOB JAJIBHEUIINX UCCIeA0BaHUM JIyHbI C IOMOLIBIO
KaK aBTOMaTU4YEeCKUX CTAaHIIMN TaK U MWIOTUPYEMbIX SKcreuiuii. Oco60oe BHUMaHHE Y/esAeTCs IPOCKTaM,
HAalleJICHHBIM Ha CO3/1aHUE B HelaJeKoM Oy tyiieM o0uTaeMbIx TyHHbIX 0a3 (OJIB) pazauyHOro Ha3HaYeHHUS,
B TOM YHCJI€ U JJISl BBIIIOJIHEHUS TOCTOSTHHOTO MOHUTOpUHTa 3emiin. OOCyKIaroTcs el U 3a/1aud 3THX
HaMepeHUH. AHaINM3UPYIOTC «3a» U «potuB» co3fanus OJIb. AkueHTupyercsi BHUMaHUE Ha POJIH
YeJI0BEYECKOro (hakTopa B peau3aliii STUX aMOUIIMO3HBIX IPOEKTOB.

FROM THE SPUTNIK TO THE LUNAR BASE
V.S. Kislyuk
Main Astronomical Observatory, NAS of Ukraine
E-mail: kislyuk@mao.kiev.ua

Brief review of basic stages of space era of lunar investigations: the so-called “golden period”
(1958-1976), phase of indifference to the Moon (1976-1994) and renewal interest to natural satellite of the
Earth (“Return to the Moon”) in the middle of 1990-th is considered. Some characteristics of strategic
projects in further lunar explorations by means of both automatic stations and manned expeditions are
given. Particular attention is given to projects oriented to building the inhabited lunar bases of different
purposes including permanent monitor of the Earth. Objectives and problems of these intentions are
discussed. The pros&cons of lunar bases with taking into consideration a human factor in realization
of such ambitious projects are analysed.



CEKLUA:
Anoguc

ITPOBJIEMbI ACTEPOHI[HOﬁ OITACHOCTH
Peixsosa JI.B.!, IlllyctoB B.M. !, TToas B.I". 2, Cyxanos K.I". 2

YMHACAH, *®I'VIT HIIO um. C. A. Jlasoukuna
E-mail: polvad@laspace.ru, rykhlova@inasan.ru

Jlokiiag nocBsiiieH HOBOM nH(popMauu, HakaruBaouieiics no npodaeme AKO B 1ienom u, npexie
BCETO, N0 acTepouay Anoguc. Yka3aHHBIN KOHKPETHBIN YTpOXKAIOIINUNA aCTEPOUJ CIEAYEeT paccMaTpuBarh
KaKk OOBEKT, Ha KOTOPOM MOXKHO M OJHOBPEMEHHO HEOOXOIMMO HauyaThb OTpabaThiBaTh AJIEMEHTHI
KOHCTPYKTHBHBIX aKTUBHBIX JIEHCTBUH, TUKTYEMbIX CaMUM cylecTBoM rpodieMmbl AKO B nenom.

OCHOBHBIM € B KOHKPETHOH mpobneme Anoguca sBISIETCSI IOCTENIEHHO OCO3HAHHOE MOHUMAaHUE
TOTO, YTO JIBUKEHHUE aCTEPOUJa MOXKET ObITh HE TOJIBKO YIPOXKAIOLUIUM 00 CIHUILKOM TECHOTO COMMKEHUS
¢ 3emiieil, HO MOXET CTAHOBUTBHCS HE MEHEE OMAaCHBIM M nocie Takoro cOmkeHus. bauskuii mponer
acTepousia IMpeacTaBiIsieT co0Oil TpaBUTALMOHHBIN MaHEBP C HEKOHTPOJIMPYEMBIMH MapaMeTpamu, U
B pe3yibTaTe MociaeIyomas opOuTa MOXKET 0Ka3aThCsl YIpOJKalolell He MeHee, YeM IepBOHaYaIbHasl.

B noxnane paccmarpuBaroTcs  yCIOBHUS peali3alluy TaKUX COOBITUI MPUMEHUTENBbHO K Anioducy,
U T€ JEUCTBUS, KOTOPBIE MOpa MPEANPUHUMATh B CBS3U C ATHUM. DTO, MPEX]E BCEro, TOYHBIA MPOrHO3
JIBUKEHUS 3TOTO ACTEPOU/IA, a TAKIKE OIIPEIEICHHE €T0 (PU3UKO-XUMUYECKHUX U CTPYKTYPHBIX XapaKTEPUCTHUK.
AHanu3upyrorcss (HakTopbl, OrpaHUYMBAIOIINE MMOTEHLIHUAIbHYIO TOUHOCTh IPOTHO3a, paccMaTpHUBAETCA
KOHKpeTHass  HaOdrofaTenpHasi 1ieJeBas IporpaMMa aHajlu3a TEKYLIero JBM)KEHUS aHaJOTUYHBIX
00BEKTOB.

JIOTIOJTHUTENBHO TPOBOJUTCS OLIEHKA HEOOXOIMMBIX YHEPreTUYECKUX MacIiTabOB BO3JEHCTBUS
Ha Anoguc nns npeaoTBpAILEHUs €r0 BCTPEeUH ¢ 3eMiieil U CPaBHUTEIbHBINA aHAJIN3 Pa3IMYHbIX BAPUAHTOB
U CTPATETUH TAKOTO BO3ACHCTBUS.

THE CURRENT PROBLEMS OF THE ASTEROID HAZARD PREVENTION
Rykhlova 'L.V., Shustov !B.M., Pol ?V.G., Sukhanov ’K.G.
'INASAN, *The S.A. Lavochkin Scientific & Industrial Assotiation, Khimki
E-mail: polvad@laspace.ru, rykhlova@inasan.ru

We have investigated the new information on the Apophis asteroid and the consequences of its
collision with the Earth. We have studied the probability of such event, and have investigated the actions,
which must be taken by the world community in order to avert it. First and foremost, there shall be made
an accurate prediction of the movements of this asteroid and conducted a study of its physical parameters,
chemical composition and structural characteristics. On this basis, it would be possible to form an estimation
of an impetus required for a deflection of Apophis from its collision course with Earth. This estimation
would then provide a starting point for a comparative analysis of feasible deflective measures.

We analyze the factors, which limit the prediction accuracy, and put forward an observation program
that would define Apophis’ current movement, relying on the estimates of those of its parameters, which can
be determined on the results of the terrestrial observations.



O BO3MOKHBIX CBIIMKEHUAX AC3 99942 APOPHIS C 3EMJIEN
Coxomnos JI.JI., ITuteeB H.I1., bamakos A.A.
HUAU um. B.B.Cobonesa CII6I'Y
E-mail: Isok@astro.spbu.ru

Actepoun Apophis siBasiercss ceronHst oqHUM M3 cambix onacHbIX AC3. ITocne ycTaHOBIEHHOTO
compkenus ¢ 3emueit B anpene 2029 roma Ha paccTosiHHE 3637 THICSY KM MPOUCXOJUT PACCESIHUE €ro
BO3MOXKHBIX TPAEKTOPHIA U CBSI3aHHAS C ’TUM NOTEPsi TOUHOCTH MTPOrHo3upoBanus. Cienyromiee cOnmxeHne
WM coyZlapeHue Bo3MoxHO B anpesie 2036 roza. B ciydae npoxoxxaenus Apophis B 2036 roxy BOau3u 3emiu
JIBMDKEHHE €r0 CTAHOBUTCS HeJIeTePMUHUPOBAHHBIM. Psiyt cOmmxennii AC3 ¢ miiaHeTol, MpeiecTBYOINX
CTOJIKHOBEHHMIO — 00lI[ee CBOMCTBO TPAEKTOPUI OMACHBIX acTepouaoB. Ero TUIMHMYHOCTH MOXET OBITh
II0OKa3aHa C MCIIOJIb30BAHUEM KaK JETEPMUHUPOBAHHBIX, TAK U CTOXaCTUYECKUX MOZEINIEH ABH)KEHUS.

PaccmarpuBaroTcs pa3inyHble CLICHapUU IMHAMUYECKOH 9BOTIOIMU Apophis B paMKaX CEerOAHSAIIHEN
TOYHOCTH 3HAHUS €ro OpOUTHI. [IJI1 HaX0XKIEHUs ONACHBIX TPAEKTOPH, BEAYIIHUX K TECHBIM CONMKEHUSAM
n coyaapeHusM c¢ 3emiuedl mociae 2036 roma, MCHONb3yeTcs anmapar KBa3HCIy4dalHBIX JBH)KEHUH,
pa3paboranubiii B.M.AnekceeBbiM. i1 MOCTPOEHUS MPOMEKYTOUHBIX KBa3HCIYYaWHBIX JABMKCHUN
MIPUMEHSIETCS METOJl TOYEUHBIX TPaBUTALMOHHBIX cep. C UCIONB30BaHUEM MOTyYEHHBIX aHATUTUYECKU
MIPOMEKYTOUYHBIX JIBUKEHUI ObUIM YHCICHHO NOCTPOEHBI TPACKTOPUHU TECHBIX CONMKEHUHN U COylapeHuit
acteponza c 3emneit B 2037, 2038, 2039, 2040 ronax. [Ipumensics uHTerparop OBepxapra U COBpEMEHHBIE
moaenn Conneunoit cuctembl DE403, DE405.

Pabora BeimonHeHa npu (uuaHcoBoi moxpnepxke Poccuiickoro ®onna dyHIaMeHTaIbHBIX
Uccnenoanuii (rpantel 050217408, 060216795, 07029122951®a) u Benymeit Hayunoii lxons! (rpant
HII114929.2006.2).

POSSIBLE ENCOUNTERS BETWEEN NEO 99942 APOPHIS AND THE EARTH
Sokolov L.L., Pitjev N.P., Bashakov A.A.
Sobolev Astronomical Institute, SPbSU
E-mail: Isok@astro.spbu.ru

After the wellknown encounter with the Earth in April 2029 and possible encounter in April 2036, the Apophis
trajectory may be undeterminable. The encounters before a collision are a common property of hazard NEO
motions. To describe possible chaotic trajectories, we use the Alexeyev’s concept of quasirandom motions.
For the intermediate quasirandom motions construction we use the pointlike gravitation sphere method.
The trajectories with close approaches and collisions of Apophis with the Earth in 2037 and later have been
found analytically and numerically.



OPBUTA ACTEPOU A (99942) APOPHIS
U3 ONITUYECKUX U PATAPHBIX HABJIIOJIEHU
Bunorpanosa T. A., KoueroBa O. M., YUepnerenko 0. A., [llop B. A., Arynuna 3. 1.
Hucmumym npuxnaonou acmponomuu PAH
E-mail; shor@ipa.nw.ru

[IpuBonsATCS pe3yabraTbl yTOUHEHUsT OpOMTHI acTepoua Anoduc U 0OCTOATENLCTBA COMMKEHUS
sToro acrepouza ¢ 3emiueil B 2029 1. YpaBHeHUs ABM)KEHHUS aCTEPOUAA YUYMUTHIBAIOT IPaBUTAL[MOHHBIC
BO3MYIICHHUS OT Bcex Oonblnx ruaneT u [lnytona, Bosmymienus ot Liepepst, [Tamiaast u Bectel. B mogens
BKJIIOUEHBI TAK)KE PEISATUBUCTCKUE BO3MyIleHUs oT ConHua, Bo3MylleHHs oT ckatus CosHLa, ckaTus
3eMJIM ¥ CBETOBOTO IaBJIEHUS. Y UeT BO3MYLIEHHH OT 3eMiu 1 JIyHbI BBINONHsETCS pa3aenbHo. KoopauHatel
BO3MYUIAIONIUX Ted BIuUcIsunch o DE40S. YuutsiBanucs 3¢gdexrt ¢as3pl u rpaBUTAIIMOHHOE OTKIIOHEHUE
cBeTa. YHCIEHHOE MHTErpUpPOBAHME YPAaBHEHUM IBWKEHHUS W YPaBHEHMI B BapHallMAX BBIIOJIHAIOCH
MeTooM DBepxapra 15-ro mopsiaka ¢ ABOWHOW TOYHOCTHIO. OmMOKa MHTErpPUPOBaHMUSA HAa MHTEpBaJe
2005 — 2029 rr., oLileHEeHHasI [0 pe3yJIbTaTaM cueTa Bliepe — Ha3al, He npeBbimaet 3 * 10 a.e. YTouHeHHBIC
3HA4YEHMsI KOOPAUHAT U ckopocTel B anoxy 2454200.5 (10 anpens 2007 r.) nosydeHsl IyTEM B3BEIIEHHOTO
YPaBHHUBAHHUS yCIIOBHBIX YPAaBHEHUH M MX PEILLIEHUS IO METOLy HaMMEHbIIMX KBajaparoB. Ha wHTepBane
¢ 15.03.2004 r. mo 16.08.2006 1. ucnonabp30BaHbl 989 ONTHYECKUX U CEMb PaJapHbIX HAOIIOICHUH.

Haiinennast cucrema mpeacTaBisieT onTuueckue HaOmroneHus ¢ omubkoit 0.37” (66 yclIoBHBIX
ypaBHeHMH oTOpolieHbl). HeBs3ku pagapHbIX HAOMIOACHUN MEHBIIE UX OMIMOOK Ha MOPSAO0K MU Oosee.
Haiinennas cucrema sneMeHTOB Anouca 1 OLEHKH €€ OIINOO0K HAaXOATCS B XOPOIIEM COITIAaCUU C TEMH,
KOTOpBIE OIyOJIMKOBAaHbI MHBIMHM aBTOpaMH. MuHUManbHOE paccrosHue Anoduca ot 3emnn 13 ampens
2029 r 6mu3ko k 38200 kM. OHo cornacyertcs B rpeaenax 20 KM ¢ TeMH 3HAY€HUSIMH, KOTOPBIE BEIYUCIISIOTCS
Ha OCHOBE JPYTUX OMYyOJIMKOBAHHBIX CHCTEM 3JeMEHTOB. OIIEHEHO BIUSHMS HA BEIMYMHY MUHUMAJIEHOTO
PacCTOSTHUS HEKOTOPBIX COCTABIISIOLINX MOJEIIH.

ORBIT OF (99942) APOPHIS FROM OPTICAL AND RADAR OBSERVATIONS
Vinogradova T.A., Kochetova O.M., Chernetenko Yu.A., Shor V.A., Yagudina E.I.
Institute of Applied Astronomy of RAS
E-mail: shor@ipa.nw.ru

The results of orbit improvement of (99942) Apophis and circumstances of its approach with the
Earth in April of 2029 are described. Gravitational perturbations from the major planets, Pluto, Ceres,
Pallas, and Vesta are taken into account. The relativistic perturbations from the Sun, oblateness of the Sun
and the Earth and those from light pressure are included in the equations of motion. Perturbations from the
Earth and Moon are considered separately. Coordinates of perturbing bodies are taken in conformity with
DE405. Observed positions have been corrected for phase and gravitational deflection of light. Numerical
integrations were performed by Everhart method of 15 order with double precision. The precision of
numerical integration at the interval 2005 — 2029 estimated by forward and backward computations is on
the order of 3- 10 "' A.U.

Improved coordinates and velocities at the epoch 2454200.5 have been obtained by the least square
fit of weighed conditional equations. 996 observations including 989 optical and 7 radar ones at the interval
from 15.03.2004 till 16.08.2006 have been used.

The system found represents optical observations with standard error of 0.37” (66 conditional
equations were rejected). Residuals of radar observations are one order less than their error estimations or
even smaller. The system of elliptical elements of Apophis and estimations of their precision are in perfect
agreement with those published by other authors. The minimum distance of Apophis from the Earth center
in 2029 agrees within the limits of 20 km with those following from other published systems of elements.



TECHOE CBJMKEHUE ACTEPOUJIA APOPHIS 99942 C 3EMJIEI.
Toxoeenko A.A. , Kapa U.B.
Acmponomuueckas obcepeamopus npu Ooecckom Hayuonanvnom ynueepcumeme
E-mail: tonich 83@mail.ru, LieoKIV@mail.ru

OOBeKTOM HaIIMX MCCIeI0BaHUH, siBiseTcs actepoua Apophis 99942, otkpeiteiil B 2004 r. Hamu
ObUIO MPOU3BEICHO MOJICIMPOBAaHUE IBIKEHUs acTepouga Ha umHTepBaie 1850-2029 rr. IlocpencTsom
MHTETPUPOBAHUS YPAaBHEHUH JBI)KEHUSI METOJOM OBepxapTa 15 mopsjika ¢ KOHTPOJIEM JJIUHBI 1Iara.

Jlnist yMEHbIIEHUs OIIMOOK UHTETPUPOBAHUS, BCE BEKTOpPA COCTOSHUI OONbIINX U1aHeT, [lmyTona
u JIyHbI, MONMy4YeHHbIE IIyTEM HMHTEIPUPOBAHMUS, 3aMEHSUIMCh HA BEKTODPA, MOJIyYEHHBIE M3 YHUCIEHHOU
teopuu DE405 [http://ssd.jpl.nasa.gov/]. HauaneHbie ycinoBus ObLTH 3auMCTBOBaHBI U3 [1]. Pe3ynbraTe
MOJICIMPOBaHUs MMOKa3biBaloT, yTo B 2029 m 2036 romax oKuaaeTcs TECHOE COJNIMKEHHE acTepoHja
¢ 3emnei. B 2029 rony 13 anpens acrepoup mpoier oT 3emin Ha pacctosHun MesblieM 38000 km
B HEMOCPEJCTBEHHONW OJIN30CTH K reocTanuoHapHoi opoOute. Ilpu 3TOM BO3MOMXHBI CTOJIKHOBEHUS
¢ 00bEKTaMH UCKYCCTBEHHOT'O IPOMCXOXKACHUS.

JUig Kakoro U3 ABYX HaydajbHBIX YCJIOBMM, IPUBEACHHBIX B CTAaTh€, Mbl IOCTPOWIN CEMENCTBO
OpOUT B Ipeiesiax MOrpelIHOCTe BEKTOPOB COCTOSHUM M yKa3aJlu MAaKCUMaJIbHO M MUHUMAJIbHO BO3MOYKHBIE
paccrostHus actepousa ot 3emiau u JIynsl. {1t yTouHenus ycioBuit cOmmkenus B 2029 romy Mbl
CMOJIETIMPOBAJIH TUTaHUpYIoKecs HabmoaeHus actepouaa B 2013 r. YueT 3TuX HaOII0IeHUA TO3BOIHIT
YMEHBIIUTH OUIHOKH OIIpeIeICHUs TOJI0KEHHUS acTepOoria B MOMEHTHI cONMKeHus ¢ 3emiieil B 2 pasa.

B pamkax konkypca oObssieHHoro “The Planetary Society” Hamu ObUT NpenIoXeH METO.X
YBEJIUYEHUS SIPKOCTH OBEPXHOCTH aCTEPOM1a, KOTOPBIN MO3BOJIUT PACIIUPUTE P HAOIIOICHHH.

1. SIrynuna 3.1., lllop B.A., “Opburta AC3 (99942) Apophis = 2004 MN4 13 aHanun3a ONTHYECKUX
U pagapHbIX HabmoaeHuit”, Beepoccuiickast koHpepeHus “AcTeponIHO-KOMeTHast onacHocTb-2005”
Cankr-IlerepOypr 3-7 okts6ps 2005 r. cTp. 355-357.

THE CLOSE ASTEROID APOPHIS 99942 APPROACHING THE EARTH
Tokovenko A.A. , Kara I.V.
Astronomical Observatory, Odessa National University
E-mail: tonich 83@mail.ru, LieoKIV@mail.ru

The object of our investigating is asteroid Apophis 99942 discovered in 2004. We modeled the
asteroid motion within 1850-2029. Using the the integration of motion equations by Everhart method of the
15™ order with the step length control.

In order to decrease the integration errors all the state vectors of major planets Pluto and the Moon
obtained by integration were replaced by the vectors obtained from the number theory DE405 [http://ssd.
jpl.nasa.gov]

The initial conditions were taken from paper [1]. The result of modeling show that in 2029 and 2036
the close asteroid approaching the Earth is expected. On the 13" of April 2029 this asteroid will fly from
the Earth of the distance less than 38000 km near the geostationary orbit. The collisions with the object of
artificial origin are quite possible.

For each of the two initial conditions given in this paper we have calculated a family of orbits within
the limits of vectors state errors and we have determined max and min possible distances of the asteroid
from the Earth and the Moon. It define the conditions of approaching more exactly in 2029 the observation
of asteroid in 2013 were modeled.If these observations are taken into account, it will enable to decrease the
errors of asteroid position determinations at the moments of their approaching the Earth.

Because of the competitions by “The Planetary Society” the method of the asteroid surface brightness
increase was suggested it will permit to increase a number of observations.

1. SArynuna 3.1., llop B.A., “Op6uta AC3 (99942) Apophis = 2004 MN4 u3 aHanu3a ONTHIECKUX
U pagapHbIX HabmoaeHuit”, Beepoccuiickast koHpepeHus “AcTeponJHO-KOMeTHas onacHocTb-2005”
Cankr-IlerepOypr 3-7 okts6ps 2005 r. cTp. 355-357.
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HEPUOANYHOCTDb CEAHCOB HABJIIOAEHUA ACTEPOUIA AITODUC
KOCMUWYECKUMHU U HASEMHBIMU TEJECKOIIAMHA
EmenbsnoB B.A. !, Mepkymes 10.K. !, bapabanos C.1. 2
HHUMaw, *HHACAH
E-mail: Chernova NA@yandex.ru

[IpoBeneHo MoAeTMpPOBaHUE B TeUEHHUE 25 JIeT ceaHCOB HaOmoAeHHsI ATtoduca ABYMsI KOCMUYECKUMU
teneckonamu (KT), ycranapnuBaembiMu Ha pacctosiHusx 0,3 a.e. ot 3emnn Ha e€ opoure. [Ipu pabore KT
B aBTOMAaTHYECKOM PEKHUME 0030pHO — MOUCKOBOTO HAOIONEHHUS MEPHBIA MHTEPBAJ, peanu3yeMblii 0e3
MepeHaleTMBaHMs TEIECKOMOB, COCTaBUT OT 5 10 50 cyT., MPOAOIKUTENBHOCTh IPEOBIBAHUS acTEPOUIA
B 30HE UX BUIUMOCTH — 4,25 51eT, B 30He HeBUAUMOCTH — 3,7 neT. [IpoBeieHo cpaBHEHUE € TEPUOIUYHOCTHIO
CeaHcoB, obecreunBaeMOi Ha3eMHBIMHU TeJIecKonaMu. PaccunTanbl pacipe/ieneHus Mol0KeHHH acTepoua,
3emiTu, TeJIECKOIOB U MX TOJIeH 3peHUs B CeaHCax HAOIIOICHHUS.

PERIODICITY OF SUPERVISION SESSIONS OF ASTEROID APOPHIS
BY SPACE AND GROUND BASED TELESCOPES
Emeljanov V.A., Merkushev J.K., . Barabanov S.I
TSNiIMash, INASAN
E-mail: Chernova NA@yandex.ru

The long — duration (up to 25 years) imitation modeling of supervision sessions of Apophis have been
carried out by the two space — based telescopes (ST), placed in the Earth orbit. In the time of work of ST in
automatic search survey mode the asteroid stay in vision zone time equals 4,25 years, the stay in the dark time
equals 3,75 years. The comparison with periodicity of sessions provided by ground telescopes have been made.
The positions of asteroid, Earth, ST as well as of vision during of supervision sessions have been calculated.

TOYHOCTD OIPEAEJIEHUS TAPAMETPOB OPBUT ACTEPOUJIA AITIODPUC,
OBECIIEYUMBAEMASI KOCMUYECKHUMU TEJIECKOIIAMU
EmenbanoB B.A., Jlykesamenko B.U., Mepkymes 10.K., Yenenckuii I'P.
LHHHMaw, 2.Koponée
E — mail: Chernova NA@yandex.ru

O1eHeHbI oYM PUHBI JOBEPUTEIIbHBIX MHTEPBAJIOB ONPEIEICHNUS JIEMEHTOB OPOUTHI, BEKTOPA COCTOSHUS
U IPOrHO3UPYEMOTO MPOJETHOIO PACCTOSHUA OT LIEHTpa 3€MJIM Ha MOMEHT IIOCIIEYIOIIEr0 IPOXOKACHUS
acTepoua yepes II0CKOCTh SKIUNTUKH. MoJieTupoBaHUE CHHXPOHHO — 0a3UCHBIX HabmoneHuii Anoguca
JBYMsI KOCMHUYECKUMHU TEJIECKOIIAMHU, Pa3MEILEHHBIMU IPYT OT Apyra Ha paccTosiHuu ~ 0,45 a.e. OTHOCHIIOCH
K BpemeHam ¢ 21.02.11 no 14.03.11 npu nansHOCTSIX HaOmonenus ~ 1,4 u 1,1 a.e. OuenuBanach TOU4HOCTh
orpeaeneHus MpoiaeTHoro paccrosHus Ha 26.07.11. MoaenupoBanuck Taxke Habmoaenus ¢ 21.02.29 no
24.02.29 npu panbHOocTAX ~ 0,2 1 0,3 a.e. ¢ MPOrHO30M TOUYHOCTH OINPEAEIEHUS IPOIETHOTO PACCTOSHUS
Ha 13.04.29. Tounoctu nporuo3a coctaBuwiu ~ 3000 u 500 KM COOTBETCTBEHHO MpPU MPHUHITON OLIHOKE
€IMHNYHOTO yroBoro usmepenus ~ 0,13 yri.c.

ACCURACY OF ORBIT DETERMINATION OF APOPHIS,
PROVIDED BY SPACE TELESCOPES
V.A. Emeljanov, V.I. Lukjaschenko, J.K. Merkushev, G.R. Uspensky
TSNIIMash, Koroljov
E — mail: Chernova NA@yandex.ru

Accuracy in determination of orbit elements, radius and velocity vectors as well as fly-by distance from
Earth center at the moment of subsequent asteroid Apophis passage through the ecliptic plane have been
evaluated. Modeling of synchronously — basic supervisions of Apophis by two space telescopes concerned to
times from 21.02.11 to 14.03.11. At that time the supervision distances equal 1.4 and 1.1 AU. Supervisions
were modeled also from 21.02.29 to 13.03.29 at the observation distances ~ 0,2 and 0,3 AU. Than the

accuracy of the forecast of the fluing distance on 13.04.29 have been carried out.
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AHAJIN3 ITPOBJEMBbBI KOPPEKIIUU OPBUTBI ACTEPOUJIA APOPHIS
HBamkun B.B.!, Ctuxno K.A 2
'Unemumym npuxnaonoi mamemamuxu um. M.B. Kenovuua, PAH, Mockesa, Poccus
2HIIO um. C.A. Jlasouxuna, @PKA, Xumxu, Poccus
E-mail: Ivashkin@Keldysh.ru, stikhno@laspace.ru

B pabote nan ananus npoOneMbl IpeoTBpaIleHUs] BO3MOKHOTO CTOJIKHOBEHHUs acTeponia Apophis
¢ 3emiieid. B cooTBeTcTBHU C BBINONHEHHBIME HaOmoneHusiMH [ 1], actepous Apophis B 2029 r. nposneTut Ha
paccrosinuu ~ 40 000 kM ot nenTpa 3emiin. OHAKO CYIIECTBYIOT TPAEKTOPUH acTEPOM1a, KOTOPbIE OJIU3KU
K HOMHUHAJIbHOW M IPUBOJIAT K €r0 COyAapeHuto ¢ 3emiieil mpu cieaytomeM compkenun B 2036 1. [Tosromy
Ba)KEH aHAJIN3 3aJ1a4M KOPPEKIK opOouThl acrepoua. [Ipeioxker MeTo1 morcKa OnacHbIX OpOUT acTepouaa,
OMM3KMX K HOMUHAJIBHOW M cTaikuBaromuxcs ¢ 3emieil. Ha 3Toif ocHOBe HaiileHO 1enoe ceMeicTBo
TPACKTOPUM acTEPOMAA, COOTBETCTBYIOUIMX coyaapeHuto ¢ 3emiied B 2036 r. BpImonHeH ux aHamus.
HccnenoBana 3agaya KOPPEKIMU OTTACHONW OPOUTHI acTepou/a ¢ LENbIO MPEJOTBPATUTH €r0 CTOJIKHOBEHUE
¢ 3emueii B 2036 . AHa/In3 BBIIOJIHEH JUIsl HECKOJIBKMX CTpaTernii Koppekuui. IlokazaHo, 4To KoppekLuto
OracHOi OpOUTHI acTepouna *KenareabHO MPOBECTH A0 ero commkenus ¢ 3emieid B 2029 . B atom ciryuae
UMITYJIBC CKOPOCTH KOPPEKLUH OyAeT CYIIECTBEHHO MEHBbIIIE, YeM JJIsi KOPPEKILIUHU [TOCIIE ITOTO COMMKEHHUSI.
OneHensl mapaMeTpbl TEPMOSACPHOTO U yAAPHO-KMHETUUECKOTO BO3IEHCTBUMN IS peanu3aliy yKa3aHHOU
Koppekuuu. Pabora BeimonHeHa npu noanepxkke Poccuiickoro @onna @ynaamentanbhbix McenenoBanuit
(I'pant 06-01-00531) u I'panTa mxosnsr HI-2003.2003.1.

JIuteparypa
1. D.U. fArymuna, B.A. Hlop. Opbuta AC3 (99942) Apophis = 2004 MN4 u3 aHanu3a ONTHYECKUX
U pagapHbix HaOmonenuil // Bceepoccuiickas koHpepeHLUs «ACTEpOHIHO-KOMETHas OnacHocTh-2005
(AKO-2005)», Cankr-IlerepOypr, 3-7 okta6ps 2005 r. Marepuans! kondepenuuu. CI16: UTTA PAH, 2005.
C. 355-358.

AN ANALYSIS OF THE ORBIT CORRECTION PROBLEM
FOR THE ASTEROID APOPHIS
Ivashkin V.V.!, Stikhno C.A .2
'Keldysh Institute of Applied Mathematics, RAS, Moscow, Russia
2Lavochkin Association, FSA, Khimki, Russia
E-mail: 'Ivashkin@Keldysh.ru “stikhno@laspace.ru

A hazard mitigation problem for the Apophis-Earth collision is analyzed in the paper. According to
the asteroid observations performed and the asteroid orbit calculated on the base of these observations [1],
the asteroid Apophis will fly in 2029 at ~ 40,000 km distance from Earth without the collision. However,
there is any probability that some its trajectories, which are close to the nominal one, will impact on
Earth in 2036. Because of this, it is important to analyze the characteristics of the possible prevention
of this collision. We analyzed the Apophis orbit correction problem. A method to determine the asteroid
trajectories that are close to the nominal one but have the impacts on Earth is proposed. This has allowed
the determination of a set of these asteroid’s trajectories that collide with Earth in 2036. An analysis of these
trajectories is performed. The necessary correction of the asteroid orbit to deflect it from Earth in 2036 is
analyzed. This analysis is performed for some correction strategies. It is shown the correction is desirable to
be performed before the Earth-asteroid collision in 2029. In this case, the correction velocity impulse will
be less considerably than for the correction after the collision. Possibilities to use thermo-nuclear effect and
impact-kinetic one for this correction are estimated. The study is supported by the Russian Foundation for
Basic Studies (Grant 06-01-00531) and by the Grant NSh-2003.2003.1.

References

1. E.L Yagudina, V.A. Shor. The orbit determination of (99942) Apophis=2004 MN4 from optical and
radar data //All-Russian Conference “Asteroid-Comet Hazard-2005, Oct. 2005, St. Petersburg. Materials
of the Conference. SPb: Institute of Applied Astronomy of RAS, 2005. Pp. 355-358.
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COBPEMEHHBIE METO/Ibl YUCJIEHHOI'O HHTEITPUPOBAHUS YPABHEHUI
JNBUXEHUS ACTEPOUI0B, CBJIMKAIOIINXCS C SEMJIEN
Cwmupnos E.A.
crery
E-mail: smirik@gmail.com

TouHoe mporHo3upoBaHue MojJokeHust u ckopoctu acreponsa 2004 MN4 «Anoducy, uMeromiero
TecHoe commkenue ¢ 3emiéii B 2029 rofy, sBIseTCS aKTyaJbHOM 3ajadeil acTpoHOMUU. J[J1sl 4nucieHHoro
MHTETPUPOBAHMS YacTO MCIOJB3YETCs] METOA DBepXapTa, BBIYMCIMTEIbHBIE OMIMOKH KOTOPOTo BOJIM3U
0co0bIX Touek Bo3pacTatoT [1][2]. YToOsl n30exaTh 3TOr0, Mbl PACCMOTPENH Pl COBPEMEHHBIX METOJIOB
YHCIIEHHOTO HHTerpupoBanus[3]: Metoas! Mommel, Pynre-KyTThl, caMOCTapTyIOIIHil alTOpUT™ DPMHTA,
MHoromaroBele predictor-corrector. AHamu3 MOKazajd MPEUMYIIECTBO MeETola ODpMHUTa MO CKOPOCTH
¥ MeToza Momm el 1o JUIMHE IIara epej| MeToIoM DBepXapTa.

Hamu Bocmpousseneno commwkenue 13 ampens 2029 roma mexnay «Anopucy u 3eminéil Ha
paccrosinue 37480 kM oT neHtpa 3emun. Bapuamuu ckopoctu npu commkenuu B 2029 rony moxaszanu
HaJU4ne TPAEKTOPUH, CTaJKuBaromuxcs ¢ 3emseid B 2036 rogy. OTH Bapuanuy BO3MOXKHBI BCIIEACTBHE
CTOJIKHOBEHHMH C UCKYCCTBEHHBIMU OOBEKTaMH B OKPECTHOCTHU I€OCTAIMOHAPHON OPOUTHI.

MODERN METHODS OF NUMERICAL INTEGRATION FOR NEO
Smirnov E.A.
SPbSU
E-mail: smirik@gmail.com

Asteroid 2004MN4 «Apophis» approaches to the Earth in 2029. It is actual to predict the accurate
location of it. Generally the Everhart’s method is used for numerical integration, but in this method the
calculation errors increase near critical points [1][2]. To study this question we consider a number of
numerical integration methods [3]: Yoshida, Runge-Kutta, self-starting Hermit’s algorithm, multi-step
predictor-corrector methods. We have found that the Hermit’s method is faster, the Yoshida’s method can
use longer step (with the same accuracy) with respect to the Everhart’s method.

We have reproduce the approach between «Apophis» and the Earth on 13 April 2029 with the
distance from the Earth center about 37480 km. Producing variations of velocity in 2029, we have shown
that there are the trajectories which will pass through the Earth in 2036. These variations are possible
because «Apophis» can collide with the artificial objects near the geostationary orbits.

REFERENCES

[1] Taressin C.K., Copokun H.A., 3anetkun C.®. YucneHHOE HHTEIPUPOBAHUE OOBIKHOBEHHBIX
mddepeHmanbHBIX ypaBHEHHH Ha OCHOBE JIOKAJIbHBIX MHOTOWICHHBIX NPUOMIDKeHNH. BbruncnuTensHble
MeTo/bl 1 iporpammupoBanue, 2000, 1. 1, pazgen 1, crp. 28-61. (http:\\www.srcc.msu.su).

[2] CmupHOB E.A. CoBpeMeHHbIE YMCIEHHBIE METOBI MHTETPUPOBAHMSI yPABHEHUN JBUKEHUS aCTEPOUIOB,
commxkaromuxcs ¢ 3emnéit. dusuka Kocmoca: Tp. 36-it Mexaynapoas. Cryn. Hay4. Kond., ExarepunOypr:
W3n-Bo Ypain. Yu-ta, 2007, ctp. 216.

[3] Hut P., Makino J. The Art of Computational Science. The Kali Code. www.artcompsci.org.
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B3PBIBHOE BO3JIENCTBUE HA ACTEPOU]I 99942 ATIO®UC
C LEJIBIO MPEJOTBPAIIEHUS KATACTPO®UYECKUX COBBITHIA
Ca3zonos B.C.
LHUHMaw
E-mail: astron@tsniimash.ru

Acteponn 99942 Anoduc npencraBisieT pealbHYI0 OMNACHOCTh s 3eMJIM U OKOJIO3EMHOTO
KOCMHYECKOTO MPOCTPAHCTBA. B mpuOIMXeHHH HyIeBOTO HAKIIOHEHUS ISl TEKYIIMX apaMeTpOB OPOUTHI
JTAHHOTO HEeOEeCHOTrO Tela MPOBEACHBI OIEHKHM BO3MOXKHOCTH OTKJIOHEHHS €ro OT 3eMJIM Ha PacCTOSHHE
I MITH KM ¢ TOMOIIBIO B3pbIBa. B pacyeTax ncmnoib30BaHbl MOTyUYeHHBIE paHee PopMyIIbl Al paaralbHOTO,
TPAHCBEPCAJIBHOTO M MOJIHOTO CMEIIEHUs acTepouga OT OMACHOW TOYKU W3 PELICHUS BO3MYIIECHHOU
3amaun. [locTaHOBKA 3a/7a4M YYUTHIBAET MOTEPU MAcChl Tela MPHU B3PBIBHOM paspyiieHUH U dddext
yCHIIEHUSI 00pa3yIolIeicsl yIapHOiH BOJTHBI IIPU BO3ACHCTBUM BBHICOKOCKOPOCTHOTO 3apsna. [IpoBeneHsr
CUCTEeMaTUYECKHE PACUeThl HAYATbHBIX ATOX (MJIM BPEMEHH 3a0JIarTOBPEMEHHOTO BO3JICHCTBUS) U 3apsIOB,
HE0OXOUMBIX I OTKJIOHEHHUS Tella Ha YKa3aHHOE paccTosiHue. PaccMOTpeHbl ciiyuan Kak MOIIHBIX, TaKk
1 cnaObIX B3PHIBOB. YCTAHOBIICHBI 3aKOHBI MOI00MS MEXy SHEPTUeil B3phIBa U PAANYCOM Pa3pyIICHHOM
obmactu actepounaa. [IpoaHanm3upoBaHO BIMSHHUE HAMPABICHUS B3PHIBHOTO HMITYyJIbCAa HA BEIMYUHY
U XapakTep OTKIOHEHHUs actepoujia oT 3emud. J[aHbl peKOMEHJAlMU 1O ONTUMHU3ALMHU B3PBIBHOTO
BO3ZIeiicTBUs. V3MmoXKeHHAasi METOJMKAa MOXKET OBbITh HCIIONB30BaHA JUIsl PEIICHUs aHAJIOTUYHBIX 3a/1a4
C APYTUMH BUAAMHU UMITYJIBCHOTO BO3/1EHCTBUSI.

THE EXPLOSIVE ACTION ON ASTEROID 99942 APOPHIS
FOR PREVENTING CATASTROPHIC EVENTS
V.S. Sazonov
TSNIIMash
E-mail: astron@tsniimash.ru

Asteroid 99942 Apophis represents a real threat for Earth and near-Earth cosmic space. Possibility
estimations of it’s deflection from Earth at range of 10° km by means of explosion are made in assumption
of zero inclination and of current orbit’s parameters. The earlier obtained formulas for radial, transversal
and full deflections of asteroid from hazardous point are used for exploration of disturbed problem. The
formulation accounts mass losses of body with the destruction and amplification of shock-wave with the
action of high velocity charge. Systematic calculations of initial epochs (or of action time) and of charges
needed for body deflection at the necessary distance are made. The cases of strong and weak explosions
are considered. Similarity laws between explosion energy and destroyed region are got. We analyze the
influence of burst impulse direction to the value and the character of asteroid’s deflection from Earth. The
research contains recommendations how to optimize the explosion action. The method may be used for
decision of analogous problems with other kinds of impulse action.
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BO3MOXHBIE YCJIOBUS CBJINKEHUA C 3EMJIEA ACTEPOUJIA APOPHIS
B NOCJIEAYIOHWEE CTOJIETHE
Kazanues A.M.
Acmponomuyeckas oocepsamopus KHY um. Tapaca [lleguenxo ankaz@observ.univ.kiev.ua
E-mail: ankaz@observ.univ.kiev.ua

Bri6pana opbura acrepouna 99942 Apophis Ha snoxy 06.03.2006. McxonHble 3HaueHHs BCEX LIECTH
AJIEMEHTOB OPOUTHI M3MEHSUIUCH CIIyd4allHbIM 00pa3oM Ha TOJIOBHUHY IOCIEIHEro JECATUYHOIO 3HAKA.
[Tomy4yeHHbIX TakuM 00pa3oM OpOUT, BKIIOUAs HEM3MEHEHHYIO0 OpOuTy acrepouna, Oblio BeIOpaHo 20.
[IpocunTana 4uciaeHHas 3BOJIIOLUSA 3TUX OpOUT Ha mocienyromue 100 jgeT ¢ ydeToM BO3MYLICHHHA OT
8 muanet, Ilnyrona, Llepepsl, Ilannansr n Bectel. MHTErpHpoBaHne NpoOBOAMIOCH B MPSMOYIOJIBHBIX
KOOPMHATAaX 110 METO.LY, KOTOPBI 0COOCHHO 3 PEKTUBEH JUIsl TET HA OPOUTAX C MAJIBIMU MEPUTEIINHHBIMU
paccrosHusmu (Kazannes A.M., 2002).

Pe3ynbTarhl pacueToB Mokas3aliu, 4To Haubosee TecHoe commkenne actepounsia B 2029 1. npousonaer
14 anpens okono 0" mo I'punBuuy. IIpr 3TOM, MHHHUMAJILHOE TEOLEHTPHUYCCKOE PACCTOSHUE acTepouIa
Oynet coctaBiaTh oT 35200 kM 10 37500 kM. Buanmas ¢ 3emiu TpaekTopus 1o HeOy JOKHA HE CUIBHO
oTnyathest s Becex 20 opOwuT.

Crnenyromee commkenue ¢ 3emieit Ha pacctosHud MeHbine 0.001 a.e. B Te4eHHE MOCIETYIOMNUX
70 ner moxet npousoiitu B anpene 2077 r. [Ipuuem, Takoe cOnmxenue OyayT umetsb 2 u3 20 nepBUYHBIX
opouT.

Jlureparypa
Kaszanyes A.M. 2002. TIpocToit METO YUCIEHHBIX PACYETOB IBOJIOIUU OPOUT OKOJIO3EMHBIX aCTEPOHIOB.
// Actpon. BecTH., T. 36. Ne 1. C.. 48 - 54.

POSSIBLE CONDITIONS OF APPROACH OF ASTEROID APOPHIS WITH THE EARTH
DURING THE NEXT CENTURY
Kazantsev A.M.
Astronomical observatory of Taras Shevchenko Kyiv National University
E-mail: ankaz@observ.univ.kiev.ua

The asteroid orbit 99942 Apophis on epoch 06.03.2006 was chosen. The initial values of all six orbit
elements were changed at random on half of the last decimal digit. There were selected 20 such orbits,
including the non-changed asteroid orbit. It was being calculated numerical evolution of these orbits on
subsequent 100 years with the account of perturbation from 8 planets, Pluto, Ceres, Juno and Vesta. The
integration was carried out in rectangular coordinates by on the method, which is especially effective for
bodies having orbits with small perihelion distances (Kazantsev A.M., 2002).

The calculation results have shown, that the closest asteroid approach in 2029 will take place on
April 14 about 0" UT. At that, the minimal geocentric distance of asteroid will amount from 35200 km up
to 37500 km. The trajectories on the sky, visible from the Earth, shouldn’t strongly differ for all 20 orbits.

The next approach at distance less 0.001 AU during subsequent 70 years can take place in April, 2077.
At that, such approach will take place for 2 of 20 primary orbits.

References

Kazantsev A.M. 2002. A Simple Method for Numerical Calculations of the Evolution of Orbits of Near-
Earth Asteroids. Astron. Vestn. V. 36. Ne 1. P.. 48 - 54.
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3BOJIIOIUA BEPOITHOM OBJIACTHU IBUKEHUS ACTEPOUIA 99942 APOPHIS
beixosa JI.E., I'anymmna T.1O.
HUU npuxnaonou mamemamuxu u mexanuxu Tomckozo eocynusepcumema
E-mail: astrodep@niipmm.tsu.ru, le@mail.tomsknet.ru, volna@sibmail.com

B pabote mpuBOmATCS pe3ynbTaThl UCCIIEAOBAHMS ABOJIOLMU BEPOSATHOCTHOM OOJNIACTH JBMKEHHMA
acrepouna 99942 Apophis no 2050 roma. Hamu Ob1O mpoBefeHO yiydllleHHE OpOUTHI acTepousa
MeTooM HauMeHbIMX kBajapartoB (MHK) ¢ ncnonbp3zoBaHuemM Bcex MMEIOIIMXCS HA HACTOSIIUN MOMEHT

ontuyeckux Habmonenuit. Ha ocnoBe momydennsix MHK-o11eHOK 1 KOBapHaAIIMOHHOM MaTpUIll OITHOOK
MOCTpOEHA HauajbHasi 001acTh BO3MOXKHBIX JBIKEHUH acTepoupa. Jlamee mpociekeHa SBONIOLUS
ancam67s 10000 TecTOBBIX YaCTHUI] TyTEM YHCIEHHOTO HHTETPUPOBaHUs AU epeHIInanbHbIX YPaBHEHHIA
BO3MYIIIEHHOW 3a/Ja4d BYX Tell. B Momenb CHIl BKIIOYEHBI BO3MYIIEHHUS OT OONBIIMX IUIAHET, JIyHBI,
Hepepst, [lannansl, Bectsl, cxxarus 3eMau 1 CBETOBOTO JaBJICHUSI.

Hamwm wccnemoBaHusi Mmokaszaid, 4TO TMOCHE TecHOro cOmmkeHus ¢ 3emuerd 13 ampens 2029 r
opbuta acrepouna Apophis CHIbHO H3MEHSETCS. ACTEpOU ] MPOXOAUT OKPECTHOCTU Psijia PE30HAHCOB
¢ 3emeit 1 Mapcom, He 3aJepKUBAsICh B TUX PE30HAHCAX, OH MEPEXOAUT U3 O0JIACTU OJJHUX PE30HAHCOB
B JIpyTHe, B pe3ylIbTare Yero ero JBMKECHUE CTAHOBUTCS XaOTUYHBIM. V3ydueHrne opOuTaIbHON SBOIOIHH
10000 TecTOBBIX YAaCTHUI] U3 00JACTH BO3MOXKHBIX IBHIKEHHMI MMOKA3a710 BO3MOKHOCTH €r0 CTOJKHOBEHMS
¢ 3emuieid B 2036 . WK NOCIEAYIOIINE TO/Ibl, YTO MOATBEPKIACTCS PE3YAbTaTaMH IPYTUX aBTOPOB.

Pabora BeImonHeHa npu QuUHAHCOBOW mojaepxke MuHUCTepcTBa 00pa3oBaHusi U Hayku PD (kox

npoekta: PHIL.2.2.3.1.1537) u rpanta POOU Ne 05-02-17043.

EVOLUTION OF PROBABILITY MOTIONS DOMAIN OF ASTEROID 99942 APOPHIS
Bykova L.E., Galushina T.Yu.
Research Institute of Applied Mathematics and Mechanics, Tomsk State University
E-mail: astrodep@niipmm.tsu.ru, le@mail.tomsknet.ru, volna@sibmail.com

In this paper the evolution of the asteroid 99942 Apophis probability domain to 2050 is considered.
The evaluation of orbit parameters has been carried out by the least-squares method in the basis of all
optical observations. The initial set of orbits has been generated for 10000 test particles in relation to the
selected center with the help of a random number generator on the basis of the normal law of dispersing
and a corresponding covariation matrix. Then evolution of initial probability domain has been retraced
to 2050 by means of numerical integration of perturbed two-body problem. In the process of numerical
integration perturbations from the major planets, the Moon, asteroids: Ceres, Pallas, Vesta, Earth oblateness
and light pressure have been taken into account.

Our investigation showed that Apophis orbit will change significantly after close approach to the
Earth in 2029. The asteroid will come to the resonances with Earth and with Mars. Apophis will not stay
in these resonances and will pass in one resonance to another. Consequently the motion of the asteroid will
become chaotic. Research of 10000 test particles evolution is shown a non-zero probability of impacting of
this asteroid with our planet in 2036 and subsequent years. Results of other authors confirm it.

This research was supported by Department of education and science of Russian Federation (code of

project PHI1.2.2.3.1.1537) and the Russian Foundation for Basic Researches (Grant Ne05-02-17043).
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O HEKOTOPBIX ITPOBJIEMAX, BO3HUKAIOIIUX ITPA ITPOT'HO3UPOBAHUU
IMPOTUBOJAENCTBUSI KOMETHO-ACTEPOUIHOM OITACHOCTH
Casunsbix B.II., Kpacnopsiios U.1.

Mockosckuii 20cyoapcmeentblil yHugepcumem 2eo0e3uu U kapmozpaguu

E-mail: rector@miigaik.ru

B [1] 6bu1n paccMoTpeHbl Hauboiee BaKHbIE 33]Ja4i, KOTOPBIE HAa/10 PEIINTh B paMKax 00ecreueHust
acTepoOuAHON 0e30MacHOCTH: HEOOXOJUMOCTh MOBBIIICHUS YPPEKTUBHOCTH OOHAPYKEHUSI U TOYHOCTH
OTIpEJICJICHUs] TOJIOKEHUH AacTEepOUIOB, MNPEICTABISAIOIIMX MNOTEHIMAIbHYIO ONACHOCTb; pa3zpaboTka
METOJIOB TPOTHO3UPOBAHUS HUX JIBUWXKEHHUS, OINpeneieHne (U3MKO - XMMHUYECKHX XapaKTepUCTHK
U CBOEBPEMEHHOE IPUHATUE aJEKBATHBIX MEpP IO MNPEAOTBPAILECHUIO CTOJIKHOBEHHUS € 3eMied WiIH
MHUHHMMU3ALNHN [TOCIEACTBUM.

Jisi 000CHOBAaHHOTO NPUHATHS PEIICHUH, HAlpaBICHHBIX Ha IMPEJOTBpAlllEHHE BO3HUKAIOLICH
KOMETHO-aCTEPOUTHON OIIACHOCTH WJIM MMHUMU3ALMIO €€ BO3MOKHBIX IIOCIICICTBUN, peLIaloee 3HAUCHHUE
UMEIOT TOYHOCTHBIE XapaKTEPUCTHKH MapaMeTpOB MOTEHIMAIbHO ONAacHOr0 OOBEKTa U BpPEMEHHOMH
MHTEpBaJl, B TEYEHUE KOTOPOTO JOJDKHO OBITh MPUHSTO pEIICHUE.

B cBsi3u ¢ 3TUM, B pa3BUTHE HCCIEIOBAHUM, BBINOJHEHHBIX B [1], B JOKJIaae IpencTaBiIeHbI
pe3yabpTaThl APUOPHOU OLIEHKU TOYHOCTH IOJIOKEHUN aCTEPOUJIOB, UX Pa3MEPOB, MACC U Psia IPYTUX
xapakrepucTik. ChopMyIHpoBaHbl 3a7jaui JabHEHIINX UCCIIEIOBAHUM.

Jlureparypa

1. CaBunsbix B.I1., Peixnosa JI.B. Kpacuopsuios .M. ActeponiHas onnacHOCTb: HEKOTOPBIE 3a/1a4H,
TpeOyromue pemenus. M3pectus By3oB. ['eonesus u aspodotocnremka, Ne 1, 2007.
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CEKIIUSA:

DusnyecKue XapakTepucTUKU MAJIbIX TeJl COJTHEYHO CHCTEeMbI

®U3NYECKHUE CBOMCTBA U HCTOYHUKHU MPOUCXOXKJIEHUSA ACTEPOUIOB,

CBJINKAIOIIAXCSI C BEMJIEN
Jlynumiko [1.®.
HUU acmponomuu Xapvkosckoeo nayuonanbrhozo ynueepcumema um. B.H. Kapasuna
E-mail: lupishko@astron.kharkov.ua

Actepounbl, compkarommuecs ¢ 3emieit (AC3), mpeacTaBisioT 0COObI HHTEPEC HE TOIBKO C TOYKH
3peHust (pyHIaMEHTaIbHON HayKd, HO W TpHUKIagHOW (mpolnema actepouaHor omacHocTH, AC3 kak
MOTEHLMAJbHbIE WCTOYHUKU METajsla U JIPYroro MUHEPAJBHOTO CHIPbSI B OKOJIO3EMHOM KOCMHYECKOM
mpocTpaHcTBe U ap.). HeT comuenus B ToM, utro AC3 — OCHOBHBIE Teja, KOTOPHIE BpeMsi OT BPEMEHHU
CTAJIKUBAIOTCA C HAIIEH TJIaHETOM, IPEACTABIISAS peaibHYIO YIpo3y BceMy YeloBeuecTBy.

Ha6momaempie AC3 HaMHOTO MEHBIIIE B pa3Mepax IO CPaBHEHHUIO C acTEPOUJAAMH TJIABHOTO
nosica (AI'TI) — ot 40 kM B MOTEPEYHHUKE IO HECKOIBKHUX JIECATKOB METPOB. Y HUX OYCHb HENPaBUIIbHAS
¢dbopMa, a MOBEpXHOCTh CHJIBHO KpaTepupoBaHa. B cpenHeM, BBITIHYTOCTh MX (DOpPMBI Takas ke, Kak
y ATITI coorBeTcTByrommx pasmepoB. OpgHako HaAOMIOACHHS IMOKa3bIBAIOT OOJBIIOE pa3HOOOpazue ux
dhopmsbl - oT moutu cepuueckoit (1943 Anteros, 2102 Tantalus) no ouenp BeITsIHYTOH (1620 Geographos,
1865 Cerberus), paznBoennoi (4179 Toutatis) u koHTakTHO ABowHOU (4769 Castalia, 2005 CR37).
HaubGonpmas BeITsHyTOCTH (hopMbl cpenn Habmomaembix AC3 y acrepounna 1865 Cerberus (D=1.2 km),
OTHOIIIEHUE TIOJTyocel ero purypsl coctapmusier a:-b = 3.2.

B cpennem, AC3 Bpamarorcst TakuM ke oOpaszom, kak U AI'TI kM-pazMepoB, HO CyIIECTBEHHO
osicTpee kpynHbiX AI'TI. Cpenu kmomerpoBbix AC3 Hamboee KOPOTKHE MEPUOIBI OCEBOTO BpAICHUS
coctaBisitoT 1-2 gac (1566 Icarus —2.273 gac, 2000 EB14 — 1.79 gac, 23714 1998 EC3 — 1.2 yac), a camble
JUTMHHBIE — OJHYy-/1Be cOTHH 4acoB (4179 Toutatis — 129.8 gac, 3102 Krok — 147.8 gac, 1998 QR52 —
235 wac) u nmaxe Oombmie, BIUIoTh 10 500-600 yac. CymecTtBytoT nBe ocoOeHHOCTH BpameHus AC3,
kotopsie emie He oOHapyxkeHbl cpenu AITI. Cpean mameix AC3 (D=30+100 M) cyIiecTByIOT 0OBEKTHI CO
CBEpXOBICTPBIM BparieHueM (mepuo] Bpamieaus P=2+20 muH). BTOpoii 0COOCHHOCTBIO SBISICTCS TO, YTO
B ATOU MOMYJSILIUA UMEIOTCSI 0OBEKTHI C OUEHB CII0AKHBIM BpAIlIEeHUEM, KOTOPOE OCYILECTBISIETCS] HE BOKPYT
0CH MaKCHUMaJIbHOW MHepIuu (non-principal axis rotation). 9To Tak Ha3zbIBaeMble, “‘tumbling” acTepOUIbI.
Kax npaBuio, onu Bpamarorcs memiieHHo (4179 Toutatis, 3288 Seleucus, 4486 Mithra u fip.) 1 moKa3pIBatOT
nBe U 0oJiee TapMOHHUK (YacTOT) B CBOMX KpHBBIX Onecka. AC3 KpyMmHBIX U CPEIHUX Pa3MepOB OOBITHO
MTOKPBITHI CJIOEM PETOJIUuTa HU3KON TEIIOBOM MHEPIIMHU U PAa3IMIHON ToNIIMHBL. HoBBIE hoTOMEeTpruieckue
W paJapHbIe JTaHHBIE CBUICTEIBCTBYIOT O TOM, 4TO OKoJio 15-17% AC3 sBisItOTCS ABOMHBIMH (MMEIOT
CITyTHHUKOB).

Muorue n3 AC3 mpeacrasmsitor auddepeHimpoBanHoe BemectBo S win Q-tumo. Cpenu HUX
€CThb OOBEKTHl C MOHOMHMHEPAJbHBIM COCTAaBOM M YHUCTO MeTayumueckue. PasHooOpasme tumos AC3
OTpaXXaeT pa3iuyue B UX MUHEPAJOTUHM M NoJHYI0 aHajoruto ¢ AI'TI. A yuuTeiBas uX majbie pa3Mephl,
MOXKHO 3aKJTFOUYUTh, YTO OHH SBJISIFOTCS (hparMeHTamMu Oosee KpymHbIX poauddepennmnpoBaBmux tei. Mx
(u3nyeckre CBOWCTBA YETKO YKA3bIBAIOT HA TO, YTO INIABHBIN MOSAC aCTEPOUIOB - OCHOBHOM MCTOYHMK UX
npoucxoxaeHus. OqHaKo uAeHTU(HUKALNS HECKOJIBKUX aCTEPOH/IOB C TIOracliiMU KOMETaMH He HCKITI0YaeT
KOMETHYIO IIPUPOAY HEKOTOPBIX M3 HUX. [locneaHue ouneHkM mnokassiBaroT, 4To 0Koio 10% AC3 mmeror
KOMETHOE MPOUCXOXKACHHUE, YTO HE MPOTHUBOPEUUT AMHAMHUYECKHUM PACCMOTPEHHUSIM, COTIACHO KOTOPBIM
[JIAaBHBIN TMOSIC aCTEPOUJIOB MOXKET MOCTABIATh HECKOJIBKO coTeH AC3 KM-pa3mepoB 3a 1 MIIH. JIET, YTO
BIIOJIHE JOCTATOYHO JJIsl OJIEP KaHUS STOW MOMYISALUH.

Cxkopocth oOHapyxkeHHs: AC3 TOCTOSHHO BO3pacTacT M CYMIECTBEHHO IPEBBIIIACT CKOPOCTH
ux ¢uzndeckux uccienoBanuid. [losTomy m3ydenue ¢uzmdeckux cBorcTB AC3 ocTaercs OAHUM U3
MIPUOPUTETHBIX HampaBiieHud B uccienoBaHuu Tea CONHEYHON CHUCTEMbl, MPU3BAHHBIM PEIIUTh Kak
(dbyHIaMeHTaNbHbIE 337a49H, TaK U MPUKIaJHbIe TPOOIEeMbl BbKHBaHMS YenoBeuecTna.
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PHYSICAL PROPERTIES AND SOURCES OF ORIGIN OF NEAR-EARTH ASTEROIDS
Lupishko D.F.
Institute of Astronomy of Karazin Kharkiv National University, Ukraine
E-mail: lupishko@astron.kharkov.ua

Near-Earth asteroids (NEAs) are the objects of a special interest from the point of view not only of
the basic science but of the applied science as well (the problem of asteroid hazard, NEAs as the potential
sources of metal and other raw materials in the nearest to the Earth space, etc.). There is no doubt that
NEAs are the principal bodies which strike our planet occasionally and therefore they are a real threat to
the Earth’s civilization.

NEAs are much smaller in sizes than main-belt asteroids (MBAs) covering the range from about
40 km to a few meters across. They are very irregular in shape and covered with a large number of craters
of different sizes. On the average NEAs are elongated to the same extent as those of MBAs of corresponding
sizes. But observations showed a striking diversity of NEOs shapes from nearly spherical (1943 Anteros,
2102 Tantalus) to very elongated (1620 Geographos, 1865 Cerberus) and to bifurcated (4179 Toutatis) and
contact-binary ones (4769 Castalia, 2005 CR37). The most elongated asteroid among observed NEOs is
1865 Cerberus (D=1.2 km), the axis ratio a:b of its figure is estimated to be equal to 3.2.

On the average NEAs rotate in the same manner as the small km-sized MBAs but considerably
faster than large MBAs. Among the km-sized NEOs the fastest rotators have rotation periods about 1-2 hrs
(1566 Icarus — 2.273 hrs, 2000 EB14 — 1.79 hrs, 23714 1998 EC3 — 1.2 hrs) but the slowest ones rotate
with the periods equal to 1-2 hundred hrs (4179 Toutatis — 129.8 hrs, 3102 Krok — 147.8 hrs 1998 QR52
— 235 hrs) and even more (up to 500-600 hrs). There exist two peculiarities of NEO rotation, which are not
discovered elsewhere among the MBAs. Recently among the small NEOs (D=30+100 m) the objects with
super fast rotation were discovered, which have rotation periods within 2-20 min. The second peculiarity is
that among this population there are objects with very complex and non-principal axis rotation (so-called
"tumbling" asteroids). They are usually slowly spinning objects (4179 Toutatis, 3288 Seleucus, 4486 Mithra
and others) and show two or more harmonic frequencies in their lightcurves. The NEAs of large and middle
sizes are usually covered with a regolith of low thermal inertia and different thickness. The new data on
photometric and radar study evidence that about 15-17% of NEAs could be binary systems.

Most of the classified NEAs represent the differentiated assemblages of S and Q-types. Among
them there are objects with monomineral silicate composition and purely metallic ones. The variety
of taxonomic classes among NEAs reflects the diversity of their mineralogy and an overall analogy with
the MBAs. Taking into account their small sizes, one might infer that they are the fragments of much larger
differentiated bodies. Their physical properties clearly indicate that the main asteroid belt is the principal
source of NEA origin. On the other hand, the identification of a few asteroids with extinct or dormant
comets does not exclude the cometary origin of some of them. The recent estimates evidence that about
10% of NEA have a cometary origin, what does not contradict the results of dynamic considerations,
according to which the main asteroid belt can supply a few hundred km-sized NEAs per 1 Myr to sustain
the current NEA population.

The discovery rate of NEAs increased greatly over the past decade. However, the physical studies
of NEAs remains behind of the rate of their discovery. Therefore our knowledge with respect to the all
discovered NEA population are becoming more and more scanty. That is why the study of nature and
physical properties of NEAs now is one of the priority directions of Solar system investigations, which is
necessary for solution both scientific problems and applied problems of the Humanity survival.
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MAT'HUTHBIE I1OJISA MAJIBIX TEJI
[Toaropneiit . M.
Hncmumym Acmponomuu PAH
E-mail: podgorny@inasan.ru

MarHuTHOE I0JI€ MaJIbIX TEJI MOXKET OBbITh HpH‘{HHOf/'I HaMaromimMBaHUs XKCJIC3a UJIKM HABCACHHOI'O
TOKa IIpH ABUKCHUU B MEXKILIaHETHOM cpeae, 3aM0JIHEHHOM I1IJ1a3MOI COJTHEUHOTO BCTpa. CYIJ_[CCTBOBaHI/Ie
MCKIUIAHCTHOI'O MAruvuTHOT'O TIOJIA TIMPUBOJAUT K IOSABJIICHUIO CHJIbI HopeHua, KOTOpasaA BbI3bIBACT
MOJIIPU3alHIO 3apsAJ0B B ITPOBOJAIICM TCJIC U IMTOABJIICHUIO 3JICKTPUYCCKOTI'O IMOJIA E:-(VXB)/C. B BaKyyM¢C
HCBO3MOHO OPraHU30BaATh 3JICKTPUUCCKYIO LICIIb, TIOOTOMY TOK PaBCH HYJIIO, U I'CHCPpAlWAd ABUKYIIUMCI
TCJIOM MAroHuTHOT'O ITOJISL HE ITPOUCXOOUT. OI[HaKO MCKINUIAHCTHOC NPOCTPAHCTBO 3aIIOJIHCHO HpOBO,Z[HIJ_Ieﬁ
HJ'Ia3M01>i, " I10JIC HopeHua BBI3BIBACT B IPOBOAALIICM TCJIC TOK, 3aMBIKAIOIINICS B oxpy;xalomeﬁ I1a3me.
HawubGomee B(I)(I)GKTI/IBHO reHepanusa TOKa MNPOUCXOAUT B IINIA3SMCHHBIX 000J104Kax KOMCT, KOTOPbIC
o6pa3y}0Tc;1 npu C}/6J'II/IMaI_II/II/I KOMCTHOTI'O JIbJa H Hocne,uylomeﬁ HOHHU3aIIUNU o6pa30BaBmeroc51 rasa.
MarsuTHoO€ I0JI€ ATOro TOKa MIPpUBOJUT K O6pa3OBaHI/IIO HaBEJCHHOU MaFHI/ITOC(bepBI KOMCTHI C JJIMHHBIM
MAaroiuTHbIM XBOCTOM, YJACPKHUBAIOIIUM CBCTAILNYIOCA IUIA3MY. Hpouecc 06pa3013aH1/1${ KOMETHOM
MaFHI/ITOC(I)CpBI JICTKO IpCACTAaBUTH ce6e, KaKk 0OBOJIAKMBAHME KOMBI MAarHUTHBIMHM CHJIOBBIMH JIMHUAMU,
KOTOPBIC BMOPOKCHBI B IJIa3MY COJIHCYHOI'O BETPA. O6pa30BaHHe KOMETHOM MaFHI/ITOC(I)epLI MOZCIINPYCTCA
B J'Ia60paTOpHBIX YCJIOBUAX, KOT A IMMOTOK IIa3Mbl C MAIrHUTHBIM ITOJIEM (HCKYCCTBCHHLIﬁ COJIHCYHBIHI BeTep)
B3aHMO,Z[Cf/'ICTByeT C chapfﬁomeﬁw{ MOZCJIbKO KOMETHOTO s/pa.

MAGNETIC FIELD OF MINOR BODIES
Podgorny 1. M.
Institute for Astronomy RAS, Moscow, Russia,
E-mail: podgorny@inasan.ru

The magnetic field of minor bodies appears due to iron magnetization or due to the induced current
at a conductive body moving through the interplanetary space. Interplanetary magnetic field induces
Lorenz force, which produces electric charge polarization and appearance the electric field E=-(VxB)/c. It
is impossible to create electric current in the vacuum, but such current appears because of high solar wind
conductivity. The current generation produces in the cometary plasma that appears because of comet ice
sublimation and gas ionization. As a result the magnetic lines envelope the coma and the induced comet
magnetosphere appears with a long magnetic tail. The ions excitation that captured in the magnetic field
produce visible radiation. The cometary magnetosphere was simulated in the laboratory experiment with
artificial solar wind and was for the first time observed by Comet Explorer mission.
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UCTOYHUKU 30 IUAKAJIBHOM NbLIN
Unaros C.1. '
Y ITM, Uncmumym Kapueeu 6 Bawunemone, CILIA (siipatov@hotmail.com)

2 Hnemumym Kocmuueckux Hccnedosanuu, Mockea, Poccus

Jlomu acTepOUAHBIX YacTHIl, YACTHII, oOpa3yromuxcs 3a opouroit FOnurepa, (BKiIouas TpaHCHENTYHHBIE
YaCcTUIIBI) U KOMETHBIX YacTHUIl, OOpasyIoIIMXCs BHYTpPH OpOUTH FOmuTepa, OIEHUBAIOTCS MOpPsAKa
1/3 xkaxnmas, ¢ Bo3MOXKHBIM OTKJIOoHeHHEM 10 0.1-0.2. DTH OLIEHKH OCHOBaHbI Ha CPAaBHEHHU HAIIUX
MOJIeNIeH, KOTOpbIE UCTIONB30BANIN PE3yJbTaThl YUCICHHOTO WHTETPUPOBAHUS IBOIIOIUMH OPOUT MBUIEBHIX
YacTHUll, TMOPOXKAAIOUIUXCS acTepOMIaMH, KOMETaMHU M TPAHCHENTYHHBIMU TE€JIaMH, C pPa3IudHbIMU
HaOmonenusmu (Hanpumep, ¢ WHAM HabironeHUus MU CIIEKTPa 30/JHaKaTbHOTO CBETA U OIICHKAMH YKCia
4acTHIl B €IMHHUIIE 00beMa Ha pa3NUYHbIX paccrosHusX oT Comuna). Jlons 4acTHIl, MPOU3BOAMMBIX
KOMeTaMH Tuma KoMeThl DHKe (¢ akcuenTpucureramu ~0.8-0.9), He mpessimaet 0.15. OuenuBaemast 10s
YacTHUll, NMPOU3BOAUMBIX JIOJITONIEPUOIUYECKUMU KOMETaMH M KOMETaMU Tuna KomeTsl ['amies, cpenu
3oauakaabHOM by He npeBbimaet 0.1-0.15. XoTst TpaHCHENTYHHBIE YaCTULBI YAOBIETBOPSIIOT HEKOTOPBIM
HaOIOEHUSAM BHYTPHU opOuThl FOmuTepa, OHM HE MOTYT JOMUHUPOBATh CPEeU 30[MAKAIBHON TbLIH, TaK
KaK UCCJIEIOBAHMS 3aBUCUMOCTH YHUCJIa YaCTHUI] B €IUHUIIE 00beMa OT paccTostHust 0T CoNTHIIA MOKA3bIBAIOT,
YTO TPAHCHENTYHHBIE YACTHUIIHI HE MOTYT JOMUHHPOBATh Mex 1y opoutamu FOmurepa u Carypua. Cpennue
AKCHEHTPUCUTETHI OPOUT 30/IMaKATIBHBIX YACTHII, KOTOPBIE JIy4Iille yoBieTBopsstoT WHAM HabnroneHusMm,
nopsiaka 0.2-0.5, ¢ Hanbomnee BeposTHBIM 3HaueHueM nopsiaka 0.3. BeIBo 0 3HaUUTENHHON JOTU KOMETHOM
MbUIM HaXOJUTCSI B COOTBETCTBUM C HAIIUMM MCCJIEIOBAHUSIMHU TUHAMUKHU KOMET cemeiictBa FOmutepa,
KOTOpbIE TOKa3ajH, YTO HEKOTOpPHhIE Takue OBbIBIIME KOMETHl MOIVIM MPHOOPECTH OpPOUTHI, IEIUKOM
HaXOJAIIMecss BHYTpH opOuThl FOmuTepa B TeyeHHE UIUTENHHOTO MHTEpBala BPEeMEHH. Takue KOMETHI
MOTJIY Pa3PYIIUTHCS, TOPOJUB OONBIIOE KOIUYECTBO MBLIH.

SOURCES OF ZODIACAL DUST
Ipatov S.I. 12
! Department of Terrestrial Magnetism, Carnegie Institution of Washington, USA

2 Space Research Institute, Moscow, Russia
E-mail: siipatov@hotmail.com, http://www.dtm.ciw.edu/ipatov, http://www.astro.umd.edu/~ipatov

Fractions of asteroidal particles, particles originating beyond Jupiter’s orbit (including trans-Neptunian
particles), and cometary particles originating inside Jupiter’s orbit are estimated to be about 1/3 each, with
a possible deviation from 1/3 up to 0.1-0.2. These estimates were based on the comparison of our models
that use results of numerical integration of the orbital evolution of dust particles produced by asteroids,
comets, and trans-Neptunian objects with different observations (e.g., WHAM [Wisconsin H-Alpha
Mapper spectrometer] observations of spectra of zodiacal light, the number density at different distances
from the Sun). The fraction of particles produced by Encke-type comets (with e~0.8-0.9) does not exceed
0.15 of'the overall population. The estimated fraction of particles produced by long-period and Halley-type
comets among zodiacal dust also does not exceed 0.1-0.15. Though trans-Neptunian particles fit different
observations of dust inside Jupiter’s orbit, they cannot be dominant in the zodiacal cloud because studies of
the distribution of number density with a distance from the Sun shows that trans-Neptunian particles cannot
be dominant between orbits of Jupiter and Saturn. Mean eccentricities of zodiacal particles that better fit
the WHAM observations were about 0.2-0.5, with a more probable value of about 0.3. The conclusion on a
considerable fraction of cometary dust is also in an agreement with our studies of the dynamics of Jupiter-
family comets, which showed that some former cometary objects could get orbits located entirely inside
Jupiter’s orbit and stay in these orbits for a long time. Some of these objects could disintegrate producing
a substantial amount of dust.
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CHHEKTPAJIBHBIE NCCIIEJOBAHUA ACTEPON10OB HEO/JHO3HAYHbIX THUIIOB:
201 ITIEHEJIOIIA, 21 JIIOTEL U, 198 AMIIEJIVIA U 11 IIAPTEHOIIA
bycapes B. B.
TAUI MTY

Crnekrpel orpaxxkeHus actepounoB 201 Ilenenonst, 21 Jlrorenuu, 198 Amnemist n 11 Ilaprenonst
C paHee OIpeJesIeHHBIMHU CIEKTPAIbHBIMU TUIIAMH (Hamp., [1]) ObUTH MOTyYeHbI B BUIUMOM U OJIMKHEM
WK nuana3zoHax ¢ pa3HbIMU HHTEPBaJIAMU BPEMEHH (OT HECKOJIBKUX JIECATKOB MUHYT U 6oiee). Okazaocs,
YTO A3TH CHEKTPbl MMEIOT pa3iuuMs B HAKJIOHE KOHTMHYyMa, WHTEHCHUBHOCTH IIOJOC IOIVIOIICHUS
U HEKOTOpBIE IpyTrHe, KOTOPhIe 3aMETHO MPEBOCXOIAT OMIMOKN U3MEPEHUH.

Cnexrpsl acteponga M-tuma 201 Ienenons! (nepuon BpameHus P=3,747"), OblIM MONyYCHBI HAMU
24/25 asrycra 1993 r. ¢ ~18- unrepBanamu [2]. Cnekrpsl actepouna M-tuna 21 Jlotenuu (P=8,172")
obuti osryuenst 31.08/01.09 2000 . [3] u 05/06 HosiOpst 2004 1. ¢ ~10- mHTepBanamu. CeKTphl acTeponaa
S-tuna 198 Ammnerst (P=10,383") Obutn mosyuenst 18/19 u 19/20 aBrycra 1999 1. mpuMepHO ¢ CyTOYHBIM
uHTepBasioM [4], a 2/3 Hos10pst 2003 1. ¢ ~10'- uaTepBasiamu. CrekTpsl acrepousaa S-tuna 11 ITaprenonst
(P=9,43") 011 ony4eHsbl 25/26 ceHtsiopst 1993 1. npumepHO ¢ yacoBbIME HHTepBaiaMu [S],a 11/12 mapra
2007 r. ¢ ~10'- uHTEpBATAMH.

[ToBropHblie HaOmonenus 198 Amnesnnsl, 21 Jlroreunu u 11 [lapreHons! mpu Apyrux HaOIOAATEIbHbBIX
YCIIOBUSIX IIOJHOCTBIO TIOATBEP)KJAIOT paHEEe IIOJIyYEHHbIE pE3ynbTaThl. Takue pasindusi MOYKHO
MHTEPIPETHUPOBATH KaK 3HAUYUTEIbHBIE M ObICTpbIC BapHallMK HAOIIOaeMOT0 CPEeJHET0 COCTaBa BEIIECTBA
IIPY BPALLEHUHM aCTEPOMJIOB, HE COOTBETCTBYIOIIME MX YCTAHOBJIEHHBIM CIEKTPaJbHBIM THUNaM. Hamm
pe3yabTaThl, MOJTYYEHHbIE ONTUYECKUMHU METOIAMHU, YKa3blBAlOT HA KpaliHE BBICOKYIO HEOIHOPOIHOCTHb
cocTaBa nosepxHoctHoro BemiectBa 201 Ilenenonsr, 21 Jlrorenuu, 198 Amnennst u 11 [Taprenonst. Takoi
BBIBO/J| ITOATBEPKIAETCS MOCIEIHUMHU paAUIOKallOHHBIMU uccienosanusaMu 21 Jlrorenuu, 198 Amnensl
U JpyTuX MajblX IUIaHeT MoAoOHBIX TUIOB [6]. Eciau cumTarh, YTO 3TH acTEpOUAbI SABISIOTCA TEJIaMH,
NPOIIEAIIUMHE MarMaTuyeckyto nuddepennuanuio (Hamp., [7]), To HabmogaeMass HEOIHOPOAHOCTh HMX
BEIIECTBA MOXKET OBbITh CIEACTBUEM MX CTOJIKHOBEHHH ¢ Oojiee MPUMUTHBHBIMH TEJAMH, UMEIOIIUMHU
IPyTY0 MUHEPAJIOTHIO. [[pyrasi BO3MOXHOCTb COCTOUT B TOM, UTO pAaCCMaTpUBAEMBbIE ACTEPOUIBI SIBIIIOTCS
o0loMKaMu OoJiee KPYHHBIX POAUTENBCKUX TEJ, UMEBIIMX CIOUCTYIO CTPYKTYpy MOCJIE MarMaTHYecKon
middepennmamun. B m060M ciayyae U3 MOMYYEHHBIX PE3YJIbTAaTOB CIEAYET, YTO CIIEKTPAJIbHBIE THIIbI
JTAaHHBIX aCTEPOUJIOB SABIISIOTCS HEOJHO3HAYHBIMU.

Ccebuakn: [1] Tolen D. J., Barucci M. A. (1989), in Asteroids II (R. P. Binzelet al., eds), 298-315, Univ.
of Arizona Press, Tucson. [2] Busarev V. V. (1998), Icarus, 131, 32-40. [3] Busarev V. V. et al. (2004), in
“The new ROSETTA targets” (L. Colangeli et al., eds.), 79-83, Kluwer Acad. Publishers. [4] Busarev V.
V., Krugly Yu. N. (2000) 32" Vernadsky Inst. - Brown Univ. Microsym. on Compar. Planetol., abstracts,
pp. 24-25. [5] Busarev V. V. (1997) 26" Vernadsky Inst. - Brown Univ. Microsym. on Compar. Planetol., ,
abstracts, 15-16. [6] Magri C.et al. (2007) Icarus, 186, 126-151. [7] Gaffey M. J. et al. (1989) in Asteroids

Il (R. P. Binzelet al., eds), 98-127, Univ. of Arizona Press, Tucson.

SPECTRAL INVESTIGATIONS OF ASTEROIDS OF AMBIGUOUS TYPES:
201 PENELOPE, 21 LUTETIA, 198 AMPELLA AND 11 PARTHENOPE
V. V. Busarev,
SAI MSU

Reflectance spectra of asteroids 201 Penelope, 21 Lutetia, 198 Ampella and 11 Parthenope with
previously determined spectral types (e. g., [1]) were obtained in the visible and IR ranges at various
intervals of time (from ten minutes and more). The spectra have differences in the slope of continuum, the
intensity of absorption bands and some others which exceed considerably errors of measurements.

Spectra of the M-type asteroid 201 Penelope (rotational period P=3.747") were obtained 24/25 August
1993 at ~18'- intervals [2]. Spectra of the M-type asteroid 21 Lutetia (P=8.172") were obtained 31.08/01.09
2000 [3] and 5/6 November 2004 at ~10- intervals. Spectra of the S-type asteroid 198 Ampella (P=10.383")
were obtained 18/19 August 1999 nearly at a day interval [4] and 2/3 November 2003 at ~10- intervals.
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Spectra of the S-type asteroid 11 Parthenope (P=9.43") were obtained 25/26 September 1993 at ~an hour-
intervals [5] and 11/12 March 2007 at ~10’- intervals.

Repeated observations of 21 Lutetia, 198 Ampella and 11 Parthenope at other observational conditions
confirm completely previously results. The found distinctions may be interpreted as considerable and quick
variations of the mean observable content of matter with rotation of the asteroids. We concluded that the
variations do not correspond to established spectral types of the asteroids. The results obtained by optical
methods point to an extremely high heterogeneity of content of the surface asteroid matter of 201 Penelope,
21 Lutetia, 198 Ampella and 11 Parthenope. It is confirmed also by results of recent radar observations of
21 Lutetia, 198 Ampella and other asteroids of similar types [6]. If to consider, that the asteroids are bodies
passed through igneous differentiation (e. g., [7]), then the observed heterogeneity of their matter may
be a consequence of their collisions with more primitive bodies having a different mineralogy. Another
opportunity consists that the asteroids considered may be fragments of larger parental bodies possessed a
layered structure after igneous differentiation. In any case, as it follows from the obtained results, spectral

types of the asteroids are ambiguous.

References: [1] Tolen D. J., Barucci M. A. (1989), in Asteroids II (R. P. Binzelet al., eds), 298-315, Univ.
of Arizona Press, Tucson. [2] Busarev V. V. (1998), Icarus, 131, 32-40. [3] Busarev V. V. et al. (2004), in
“The new ROSETTA targets” (L. Colangeli et al., eds.), 79-83, Kluwer Acad. Publishers. [4] Busarev V. V.,
Krugly Yu. N. (2000) 32" Vernadsky Inst. - Brown Univ. Microsym. on Compar. Planetol., abstracts, pp. 24-
25.[5] Busarev V. V. (1997) 26" Vernadsky Inst. - Brown Univ. Microsym. on Compar. Planetol., , abstracts,
15-16. [6] Magri C.et al. (2007) Icarus, 186, 126-151. [7] Gaftey M. J. et al. (1989) in Asteroids II (R. P.

Binzelet al., eds), 98-127, Univ. of Arizona Press, Tucson.

KATAJIOT" AC3 UIIA PAH
Bunorpanosa T.A., 3a6otun A.C.
Hnemumym npuxnaonoti acmponomuu PAH
E-mail: shooreek@gmail.com

Karanor comepxutr opburtaibHble JaHHBIC, (PU3UUECKHE XAPAKTEPUCTUKH U HEKOTOPYIO JIPYTYIO
nH(popMalrio 0 HAOIIOACHHUSIX aCTEPOUIOB, UMEIOIIMX MEePUTeINHbIE pacCTOsHUS MeHblnue 4em 1.33
a.e. DTH acTepouibl MOTYT cOMMKaThbes ¢ 3eMyeil Ha paccTosiHUS nopsaka S0 MiIH. KM U MeHee. JlaHHbIe
Karajora IpeCTaBICHbI B BUJE 5 OTAENbHBIX TaOMUIL: CBECHHS O HAOIIOICHUSAX, OpOUTaTbHBIC JaHHbIE,
(bU3MYecKre XapaKTePUCTUKH, OOCTOSTENIBCTBA CONMMKEHHMs, ddemepuanl. Katamor umeer Bed-untepderic
U A0oCTymeH o aapecy:http:// www.ipa.nw.ru/PAGE/DEPFUND/LSBSS/hazard/

K kaxmoil Tabnuile MPUMEHUMBI ClEAyIOUMe (YHKIMU: HCKIIOYEHHUE KOJOHOK, HAaJOXKEHHE
pa3HO00pa3HbIX YCIOBHIA HA KOJIOHKH, COPTUPOBKA. CyIIeCTBYET BO3MOKHOCTb ITPOCMATPHUBATH TAOIHIIBI KaK
B Busie HTML-tabnui, Tak u B Buae Tekcra. Ha mrons 2007 roaa karasnor conaepxut 4618 o0beKTOB, cpen
KOTOPBIX KaK HyMEpPOBaHHbIE, TAaK U HEHyMEpOBaHHbIE acTepou ibl. 13 Bcex 00bekToB 850 UMEIOT mapamerp
MOID (MuHHUMaNBHOE paccTosiHUE MexX Ty opoutamu) meree 0.05 a.e. 1 3BE3HYIO BEIMUMHY MeHee 22™.

NEAS CATALOGUE OF IAA OF RAS
Vinogradova T.A., Zabotin A.S.
Institute of applied astronomy RAS

The catalogue contains orbital data, physical characteristics and some other information on
observations of asteroids having perihelion distances less than 1.33 a.u. and therefore capable of approaching
the Earth at distances of the order 50 mIn. km and less. The data contained in the catalogue are given in 5
separate tables comprising information on observations, orbital data, physical characteristics, circumstances
and the ephemerides of approaches respectively. The catalogue has web-interface and is available on the
following adress:http://www.ipa.nw.ru/PAGE/DEPFUND/LSBSS/hazard/

Excluding of columns, custom conditions for columns and sorting of columns are available for each
table. HTML and text modes are available. On June 2007 catalogue contains 4618 objects, both numbered
and unnumbered asteroids. Among all objects 850 have parameter MOID (Minimum Orbit Intersection
Distance) less than 0.05 au and magnitude less than 22™.
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IMPOYHOCTDB ITIOBEPXHOCTHOTI'O CJIOA AJIPA KOMETbBI 9P/TEMIIEJIA 1
N ITAPAMETPBI UCKYCCTBEHHOTI'O KPATEPA HA HEM
Yyoko JI.C., Kpyunnenxko B.I., Hypiromos K.H.
Acmponomuueckasn oocepsamopusi KHY um. T. [lleguenko, Kues

MBpI mpeacTaBisieM TEOPEeTHUECKY0 MoeNb (JOPMHUPOBAHUS yAAPHOTO Kparepa Ha MOBEPXHOCTHU
koMeTHOTrO siapa. CornacHo padore Onuka (Opik, 1976), B ocHOBe Teopuu 00pa3oBaHusl KpaTepa JEKUT
IIEPEHOC MOMEHTA KOJIMYECTBA JBMKECHUS (MMITyJIbCa) YapHHUKa LeNd. Bbulo oka3aHo, 4TO B Pe3ysbTaTe
CTOJIKHOBEHMS MeHoro ynapHuka Deep Impact ¢ ssmpom komeTsl 9P/Tempel Ha moBepxHOCTH Apa T0HKEH
ObLT 00pa30BaTHCS UICKYCCTBEHHBIN yIapHBIN KpaTep AuaMeTpoM oT 22 10 57 M u rinyouHoit ot 4.8 10 5.7 m.
Mopenb Obl1a MOATBEP:KICHA pacueTaMu A1 APU30HCKOTO Kparepa. 3aBUCUMOCTb IPOYHOCTH G, BEPXHUX
cli0eB KoMeTHoro sigpa kometsl 9P/Tempel 1 or auamerpa D oGpa3oBaBiuerocsi kparepa ONUCHIBAETCS
bopmynoii:

c,=5.17 1020 D286

B 1o xe Bpems B pabore (A’Hearn, et. al., 2005) u3 ananu3za sMmuccuil 04eHb METKUX (MUKPOHHBIX )
YaCTHII, U3 KOTOPBIX COCTOUT HOBEPXHOCTh KOMETHI, KaK Y TBEPK/1at0T ABTOPBI, [NTyOHMHOM B METPBI, IPOYHOCTh
TaKo# cyOCTaHIIMM OYeHb MasleHbKast - MeHble 65 [1a = 65 H/M?. Ecniu npuHATH TaKylo NPOYHOCTH B HAIICH
MOJIEIIH, MBI ITOJTyYHM, YTO JUAMETpP KpaTrepa MOXKeT ObITh nmopsaka 150 m.

JIureparypa:

Opik E. J. Interplanetary encounters. - New York: Elsevier scient. Publ. Comp. - 1976. - 155 p.

A’Hearn MLF., Belton M.J.S., Delamere W.A. et al.). Deep Impact: Excavating Comet Tempel 1 // Science.
- 14 okt. 2005. - 310. - P. 258 - 264.

STRENGTH OF THE SURFACE SHEET OF THE COMET 9P/TEMPEL 1 NUCLEUS
AND PARAMETERS OF THE ARTIFICIAL CRATER ON IT
Chubko L.S., Kruchinenko V.G., Churyumov K.I.

Astronomical observatory, Kyiv Shevchenko national university

We present the theoretical model of an explosive crater formation on a surface of a comet nuclei. According
to work Opik (1976), the basis of the theory of the crater formation is transfer by impactor to target of
quantity of movement (impulse). It has been shown that as a result of collision of the Deep Impact copper
impactor with the comet 9P/Tempel nucleus an artificial explosive crater by a diameter from 22 to 57 m and
by a depth from 4.8 to 5.7 m must be formed on the nucleus surface. The model was used and confirmed
for Arizona crater. The dependence of strength o, of superficial layers of the cometary nucleus of comet
9P/Tempel 1 from diameter D of the formed crater is given by

c,= 5.17-10%° D%
At the same time, in the work (A’Hearn, et. al., 2005) from the analysis of emission of very fine (micron)
particles which make a surface of a comet as authors approve, by depth in tens meters, strength of such
substance is extremely small - less than 65 Pa = 65 N/m?. If to accept such strength in our model we receive,
that diameter of a crater can be the order of 150 m.
References:
Opik E. J. Interplanetary encounters. - New York: Elsevier scient. Publ. Comp. - 1976. - 155 p.
A’Hearn MLF., Belton M.J.S., Delamere W.A. et al.). Deep Impact: Excavating Comet Tempel 1 // Science.
- 14 okt. 2005. - 310. - P. 258 - 264.

23



MNOBEJIEHUE BJIECKA ACTEPOUAOB HA BOJIBIIIUX ®A30BbIX YIJIAX:
BJIMSIHUE HA OLHEHKHU PASMEPOB
[lTeBuenko B.I'.
HUU acmponomuu XHY
E-mail: shevchenko@astron.kharkov.ua

B psne cnyuaeB Habmronenust u oTkpbiTus AC3 (0cOO0€HHO MOTEHIIMAIBHO OMACHBIX ACTEPOHIOB)
BBINOJIHAIOTCS Ha 00NbIINX (ha30BbIX yriax (>70 rpaf), 4To CBA3aHO C YCIOBUAMU UX BUIUMOCTH. Mcxoas
U3 3TOT0, NPU OMNpeJeeHMH aOCOMIOTHONW 3BE3THON BENUYMHBI M IMOJYYECHHHM OLIEHOYHBIX 3HAUYEHUH
pa3MepoB cieayeT YUUThIBaTh HEJTMHEHHoe yObIBaHMe Oyiecka Ha OonpmMX (a3oBbIX yriax. OOblyHas
METOJIMKa ONpeieieHus: a0COMOTHON 3BE3HON BennunHbl ¢ oMolbio HG-pyHKIMM gaer 3aHmkeHHOE
3Ha4YeHue abCOOTHOTO OJIeCKa, YTO MPUBOAUT K 3aHMKEHHUIO TMaMeTpa actepousa 10 30% OT pealbHbIX
pa3mepoB. bosee KoppekTHOI METOIMKOM onpeesieHHs aOCOIIOTHOM 3B€3/1HOM BETMUMHBI IO U3MEPEHHBIM
3Ha4YeHUsAM Osiecka Ha O0bIINX (PA30BBIX yIiaX MOXKET CIYXHUTh KaluOpoBouyHas (a3oBasi 3aBUCUMOCTh
6necka. Ilogo6Has (as3oBasi 3aBUCUMOCTh CTPOUTCS KaK COCTAaBHAs MO XOPOIIO M3MEPEHHBIM (ha30BBIM
3aBHCHUMOCTSIM HEKOTOPBIX acTepouJoB (Hamp. actepouasl 1862 Apollo u 5535 Annefrank). Ilpu
UCTIOJIb30BAHUU TaKOH (pa30BOM 3aBHCHUMOCTH TOUHOCTH ONpeeieHUs aOCOMOTHON 3BE3AHOM BETMUMHBI
BO3PACTaeT U, COOTBETCTBEHHO, HETOYHOCTH B OIIPEJICIIEHUH Pa3MEPOB CYIIIECTBEHHO yMeHbI1aeTcs. JlanHas
paboTa 4acTUYHO BHINONIHEHA Oiaroaaps rpaHTy MuHUCTEpCTBa 00pa30BaHUs U HAYKU Y KPaUHBI.

BEHAVIOR OF ASTEROID BRIGHTNESS AT LARGE PHASE ANGLES:
INFLUENCE ON SIZE ESTIMATIONS
Shevchenko V.G.
Institute of Astronomy of KhNU
E-mail: shevchenko@astron.kharkov.ua

In some cases the observations and the discoveries of NEAs (particularly for potentially hazardous
asteroids) are performed at large phase angles (>70 deg), because of conditions of their appearance. Therefore
for determination of the absolute magnitude and for estimation of asteroid size it is necessary to take into
account the nonlinear brightness decrease at large phase angles. The usual method of determination of the
absolute magnitude using HG-function fit overestimates the absolute magnitude for observations at large
phase angles that leads to underestimation of asteroid diameter up to 30%. More correct method for estimation
of the absolute magnitude for brightness measurements at large phase angles is the using of the calibrated
magnitude-phase dependence. The calibrated magnitude-phase dependence is composed by well measured
magnitude-phase dependences of some asteroids (for example, 1862 Apollo and 5535 Annefrank). Using
this magnitude-phase dependence, the error of determination of the absolute magnitude decreases and the
uncertainty of estimation of asteroid diameter is considerably less. This work was partly supported by the
grant of the Ukrainian Ministry of Education and Science.
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®OTOMETPHUSA ACTEPOUJIOB, CBJINKAIOIIUXCS C 3EMJIEN
Fadrontok'H.M., Kpyrerii?kO.H.
'"HUN “KpAO”,’HUU acmponomuu XHY
E-mail: nel@simeiz.ylt.crimea.com; krugly@astron.kharkov.ua

B noknaznenpeacraBieHbl pe3ynbTaThl YOTOMETPUYECKUX HAOTIOCHUH aCTEPOUI0B, COIMKAIOIIUXCS
¢ 3emieit (AC3), nomyuyennsie B 2005-2007 rr. B Cumense.

[13C-nabmonenus AC3 npoBoaunuch Ha 1-M teneckone Llelicca B crangapTHO# (hoToMeTpUUYeCcKOi
cucreme JxoHcoHa-Kosunca. Llens HaOmoneHnit — onpeenenne napaMmeTpoB BpallleHUsl aCTePOUI0B, UX
(bopMBbl, CBOMCTB OBEPXHOCTH U Jp. bosblioe BHUMaHKE yIes10Ch HaOIIOCHUSIM BHOBb OTKPBITHIX AC3.
Pabota Oblia HampaBiIeHa HA PELICHUE CIEAYIOMINX 3a/1au:

olpeJieIeHue KOOpAUHAT IOJII0ca acTepouia W TOCTpPOEHHE MoJenu ero (opMmbl IO
HaOMOACHUAM Tpu  OONBIIMX H3MEHeHMsAX ¢a3zoBoro yra u acnekrta (1627 Wsap,
1980 Teskarnumnoka, 1036 I'anumen);

uzyuenue BiusHUS YORP sddexra Ha Bpamenue acrepouna (HaOmoAeHUs acTepouia
1982 Anomnon, npoBeneHHble B CuMen3e U Jpyrux o0CepBaTOpUsX, MO3BOJIMUIN BIIEPBbIE
oOHapyxuth YORP sddexr);

omnpejeneHue xapakTepucTuk AC3, KOTOpbIE SIBISIOTCS LEIAMH paJapHbIX HaOMoaeHui
(100085 1992 UY4, 2004 XP14, 2006 VV2);

U3y4YeHHE MOTEHIMAJIBHO OMACHBIX JUIA 3eMHOM nuBMiIM3auuu o0bekToB (300- MeTpoBBIi
actepous 2006 RZ, conmmxaiuuiics ¢ 3emieit Ha paccrosnue 0.013 a.e. B okTs10pe 2006 r.;
actepoun 2006 VV2 ¢ D > 1 kwm, npomenmuii Bomu3u 3emiu (0.023 a.e.) B mapte 2007 1.);
oOHapyxkeHue u uccinenaopanue ABorHbIX AC3 (2005 AB, 6611 1993 VW).

Photometry of Near-Earth Asteroids
Gaftonyuk' N.M., Krugly?Yu.N.
ISRI “CrAQ”, *Institute of Astronomy of KhNU
E-mail: nel@simeiz.ylt.crimea.com; krugly@astron.kharkov.ua

In the report the results of photometric near-Earth asteroids (NEA) observations obtained in 2005-
2007 in Simeiz are presented.

CCD-observations of NEAs carried out using 1-m Zeiss telescope in the standard Johnson-Cousins
photometric system. The aim of observations is determination of rotational parameters of the asteroids,
their shapes, surface properties etc. Special emphasis was pointed on newly discovered NEAs. Work was
directed on the decision of the following tasks:

definition of pole coordinates of asteroid and construction model of his form on
observations at the large changes of a phase angles and aspect (1627 Ivar,1980 Tezcatlipoca,
1036 Ganymed);

study of influence Y ORP-effect on rotation of asteroid (observations of asteroid 1982 Apollo,
carried out in Simeiz and other observatories, for the first time have allowed to find out
YORP-effect );

determination of NEAs characteristics which are the purposes of radar observations
(100085 1992 UY4, 2004 XP14, 2006 VV2);

study of objects which are potentially hazardous for civilization (300-meter asteroid 2006 RZ
approached with the Earth on distance 0.013 a.e. in October, 2006; asteroid 2006 VV2 with
D > 1 km, past near the Earth (0.023 a.e.) in March, 2007);

discovery and investigate binary NEAs (2005 AB, 6611 1993 VW).
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TEOPETUYECKHUE OT'PAHUYEHMUS HA ITIAPAMETPBI BPAIIEHUSA KOMETHbBIX SAAEP
Cupopenko B.B.
UITIM um. M.B. Kenoviua PAH
E-mail: sidorenk@spp.keldysh.ru

CronkHOBEeHHE HallEH IUIAHETHI C KOMETHBIM SIPOM NPEICTABISET TaKyl K€ Yrpo3y A
YeJI0BEYECTBA, KAK U CTOJIKHOBEHUE € aCTEpOUIOM. [[iist mccienoBanus U U1 YHUYTOXKEHUS IOTEHIIMAIBHO
OTAaCHBIX KOMETHBIX si/iep He0OX0AUMO TOHUMATh, KAKUE CBOWCTBA TUITMYHBI JJIs1 IBUYKEHUS TUX 00BEKTOB
OTHOCHUTEJIBHO UX LIEHTPOB Macc.

B npennoxennoi @. YUNmioM Ki1acCU4eCcKoi MOZIeIM KOMETHOTO siipa [ 1 ] aHn30TponHOe ncnapenne
JIb/1a, 00YCIIOBIICHHOE IEHCTBUEM COTHEYHOT'O M3JTyUEHHSI, TPUBOIUT K MOSIBIICHUIO PEAaKTUBHBIX MOMEHTOB,
IIOCTETNIEHHO U3MEHSIOUINX XapaKTEPUCTUKH BPAIIATEIbHOIO IBUKEHUS Spa.

C nmomoupl0 MeToJa YCPEAHEHHs Mbl HUCCIIEIOBAJIM PA3IMYHbIE BapUAaHThl BEKOBOM HIBOJIOLUU
BpAIIATEIbHOTO JIBWJKEHUS KOMETHBIX SIEp W BBIACIWIM IapaMeTphbl, ONPEACIAIOINE KaueCTBEHHBIE
CBOWCTBA JBM)KEHUS Ha OOJIBIIIMX BPEMEHHbBIX HHTEpBaJIaX.

B kauyectBe npumepa o0CYKIAIOTCsI BO3MOXKHBIE BAPHUAHTHI 3BOJIIOLIMU BPAILATEIbHOTO JIBUKECHUS
snpa komeTsl bopemn [2].

1. Whipple F.L. A comet model. I. The acceleration of Comet Encke // Astrophys. J., vol. 111, p. 375-394
(1950).
2. Kerr R.A. Close look at the heart of Borrelly // Science, vol. 294, p. 27-28 (2001).

ANALYTICAL CONSTRAINTS ON COMET NUCLEUS ROTATION
Sidorenko V.V.
Keldysh Institute of Applied Mathematics
E-mail: sidorenk@spp.keldysh.ru

Although the asteroids are considered mainly as the threat to the mankind, the collision with
comet nucleus will possess dramatic results also. Both for the investigations and for the destruction of the
potentially dangerous comet nuclei it is necessary to understand better their rotation states.

In the classical comet nucleus model suggested by F.Whipple [1], anisotropic ice sublimation due
to solar radiation produces reactive torques that act on the nucleus and give rise to the slow variation of
its rotation state. We develop a systematic approach to the problem by studying the rotational evolution
of a comet nucleus using the averaging method. This approach allows us to extract the relevant physical
parameters that control the evolution of a comet’s rotation state.

As an example we discuss some possible scenarios of rotational evolution for the nucleus of comet
Borrelly [2].

1. Whipple F.L. A comet model. I. The acceleration of Comet Encke // Astrophys. J., vol. 111, p. 375-394

(1950).
2. Kerr R.A. Close look at the heart of Borrelly // Science, vol. 294, p. 27-28 (2001).
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BO3MOKHBIA HETPABUTAIIMOHHBIN D®DEKT, PA3JIEJISIIOIIUNA ACTEPOUIBI
C PABHBIMHU AJIBBEJ1O
Kazanues A.M.
Acmponomuueckas oocepeamopus KHY um. Tapaca llleguenxo ankaz@observ.univ.kiev.ua

BrinonHens! ynucneHHsie pacyeTsl 1694 opOuT HyMepOBaHHBIX ACTEPOUIOB, BKIIOUEHHBIX B KaTanor IRAS,
ot snoxu 13 HostOpst 1996 1. k smoxe 6 mapra 2006 r. BoruncieHnsl BeIMYMHBI da — Pa3HOCTH MEXAY
KaTaJI0>KHbIMU 3HAUYE€HUSIMH OOJIBIINX MOJTyocei opOUT U pacueTHbIMU. [TocTpoeHs! 3aBUCHMOCTH aIb0e10
acTepouioB pOoT da.Y cpeTHEHHbIE 3aBUCUMOCTH p(da) TOKa3bIBAIOT CTATUCTUYECKH 3HAUMMOE YMEHBIIIEHUE
da ¢ yBenudyeHueM p. Jlpyrumu cioBamH, OOJIBIIME TOIYOCH OpOUT HHU3KOAIHOETHBIX acTepOUI0B
B CPEJJHEM YBEJIMYHMBAIOTCA IO OTHOIIEHHIO K OOJIBIIMM IOJIyOCSIM BBIBOKOQJIBOEIHBIX aCTEPOUIOB.
Jlnist 00bsCHEHHsI 3TOrO (paKTa MOKHO MPEMNOI0KUTh CYIIECTBOBAHNE HEKOTOPOI'0 HETPaBUTAILIMOHHOTO
s dekra. Takoe mpeanosoxkeHue MOATBEPXKIACTCS paclpeleNeHus MU p(a) i OTIENIbHBIX CEeMEWUCTB
acTepouI0B, B IEPBYIO ouepeib, ceMeiicTBa @nopbl. CKOPOCTh 10100HOT0 POCTPAHCTBEHHOTO Pa3/IeIeHUS
IUISL aCTEPOUIOB TIIAaBHOTO mosica ¢ pasmepamu 10 — 50 kM cocrasisier mo mopsiaky 1 a.e. 3a 10® ner.

s onucaHus GU3NYECKOro MexaHu3Ma Takoro 3 dekra Tpedyercsi OTIeNbHOE HCCIIE0OBaHuE,
YTO IUTAHUPYETCS B JAJIbHEHIIEM.

POSSIBLE NON-GRAVITATIONAL EFFECT, CAUSING SPATIAL SEPARATION
OF ASTEROIDS WITH DIFFERENT ALBEDOS
Kazantsev A.M..
Astronomical observatory of Taras Shevchenko Kyiv National University
E-mail: ankaz@observ.univ.kiev.ua

Numerical calculations of orbit evolutions of 1694 numbered asteroids included in the IRAS catalogue, from
November 13, 1996 to March 6, 2006 were carried out. The values da — differences between the catalogue
semimajor axes at March 6, 2006 and the calculated ones were computed. Dependences of asteroid albedo
p upon da were constructed. The average dependence p(da) shows decrease of da at increase of p, and it is
statistically significant. In other words, semimajor axes of low-albedo asteroids are, on average, increasing
as compared with high-albedo ones. To explain this fact it may to suppose an existence possibility of a
non-gravitational effect. Such supposition is confirmed by distributions p(a) for asteroid families, above
all, Flora family. Speed of such possible spatial separation for MBAs with sizes 10 - 50 km in order of
magnitude is about 1 AU per 10® years.
The physical mechanism of the effect needs a separate research that is planned later on.

OOTOMETPUA U ACTPOMETPUA HEKOTOPBIX CBJINXKAIOIINUXCA
C 3EMJIEM ACTEPOUJIOB
Bepemaruna U.A., T'opmanos J1.J1., leBstkun A.B.
I'AO PAH
E-mail: ver-iraida@yandex.ru

[IpuBoasTCs pe3ynpTaTbl aCTPOMETPUYECKMX U (POTOMETPUYECKHX HAOIIOJICHUN acTepOMJIOB,
commxkaromuxcs ¢ 3emieii, B yactHoctu: 5407, 2006 VV2, 2007 BD.
s actepounnia 2007 BD, o6HapyeHHOTO B sIHBape 3TOro roja, 00Jiblie MOJI0BUHBI BCEX MPOBEACHHBIX
HabmoaeHui npuxoautcs Ha foiro IlynkoBckoit oocepBaTopuu. M3 mosiydeHHoro psiga HaOmroAeHUi
JTAHHOT0 00bEKTa OblIa CAeaHa OLEHKa epruo/ia U3MEHEeHUs ero OJecka, KOTOPBIN OKa3ancs HeoObIuaitHO
KOPOTKHMM — MOpsiika 6 MUHYT.

s acrepouna 2006 VV2, KoTopslil oka3ancs JBOWHBIM, MOJTY4YEeHbI KpUBbIE OJieCKa B YeThIpeX
¢wibTpax: B, V, R, I, U3 KOTOpBIX OBbUIM ClIENaHbl OLIEHKU TPEX COOTBETCTBYIOLIMX IOKAa3aTesel 11BeTa,
a Takxe ObLT IMOJTBEPKAEH MEepUO]] U3MEHEHUH ero Oecka, paBHbIM 2 yacam.

27



PHOTOMETRY AND ASTROMETRY OF SOME NEAR EARTH ASTEROIDS
Verestchagina [.A., Gorshanov D.L., Devyatkin A.V.
MAO RAS
E-mail: ver-iraida@yandex.ru

The results of astrometrical and photometrical observations of some Near Earth Asteroids have
been demonstrated, namely: 2006 VV2, 5407, 2007 BD.
For asteroid 2007 BD, that has been discovered at January of the year, more then a half of all obtained
observations have been carried out in Pulkovo observatory. From the observations data for this object
estimation of brightness variation’s period has been obtained and the period have been happened phenomenal
short — about 6 minuts.

For asteroid 2006 VV2, that has been happened binary, lightcurves in 4 filters: B, V, R, I, have been
obtained and estimations of corresponding color indexes have been calculated. Besides, period of brightness
variation that equals 2 hours have been confirmed.

NCCIIEAOBAHUE OITACHBIX KOCMUYECKHUX OFBEKTOB METOJJAMMU
HOJAPU3AIINHN

Hesonosckutii' I1.B. , Bunpmauenko' A.I1., Hesonosckuii' E.I1., I'epaiimuyk? M. 1.
"' I'asnaa acmponomuuecxas oocepeamopus HAH Yrpaunwi,
? Hayuonanvhviii mexnuyeckuil ynusepcumem Yxpaunvi. Kuesckuil nonumexnudeckuii uHCmumym,
E-mail: nevod@mao.kiev.ua

MeTteopuTsl, aCTepOUIbl, KOCMHUUECKHE 0O0OBEKThI KaK 36MHOT0, TAK M HE3EMHOT'O IPOUCXOXKICHUS,
JBMDKYILIMECS B OKPECTHOCTH OpPOUTHI 3eMJIH, MPEACTABIAIOT KOCMUYECKYIO YIpo3y, KaK JUIs JKU3HU Ha
3emiie, Tak U JUIs CyLIecTBOBaHMs camol 3emud. [lonspu3aninoHHBIA METOJ U3YyUEHUS OKOJIO3EMHBIX
00BEKTOB MO Py OOBEKTUBHBIX IPUUYHUH SBIAETCS BeCbMa 3P (HEKTUBHBIM CPEACTBOM JIJISl UX PETUCTPALUU
Ha (oHe 3Be31HOT0 HeOa, a TAKKe /TSl ONPEIeNICHHsI UX ONITHUECKUX U pusnueckux napamerpos. TAO HAH
VYKpauHbl Ha TPOTSKEHUH PsiJia JIeT BeJIeT pa3paboTKy U HCIIOIb30BAHUE MOISIPUMETPUUECKOM anmapaTypbl
KaK Ha3eMHOT0 TaK KOCMHYECKOro 0a3upoBaHus. DTy anmaparypy, a Tak)kKe HAKOIUIEHHBIH OIBIT MOXHO
UCIIOJIB30BaTh ISl ONIEPATUBHOIO KOHTPOJISI U UCCIIEIOBAHUS OMACHBIX KOCMUYECKUX OOBEKTOB.

THE RESEARCHING OF DANGEROUS SPACE OBJECTS
BY POLARIZATION METHODS.
Nevodovskiy P.V.!, Vid’'machenko A.P.!, Nevodovskiy E.P.!, Geraimchuk M.D.?
" Main Astronomical Observatory of National Academy of Science of Ukraine, Kyiv,
? National Technical University of Ukraine “KPI”, Kyiv

Meteorites, asteroids, as well as other cosmic object as terrestrial (space debris), so and unearthly
origin, moving in region of Earth orbits, are very dangerous both for life on the Earth, and for existence
of the Earth. Polarimetric method for the study of near Earth asteroid and of space debris is more efficient
for their registrations on background sky, as well as for determination their optical and physical parameter.
MAO of NASU during of some years conducts development and uses polarimetric equipments ground and
space basing. This equipment, and also the accumulated experience it is possible to use for the operative
control and research of dangerous space objects.
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OIYKTYAIIUU APKOCTHU HIECTU KOMET 1999-2004 'O10B
M UX CBA3b C COTHEYHOM AKTUBHOCTBIO
Yypromos' K.U., Qunonenxo’ B.C., Yyobko' JI.C.

'Ademponomuueckasn obcepsamopusi KHY um. T. [lleguenxo
HUU acmponomuu XHY um. B.H.Kapasuna

[TocTpoeHs! u uccienoBaHbl AeTalbHble KpuBble Oecka koMeT C/1999 S4 (LINEAR), C/2001 Q4
(NEAT), C/2002 T7 (LINEAR), C/2002 V1 (NEAT), C/2004 Q2 (Machholz) u 153P/2002 C1 (Ikeya-Zhang).
Onpenenensl GOTOMETPUYECKHE TIApaMeTphl H, H,, W n 3THX KOMET ¥ MCCIEN0BaHbl UX (IyKTyaruu
C W3MEHEHHEM TelIUOICHTPUYECKOTO pacCTOsHUS. M3ydeHbl OCOOCHHOCTHU BCHBIIICYHOW AKTUBHOCTH
ATUX KOMET: COCTaBJIEH KaTajor BCHBIIIEK OlecKa W OmMpeAesieHbl WHACKCHl BCIBIIICYHOW aKTHBHOCTH.
[IpoBeneHO cpaBHEHUE KPUBBIX ONleCKa ¢ BapUAIUSIMU CONHEUHBIX WHIEKCOB aKTUBHOCTH: H3MEHEHHEM
gucen Bonbda, momaneit nsated u ap. s Bcex komeT oOHapyKeHa CBSA3b OTAEIbHBIX BCIIBIIIICK O1ecKa,
a Takke Pe3KUX MaJeHuil Oiecka ¢ M3MEHEHHEM ypPOBHS COMHEYHOU akTUBHOCTH. J[nst komer C/1999 S4
(LINEAR) u C/2002 T7 (LINEAR) HaiineHa CTaTUCTUYECKH 3HAUMMAs CBSI3b BCIIBIIICYHONH aKTUBHOCTH
C YPOBHEM COJIHEYHON akTUBHOCTH. OOHApYy>KEHO BIUSHUE COTHEYHOW aKTUBHOCTH Ha CKaYKOOOpa3HbIE
M3MEHEHHUs1 (POTOMETPUUYECKOro MmapamMeTpa n, XapaKTEpU3YIOLIEro TeMI H3MEHEHHs OJecKka KOMETHI C
TeITMOIIEHTPUYECKUM PACCTOSHUEM.

FLUCTUATIONS OF BRIGHTNESS OF SIX COMETS 1999-2004 AND THEIR CONNECTION
WITH THE SOLAR ACTIVITY
K.I.Churyumov', V.S.Filonenko? L.S. Chubko'
'Astronomical observatory, Kyiv Shevchenko national university, 3 Observatorna, Kyiv 04053, Ukraine
?Astronomical observatory, Kharkiv Rfrazin national university, Kharkiv

Detailed light curves of comets C/1999 S4 (LINEAR), C/2001 Q4 (NEAT), C/2002 T7 (LINEAR),
C/2002 V1 (NEAT), C/2004 Q2 (Machholz) and 153P/2002 C1 (Ikeya-Zhang) are constructed and
investigated. Photometric parameters H, H,, and n of these comets are determined and their fluctuations
with change of heliocentric distance are studied. Peculiarities of brightness outbursts activity of these comets
are studied: the catalogue of brightness outbursts is made and indexes of brightness outbursts activity are
determined. Comparison of light curves with variations of the solar activity indexes is made: change of
numbers of Wolf, the areas of spots, etc. For all comets connection of separate brightness outbursts, and also
sharp decreasing of brightness with change of a level of solar activity is found out. For comets C/1999 S4
(LINEAR) and C/2002 T7 (LINEAR) statistically significant connection of brightness outbursts activity
with a level of solar activity is found. Influence of solar activity on spasmodic changes of photometric
parameter n, which defines change rate of a comet brightness with heliocentric distance is found out.
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CEKLIUSA:

MoHuTOpPHHT MAJIBIX TeJ COJTHeYHOH CHCTEMBI

COBPEMEHHBIE TPEGOBAHW S K TEXHUKE HABJIIOJIEHAM
3A IIOTEHIIMAJIBHO OITACHBIMU OFBEKTAMU U HABJIIOJATEJIBHBIE

BO3MOKHOCTHU HHCTUTYTA ACTPOHOMUU PAH
bapa6anos C.H., Kprouxor C.B., Tutos JI.E.
HUHACAH
E-mail: sbarabanov(@inasn.ru

MODERN REQUIREMENTS FOR EQUIPMENT OBSERVING
FOR NEOS AND OBSERVATIONAL POSSIBILITIES OF INASAN
Barabanov S.I., Kruchkov S.V., Titov D.E.

Ha ceronusmnuii neHs yxke 0OHapyXeHO cBbilie 4,5 ThICAY HEOCCHBIX TeJ, CONMKAIOMIMXCS
¢ opouroit 3emuu. KonndecTBo ten, conmkaronmxces ¢ opOuToi 3eMiu 1 UMEIOLINX pa3Mephl CBbIIe 1 KM
onenuBaercs npumepno B 1000-1200 mt., u3 xoropsix npumepHo 80-90% yxe oOHapyxkeHo. Bo Bcem
MHpE ceiiyac pa3BopavyuBarOTCs pabOTHI IO OPraHU3AIMU HAOIIOACHHUHN COMMKAIONUXCS ¢ OpouTOor 3emin
TN ¢ pa3MepamH, HauWHasi, mpuMepHo, co 100 m. [y mpOCTOTH OLIEHKH YHCICHHOCTH MOTEHIHAIHHO
OMAacHbIX 00BEKTOB ¢ pasmepamu cBbimie 100 M mpuMeM o0OIIyI0 SKCIOHEHIHAIbHYIO 3aBUCHUMOCTD
pacrpeneneHus ux 1o pazmMepam. Toria OKaxKeTcst, 4YTO UX YUCIIO MOKHO OLIEHUTH OT HECKOJIBKHX JIECATKOB
teicsiy (mopsimka 60000 [G.H. Stokes ef al, 2003]) no cBeime 150 teicsu [NASA report to congress,
2007]. MaccoBoe oOHapy>XKeHHE M HCCIEIOBAaHHUE TaKUX OOBEKTOB MMEET HECKOJIBKO OCOOCHHOCTEH,
MPEIBSBISIONINX JAOCTATOYHO ONpeeNiCHHbIe TpeOoBaHHWS K HaOIIOMATENbHOW ammapaType, METOIUKE
HaOIIOJICHUN U TIPOTPaMMHOMY 00€CTIEUSHUIO /1J1s1 00pabOTKH HAOIIOAATeIbHON HH(POPMAIIHH U IOy YEHUS
OpOUTANIBHBIX MTApaMETPOB U OLIEHOK Osiecka. B nokiaze OynyT onucansl TpeOOBaHUs K HaOIIOAaTEIbHOM
TEXHUKE W TPOTPaMMHOMY OOECHEeueHHI0, KOTOPbIE BBIIBUTAIOTCS 3a/a4eii MacCOBOTO OOHApYKEHUs
Y MICCIIeTIOBAHMUS IIOTCHIIMAIBHO OMTACHBIX TeJ ¢ pazmepamiu cBeime 100 M. Bmecte ¢ TeM, 0ueHb akTyaabHO
CTOUT 3ajJladya WCCIEJOBaHUS (DU3MKO-XUMHUYECKUX CBOWCTB IMOBEPXHOCTH OOHAPYKEHHBIX OOBEKTOB
MeToAaMHu (OTOMETPUH, CHEKTPOMETPHH M NospuMeTpui. C IMOMOIIBIO TaKUX M3MEPEHUH BO3MOXKHO
OTHECEHHE OOBEKTOB K ONpEIEIeHHOMY (TOKCOHOMHYECKOMY) KIIAcCy, OMNpeAeNieHne HuX anb0eno,
a0COJIIOTHOM 3BE3/IHOM BETMYUHBI, pa3zMepa, Gopmbl U T.11. st TakuxX U3MepeHuid TpedyeTcs CeluaibHO
CO3/IaHHas anmaparypa, npuieM HaOJtoIeHus 1 00padoTKa U3MEPEHUH TakKe TPeOYIOT 0COOBIX TTO/IXO/I0B.
B MHACAH npoBoasTcss HaOM01eHUsI MOTEHIIMAIbHO OINACHBIX HEOECHBIX TEN Ha TPEX TeIeCKOIax.
B noknage omnuceiBatoTcs HaOmonarenbHble Bo3MoxkHOocTH WMHACAH g pemenust ynomsiHyTBIX
COBPEMEHHBIX HAOIIOJATeIbHBIX 3a7ad, XapaKTEPUCTHKH WMEIOIICHCs ammapaTypsl u 3((EeKTHBHOCTh
ee paboTHlI.
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YKPAUHCKAS CUHXPOHHAS CETb MAJIBIX UHTEPHET TEJECKOIIOB
KAK HHCTPYMEHT BbBICTPOT'O PEATUPOBAHUA JISA BBICTPOTEUYHbBIX COBBITUH
JKunsies B.E.', Anopees M.B.?, Pomaniox A.0.’,Cepeees A.B.?, Tapaouii B.K.?

' [aenas Acmponomuueckas Obcepsamopus, HAH Yxpaunsi
2 Mesicoynapoonwiii Llenmp Acmponomuueckux u Meouxo-sxonoeuveckux Mccreoosanuil
E-mail: zhilyaev@mao.kiev.ua

Vkpaunckass CunxponHas Cerp Mansix HMurepuer TeneckonmoB (Ceth) - cucrtema
aBTOMATH3UPOBAHHBIX TEJIECKOIOB JIIsI CHHXPOHHOTO MOHMTOPUHIA OBICTPOTEUHBIX COOBITHIH, CBA3aHHBIX
C IIepEeMEHHBIMM 3Be37aMHU, MasbIMU TenaMu COJIHEUHOW cHUCTeMbl, OKoJ03eMHbIMU oObekTamu (NEO),
raMmMa - BCHbIIKaMu U T.. MHcTpyMeHThl CeTH 4yBCTBUTENbHBI BIUIOTH A0 ~ 18 3B. Ben. Tpebyercs
0ko0J10 60 CeKyH/ UIsl TOTyYeHHsI IEPBBIX N300pakeHUI OBICTPOTEUHBIX COOBITHI MOCIIE IpUeMa CUrHaja
onogemnieHus. Texeckonsl Cetn o6opynoBansl [13C kamepamu ¢ OBICTPBIM MEPEHOCOM  3apsiIOB, YTOObI
u3yyarh acTpOpHU3UKY SBICHUN B AuanazoHe a0 aecatkoB ['1. CeTb cOCTOUT U3 AByX HAOIIOJATENbHBIX
koMmIutekcoB B Ykpause u Poccuu (ITuk Tepckoin), ykomiuiekToBaHHBIX Teneckonamu Celestron ¢ aneptypoit
11 u 14 mroiimos. Hcnonbe3yss GPS npueMHUKH, MBI CHHXPOHU3UPYEM 3KCIIO3MLIMU ABYX YIAJICHHBIX
TeneckornoB CeTH ¢ aOCOMIOTHONW TOYHOCTHIO jdydmie 1 Mc. Mbl ucnonsdyeM UBVR  ¢unsrp-Hadop.
[Iporpammuoe obecneuenue [13C ¢pynkumnonupyet nox ynpasiaeaueM OC Windows XP. OtnuunTenbHas
0cobeHHOCTh CeTH COCTOUT B CHHXPOHHOM JICHCTBUU HECKOJIBKUX YIAJI€HHBIX TE€JIECKOMOB. JTO OTKPBIBAET
MyTh K U3y4EHUIO 00JIee IUPOKOro Kiracca mpo0IieM Moj ApyruM yriioM 3penust. Teneckons CeTH mO3BOJSIOT
U3y4arhb NepeMeHHOCTb 00beKTOB 710 U ~ 12 ¢ CeKyHTHBIM BpeMEHHBIM pa3pelieHrueM. Mcnonb3ys TeXHUKY
COBIIAJICHUH, MOXKHO TOOUTHCS BpeMeHHOro pasperienus okoio 0.1 st oobekros 10 - 14 Benuuunel. CeTb
Ha4HeT JIelcTBOBATh ¢ cepenunnl 2008 I

UKRAINIAN SYNCHRONOUS NETWORK OF SMALL INTERNET TELESCOPES
AS RAPID ACTION INSTRUMENT FOR TRANSIENT OBJECTS
Zhilyaev B.E.!, Andreev M.V, Romanyuk Ya.O.!, Sergeev A.V?, Tarady V.K.?
' Main Astronomical Observatory, NAS of Ukraine
? International Centre for Astronomical, Medical and Ecological Research
Email: zhilyaev@mao.kiev.ua

The Ukrainian synchronous Network of small Internet Telescopes (UNIT) is a system of automated
telescopes that search for simultaneous optical activity of transient objects associated with variable stars,
small bodies of the Solar system, Near-Earth objects (NEOs), gamma-ray bursts, etc. Their instruments are
sensitive down to Mv ~ 18 and require an average of 60 seconds to obtain the first images of the transient
objects after the alarm notice. Telescopes of UNIT are equipped with fast frame-transfer CCD cameras
to study astrophysics on the timescales up to tens Hz. UNIT consists of two observation complexes in
Ukraine and Russia (Peak Terskol) complete by small Celestron robotic telescopes with aperture 11 and
14 inches. Using a GPS receiver, we will synchronize all exposures with two remote UNIT telescopes to an
absolute accuracy of better than 1 millisecond. We will use the UBVR filter-set. The CCD software operates
on Windows-based systems and gives complete control over the image capture functions. Distinctive
feature of UNIT consists in synchronous operation of several far remote telescopes based on the robotic
instrumentation. This allows studying wider class of problems at other viewing angle. Studies of variables
which are M ~ 12 on a timescale of a second could be accomplished with UNIT. We can use the coincidence
technique with the remote UNIT telescopes operated synchronously in order to obtain the time resolution
about 0.1 s, when studying transients, which are typically 10-14 magnitudes. UNIT will be operating by the
middle of 2008.
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OBPABOTKA II3C-KAZIPOB B TAKETE MIDAS/ROMAFOT
Annpyk B.H. !, byrenxo 3.2, Bugpmauenko A.I1.!
'[AO HAHY, *MI] AMOH
E-mail: andruk@mao.kiev.ua, butenko@mao.kiev.ua

Kparko onucan meton o6padotku [13C-kanpos, kotopslii peanu3zoBat B nakere MIDAS/ROMAFOT
Ha 6a3e HOBOTO crioco0a yuyeTa MIOCKOro MoJsl.

Meton npuMeHUM Ji71s1 00paOOTKHU KaJApOB 3BE3THBIX MOJIEH, TPOTSKEHHBIX 00bEKTOB, IBMUKYIIHUXCS
Mmanbix Ten ComHeuHOW cuctembl. CpenHsst KBaJpaTUyHas OLIMOKAa OJHOTO ONpEeAETeHUs 3BE3THOMN
BennuuHbI cocTaBisieT 0.02—0.03™, ommbka onpeaeneHus IpIMOyroiabHbIX kKoopauHat pasHa 0.03—-0.04".

PROCESSING OF THE CCD-IMAGES IN PACKAGE MIDAS/ROMAFOT
Andruk V.N. !, Butenko G.Z. 2, Vid’machenko A.P. !
'MAO NAS of Ukraine, *International center for astronomical, medical and ecological research,
E-mail: andruk@mao.kiev.ua , butenko@mao.kiev.ua

The procedures for reducing CCD images within the program paskage MIDAS/ROMAFOT, which
incorporate a new method for removing flat field, are briefly described.

The method we shall apply to processing the image of star fields, extended objects, moving small
bodies of Solar system. The rms error is 0.02—0.03 ™ for magnitude determination and 0.03—0.04 for position
determination.

MNOTOK KOMET HA 3EMJIIO: BOITPOCBI UHTEPIIPETAIIMN HABJIIOAATEJIBHBIX JTAH
HbIX
Cgernos B.B.
Hnemumym ounamuru eeocpep PAH
E-mail: svetsov@idg.chph.ras.ru

AcTpoHOMHUYECKHE HAOMIONEHUS M OIICHKU YACTOThI CTOJIKHOBEHHH MOKA3bIBAIOT, YTO KOMETHI
JOJDKHBI CTAITKUBAThCS ¢ 3eMIIel 3HAUYUTENIBHO peXke, YeM acTepouibl. B To jke Bpemsl 1o HaOItoAeHUSIM
00JIBIII0E KOTMYECTBO KPYITHBIX METEOPHBIX TEIl pa3pylIaeTcsi BRICOKO B aTMOcdepe, U UX OOBIYHO CUUTAIOT
00bEKTaMH KOMETHOTO TMPOMCXOKIEHUS. BBIABUramuch apryMeHTHl U B TOJIB3Y KOMETHON MPHPOIBI
Tynrycckoro Oonuna. [IpudmHBI pacxoXXIACHHs, BEPOATHO, JIEKAT B HEMPABUIBHOW HWHTEPIIPETAINH
HaAOMIONATENbHBIX JaHHBIX. Pa3pyllieHrne KaMeHHBIX Tell MPU MEHBIINX KaXKYIIMXCS Harpy3kax MOTYT
OBITH BBI3BAHBI 0COOCHHOCTSIMH Ia30JUHAMHYECKOTO 00TEeKaHHs1, KOTOPbIE pACCMOTPEHBI B ToKae. byayt
KPUTUYECKHU MPOAHAIM3UPOBAHBI U JJAHHBIC, TIOJTY4YEHHBIE TIPU U3ydeHuu TyHrycckoro coobitTusi. Pabora
noaaepxxana PO®U, npoekr 07-05-00026-a.

COMETARY FLUX ON THE EARTH:
PROBLEMS OF INTERPRETATION OF OBSERVATIONAL DATA
Svetsov V.V.
Institute for Dynamics of Geospheres RAS
E-mail: svetsov@idg.chph.ras.ru

Astronomical observations and estimates of collision frequency show that comets must collide with
the Earth much more rarely than asteroids. However, as follows from observations, plenty of bolides break
up high in the atmosphere. They are usually treated as objects of cometary origin. Some researchers argued
that the Tunguska bolide was also a comet. The plausible reason for this discrepancy is in inadequate
understanding of observational data. The break up of stony objects at low apparent aerodynamic loads can
result from specific features of the hydrodynamic flow around a body. The hydrodynamics, the interpretation
of meteor observational data and the results of studies of the Tunguska event will be subjects to analysis and
criticism in the report. The work was supported by RFBR, project 07-05-00026-a.
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CIHHEKTPOITIOJIAPUMETP HU3KOI'O CIIEKTPAJIBHOI'O PASPEINEHUSA
JJIAA UICCIIEAJOBAHUSA HEBECHBIX OBBEKTOB
Bunpmauenko A.Il., UBanoB FO.C., Cunsasckuii M1.1., Coconxnn M.I.
Ihaenaa acmponomuueckasn obcepeamopusi HAH Ykpaunwl, Kues, Yxpauna
E-mail:vida@mao.kiev.ua

MeTteopuThl, aCTEPOUIbI U APYTHE KOCMUYECKHE OOBEKTHI KAK 36MHOT'0 (KOCMUYECKUN MyCOp), TaK
Y HE3€MHOT'0 IPOMCXOXKACHUS, IBHKYIIMECS BO3JI€ OPOUTHI 3eMIIM, IPEICTABISAIOT KOCMUYECKYIO YTPO3y
KaK JUIs )KM3HM Ha 3emiie, Tak U JJIs cyliecTBoBaHMs camoil 3emin. OgHuM U3 BecbMa 3()(eKTUBHBIX
CPEACTB JJsl PEerucTpaluu TakuX OOBEKTOB Ha (poHe 3Be3nHOro Heba, a TaKkKe JUIs OIpelesIeHUs
ONTUYECKUX U (PU3MUYECKUX MapaMEeTPOB OKOJIO3EMHBIX ACTEPOMIOB U KPYIHOTO KOCMHYECKOTO Mycopa
SABIISICTCS MOJIAPU3ALMOHHBIN MeTo. [Ipu 3ToM mpu n3ydyeHuu 6e3armochepHbIX HEOEeCHBIX Tel ocoboe
MECTO CIIeyeT OTBECTU CHeKTponosisipuMmerpun. Haunbosnee xapakTepHBIM MPUMEPOM MOXKET OBITh
BBISIBJIGHUE ONTHUYECKON HEOJHOPOIHOCTH MOBEPXHOCTH 3THX Ted. B ominume oT GoTOMeTpudecKux
UCCIIeZIOBAaHUM, KOrJa Bapualuu Oyiecka MOTYT OBITh OOYCIIOBJIEHBI HE TOJIBKO HaJIMYHEM Ha JUCKE
JeTaneil ¢ pa3HbIMHM ONTHYECKUMHU CBOICTBaMH, HO M Hecdepuueckoil (popmoii Tena, - U3MEHEHUE Ke
MOJIIPU3ALIMOHHBIX CBOMCTB 00YCIIOBIICHBI, TJIaBHBIM 00pa30M, ONTHYECKON HEOJAHOPOIHOCTHIO BUIMMOM
nosepxHoctu. B '’AO HAH VYkpaunsl co3nan cnekrponosisipuMerp «CIIC» HU3KOro CnekTpanbHOro
pa3pelieHus1, HO3BOJISIFOIIUH 1715l TAKMX 0OBEKTOB MOJTY4aTh CHEKTPaIbHbIE CKaHbI TIMHEHHOM MoIsIpu3anuu
U OIpPEIENsATh UX OCHOBHBIE ONTHYECKUE U (pruznyeckue xapaktepucTuku. [Ipubop obecneunBaeT Takue
TEXHUUYECKNE XapAKTEPUCTUKU: CIEKTpaibHbli nuana3zoH 350-900 HM; TOYHOCTb MU3MEPEHHUS JIMHEHHOU
nosspuszanuu 10 0.1%; obecriedeHa mpuBsA3Ka K TOUHOMY BPEMEHHM IOJIy4aeMbIX JaHHBIX. OnTHuecKas
cxema CIIC noctpoeHa 1o TpaJUIIMOHHOM CXeMe C KOJITUMATOPOM, AUCTIEPTHPYIONIUM OJIOKOM U KAMEPHBIM
00BbEKTUBOM. B KadyecTBe qucneprupylomiero 6J0ka npuMeHeHa crieranbHast 1n(ppakiMoHHas pereTKa,
o0ecreunBaroIas KBa3upaBHOMEPHYIO JHUCIIEPCUIO MO CHEKTPY. B MIOCKOCTH MpUEMHHUKA CTPOSITCS JBE
CIEKTpaAJIbHBIE MOJIOCHI B OOBIKHOBEHHBIX U HEOOBIKHOBEHHBIX JIy4ax JJIs ABYX Iosiell — 00bekTa U QoHa,
WIM K€ NI OJHOW JAJIMHHOW cHeKTpalbHOM wwenu. B cnexrpansHoM auanazone 350-900 HM nucnepeus
MOYTH PaBHOMEPHA, YTO COCOOCTBYET MOBBIIECHUIO 3¢ (HeKTUBHOCTH Npubdopa B 11esioM. C ero momMouibo
IUTAHUPYETCS BBINOJHATh HaOmofeHus IuiaHeT CONHEYHOW CUCTeMbI, MX CIIyTHMKOB, acCTEpPOUIOB,
KOMET, KpYITHOTO KOCMHYECKOTO Mycopa U 3Be3[l, BBIAC/IAEMBIX Ha HeOe KpyIibIMU AuadparmMamMu MU
IIPSIMOYTOJIbHBIMU ILETISIMU.

PAJIMAHTBI CJIABBIX TEJIECKOIIMYECKHUX METEOPOB 110 TEJIEBU3MOHHBIM HAB
JIOAEHUAM
TonyGaeB A.B., I'op6anes FO.M.
HUN “Acmponomuueckas obcepsamopus” Odecckoco Hayuonanvnoeo ynusepcumema, Ykpauna

skydust@tm.odessa.ua, skydust@rambler.ru

[IpencraBneHsl pe3ynbTaThl MO3UIUOHHON 00pabOTKH HAOIIOAATEILHOTO MaTepralla, MOJYyYeHHOTO
C IOMOULIBIO TEJEBU3MOHHOIO TEJECKOMMUYECKOr0 METEOpHOro marpyis Onecckoil acTpOHOMHYECKOU
obcepBaropuu. Co3nanHas HaOdIoJaTeNbHAs ammaparypa IMO3BOJSET HM3y4aTh HE TOJBKO SIPKYIO, HO
u cnabyro (10 ~11™) KOMIOHEHTY METEOpPHBIX MTOTOKOB, @ TAaKXKe MCCIIEeI0BATh C1a0ble TEIECKOMMYECKUE
METEOPHBIE MOTOKH HEIOCTYIHbIE (POTOrpaduuecKuM 1 BU3yallbHbIM METOJAM.

3a wnaOmonarensHbll mepuon 2003-2007 I ¢ HOMOLIbIO METEOPHOTO MaTpyIUpPOBAHHUS
3aukcupoBano 6onee 1000 TeneCKONMUUYECKUX METEOPOB.

PaccmarpuBaercss BO3MOXHOCTH INpuMeHeHuss Merona CTaHIOKOBMYA JUISL  ONPENEIICHUs
HKBAaTOPUANIBHBIX KOOPAMHAT paJuaHTOB A HeOa3uCHBIX HabmroneHuit meteopoB. IIpoBeneHa oleHka
TOYHOCTH OIPEAEIEHUI KOOPANHAT PaJuaHTOB, KOTOpasi COCTABIAET 4-5 yIil. MUH.
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THE RADIANTS OF THE FAINT TELESCOPIC METEORS BASED
ON THE TV OBSERVATIONS
Golubaev A.V., Gorbanev Yu.M.
Scientific Research Institute “Astronomical Observatory” Odessa National University
E-mail: skydust@tm.odessa.ua, skydust@rambler.ru

We present the results of the observing material positional reduction. That material has been
gathered using the TV telescopic meteor patrol of the Odessa astronomical observatory. The equipment
for observations that we created enables one to obtain not only the bright but also faint (up to 11 mag.)
component of the meteor streams, as well as to investigate very faint meteor streams that cannot be
observed visually and photographically. During the observing period 2003-2007 we have fixed more than
1000 TV meteors.

We have considered the possibility to use the Stanyukovich method for the determination of
the equatorial co-ordinates for the non-basis meteor observation. Accuracy of the radiant coordinate
determination is about 4-5 arcmin.

PE3YJIBTATBI TEJIEBU3MOHHOI'O METEOPHOI'O ITATPYJIMPOBAHU A
B OJECCE 3A 2003-2007 I'T.
T'op6anes F0.M.
HUN “Acmponomuueckasn obcepsamopus” Odecckoeo Hayuonanvrnoeo ynueepcumema
E-mail: skydust@tm.odessa.ua, skydust@rambler.ru

[IpencraBnensl pe3ynbraThl TEIEBU3MOHHOIO MeTeopHoro mnarpyiaupoBanus B 2003-2007 rr. Ha
Opnecckoif acTpOHOMUYECKOM 00cepBaTOpHH.

B nacrosiiiee BpeMs ¢ TOMOIIBIO Pa3IMYHBIX YCTAHOBOK METEOPHOTO MaTpyis 3aUKCUpPOBaHO Oolee
1400 meteopHbIX sBaeHUNA. OnUcaHa CTPYKTypa CO3JaHHOMN 0a3bl JaHHBIX METEOPHOIO MaTpyIUpOBAHMUSA,
U ee BO3MOKHOCTH JUIs ONEepaTUBHON 00pabOTKM HaOmonaTeabHOro Marepuana. Paspaborana metonuka
00pabOTKM M CO3AaHO NPOTrpaMMHOE OOECHeYeHHEe, KOTOPOE I03BOJSET MPOBOAUTH IO3UIIMOHHBIE
1 GOTOMETPUYECKHE U3MEPEHUS] METEOPHBIX N300paKeHUH.

[IpencraBneHs! IaBHbIE HAPABICHHUSI METEOPHBIX UCCIIEJOBAHUM, KOTOpPBIE TPOBOAATCS Ha Oneccko
o0cepBaToOpru C UCIOIb30BaHNEM HAOIIONATEILHOTO MaTepraia METEOPHOTo NaTpyIupOBaHHUS.

RESULTS OF THE TV METEOR PATROL
IN ODESSA OBTAINED DURING 2003-2007
Gorbanev Yu.M.
Scientific Research Institute “Astronomical Observatory” Odessa National University
E-mail: skydust@tm.odessa.ua, skydust@rambler.ru

We have presented the results of the TV meteor patrol in 2003-2007 at the Odessa astronomical

observatory.

At present time using the various meteor patrol equipment we have fixed more than 1400 meteor events.
In this paper the structure of the meteor patrol database is described, as well as its possibilities for the quick
data processing. We have created the method and elaborated the computer code that enables one to perform
the positional and photometric treatment of the meteor images.
The main directions of the meteor investigations are described. They are carried out using the database
collected with the help of Odessa meteor patrol.
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HNCIIOJIB30OBAHUE KOCMHUYECKHUX CPEJCTB KOHTPOJISA OKOJO3EMHOI'O
MNPOCTPAHCTBA JI51 OBHAPYXXEHUSA OIMMACHBIX KOCMUYECKHUX OFBEKTOB
barpos A.B.!, Kuciukuit M.1.2
'"MHACAH, 2. Mockea, *®@I'VII «Kb «Apcenany
E-mail: 'abagrov(@inasan.ru, *kbarsenal@petelink.ru

B ®I'VII «Kb «Apcenamn» Benércs mpopaboTka Manoro kocMmuyeckoro ammapara (MKA) s
OIIEPATUBHOIO KOHTPOJISI OOCTAHOBKHU B OKOJIO3EMHOM IPOCTPAHCTBE C OMOIIBIO TEIEBU3MOHHOM TEXHUKH.
[IpenmnonaraemMoe anmnapaTHOe OCHAIEHHE CIyTHUKA CTaBUT IIEJbI0 OOHApyKCHHE HAXOIAIIMXCA Ha
OKOJIO3EMHBIX OpOUTaX TeJ C BUIUMOU APKOCTHIO 10 14™...16™ npu mpOoM3BOIHLHOM HAIIPABICHUU IBUKEHUS
TeN U 10 21™...22™ B pexXrMe OTCIIEKUBAaHUS IIPEII0IaraeMoro aBrxeHus. TeneBuznonnas kamepa MKA
MOITYTHO OyJIET PErUCTPUPOBATH METEOPOUAHBIE TEJa C BUAUMOM IPKOCTHIO HE HIXKe 1 3™ pH MPOU3BOJILHOM
HarpaBJIeHUH UX ABMKeHHs. Tena pazmepom 30 M OyayT oOHapy>KUBAaThCs Ha Y/AJICHUU JIyHHOH OpOUTHI,
a 0osiee KpyIHbIC - HA PACCTOSIHUU JI0 HECKOJIBKMX MUJUTMOHOB KUJIOMETPOB OT 3eMin. Takum oOpaszom,
MKA o0ecnieuynT NpuHIMITHAIBHYIO BO3MOKHOCTH 00HapyxeHust OKO 3a 3-5 cyTok 10 MX MaKCUMaJIbHOTO
cOmpKeHus ¢ 3eMilel.

[Ipennonaraercs Ha3eMHast MOEPKKA KOCMUUECKUX HAOMIONEHUI Ha3eMHBIMU TEJIECKOIIaMHU Kak
U1 TOYHOTO M3MepeHust napameTpoB aBwxkenus OKO, Tak u 11 uccnenoBaHust UX (pU3MUECKUX CBOMCTB.
Paccmotpen Texuunyeckuii 061k MKA Ha 6aze yHupuuupoBanHOH KocMudeckoi miargopmsl «Hesay.

APPLICATION OF SPACE CONTROL SPACE PROBES
TO DETECTION OF HAZARD SPACE BODIES
A.V.Bagrov' and M.I.Kislitsky?
'INASAN, Moscow; > DB Arsenal FSUE
E-mail: 'abagrov(@inasan.ru, *kbarsenal @petelink.ru

Design Bureau Arsenal FSUE works out a construction of minor space probe (MSP) for National
Space Control Survey. Proposed observation equipment is oriented to detection of any object on near-Earth
orbit at arbitrary visible movement and up to 21™...22™ in tracking mode. Its TV-camera will register as
by-product meteoroids with visible brightness above 13™ at arbitrary fly direction. 30-meter bodies would
be detected at distance of lunar orbit, as well as larger hazardous object can be detected at distance of
several billion kilometers from the Earth. So space observation technique will allow early warning about
appearance of hazardous bodies at 3-5 days before closest encounter with the Earth.

The Earth-based observations seem to be necessary part of supplying of space observations for
increasing of accuracy of observed orbital parameters of the hazardous object and for investigations of its
physical properties. A preliminary design of MSP based on universal space platform NEVA is considered.

ITPOIT'PAMMHOE OBECHTIEYEHUE TEJEBU3UOHHOMN CUCTEMbBI HABJIIOAEHUSA
METEOPHBIX COBBITUM
Pacxoxes B.H.
Bopouesicckuil eocydapcmeenmvlil yHusepcumem
E-mail: raskhozhev@phys.vsu.ru

PazpaOarbiBaemass mporpamma aHanusupyer ¢ainbl  gopmara  *.avi, cpOpMHpPOBaAHHBIE
TEJICBU3MOHHON CHCTEMOM B MpoIiecce HaOMIOICHHIA.

AHanu3 IpoOBOAUTCS B JIBA JTala — ONPE/EICHUE CPEIHETO YPOBHS IIYMOB 10 ABYMCTaM IE€PBBIM
KaJjpaM JUIsl TOCJIEAYIOIIET0 OCPETHEHUS U COOCTBEHHO OOHAPYKEHUE HOBBIX SIPKUX TOYEK.

PaboTocnocoOHOCTh MpOrpaMMbl MCTIBITHIBAJIACH Ha TECTOBBIX (ailiax M Qailnax pesyiabTaToB
peasibHBIX HaOmoneHui. Bpems ananusa npeBblaeT BpeMs HaOMIOACHUs IPUMEPHO B JiBa pa3a, 00beM
nHGOPMALIUH JUTSl BU3YyaJIbHOTO aHaJIM3a YMEHbLIAETCS Ha MOPSIOK.

Pabota BeimonzseTcs npu nogaepxke rpanra PODOU 06-02-16356.
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SOFTWARE FOR METEOR EVENT OBSERVATION BY TELEVISION SYSTEM
V. N. Raskhozhev
Voronezh State University
raskhozhev@phys.vsu.ru

The software being developed is for analysis of *.avi files produced by the TV system during
observation. Analysis is performed in two stages - first, the mean noise level is calculated from the first
200 frames and then new bright spots are searched.

The software has been tested both on test files and real observation results. The analysis time exceeds
the observation time approximately in two times, the amount of information for visual analysis decreases at
an order. The work is supported by the grant RFFI 06-02-16356

IEPBBIE PE3YJIBTATBI TEJIEBU3MOHHOI'O MOHUTOPHUHI'A
OKOJIO3EMHOTI'O ITPOCTPAHCTBA B PA3AHU
MyprazoB A.K. , Bockpecenckuiit A.B. , Epumos A.B., Turos I1.B.
Pazanckuii cocynueepcumem umenu C.A. Ecenuna
E-mail: akm@rspu.ryazan.ru

ActpoHomuyeckas oocepBaropusi PsisaHckoro rocyHuBepcuTeTa ocHauieHa 470-MM CTalMOHapHBIM
TeneckonoM cucreMmbl Puun-Kperbena u 250-mm  skcneaunnoHHbIM  KaccerpenoM. MccnenoBaHbl
BO3MOXKHOCTH 3THX TeJieckonoB npu HaOmoaenusx ¢ [13C-kamepoit KPC-650BH.

Kpome Toro, mpousBeeHa OLIEHKAa OXXHMIAEMbIX MapaMETPOB LIMPOKOYTOJIBHON CHUCTEMBbI Ha 0a3e ITOM
KaMephbl AJIs KOJIOTHYECKOTO MOHUTOPUHIA €CTECTBEHHOIO U TEXHOTEHHOI'O 3arps3HEHUs] OKOJIO3EMHOTO
IIPOCTPAHCTBA.

FIRST RESULTS OF THE NEAR-EARTH SPACE TV-MONITORING IN RYAZAN
A.K. Murtazov, A.V. Voskresensky, A.V. Efimov, P.V. Titov
The Essenin Ryazan State University
E-mail: akm@rspu.ryazan.ru

The Ryazan University astronomical observatory is equipped with a 470 mm Richey Cretion
telescope and a 250 mm Cassagrian telescope. The capacity of these telescopes is investigated during
observations via the KPC-650BH I13C camera.

Besides, the expected parameters of the wide-angle system based on this device for the ecological
monitoring of the near-Earth space natural and technogenic pollution are estimated.

HEPBUYHASA CTATUCTUKA METEOPHOI'O BUAEOITATPYJIMPOBAHUA
HA CTAHIIMU KPBI’KAHOBKA, OJECCA
I'op6anes F0.M., Kus3bkoBa E. .
Ooecckas acmpoHomuyeckas 0ocepsamopus.

[TogBomaTcss mepBble UTOrM Oosiee 4eM 3X JIeT METEOpPHBIX BHUACOHAOIIONEHUM B pexuMe
narpynupoBaHus Ha ctaHuuu KpbpkanoBka AcTpoHoMudeckoit o0cepBatopun OeccKoro HalMOHAIBHOTO
YHHUBEPCUTETA.

s hopMHpOBaHUS CTATUCTUKM ObLT pa3pabOTaH M HANOJIHEH TaK Ha3bIBaeMbIH ‘“DIIEKTPOHHBIN
KypHan HaOMIOAEHUI”’, aHalIM3 KOTOPOTO IO3BOJWJI IOJYYUTh IEPBbIE UTOTM MO OOBEMY BpPEMEHH,
KOOPJIMHATHOMY pacIpe1eleHHIO IUIOIIAI0K TaTPyINPOBAaHNUs B 3aBUCUMOCTH OT BpDEMEHM I'0J1a, BO3MOKHBIN
NPOTHO3 Al OyAayIIMX HaONIONEHUH, CPaBHUTH C pe3yiabrataMu (OoTorpapuueckoro marpyJupoBaHUsA,
KOTOpOE paHblile NpoBoamiIoch B Onecce. BropeiM 3Tanom aHanusa cTall aHaJIU3 paclpeaesIeHuUs MOJII0COB
METEOPHBIX TPAEKTOPHH IMOJYyYEHHBIX OOBEKTOB, HA OCHOBAaHMM pa3pabOTAaHHOM JIOTMYECKOM LENOYKU
komrutekcHoro I10. B noxiazne o6cy>kaarorces pakTH4eCKHe TOHKOCTH PEATU3aI|K TOJOOHBIX aJITOPUTMOB
1 KOMITJIEKCHBIX CXeM 00pabOTKH MTOTyYSHHBIX HAOMIOIEHUH, a TAKKe IPUMEHEHHUE ITOJTyYeHHON CTaTUCTUKU
B CBETE JNAJIBHEHNIINX UCCIEA0BAaHUM.
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PE3YJIBTATHI HABJIIOJEHU KOMET U CBJIMXKAIOIINXCSA C 3EMJIEA ACTEPOUJIOB
HA HABJIOJIATEJIbHON CTAHIIUU ACTPOHOMUYECKOM OGCEPBATOPUN
KHEBCKOI'O HAIITMOHAJIBHOT'O YHUBEPCUTETA UMEHU TAPACA NIEBYEHKO
B JIECHHUKAX B 2006 TOAY
'bapanckuii O.P., 2bopucenxo C.A., 'Yypromos K.U.

'Acmponomuueckasn oocepsamopust KHY um. T. [llesuenko
*[asnas acmponomuyeckas obcepsamopusi HAH Ykpaunol

[IpencraBnen KpaTkuil UTOr HAOIIONCHUN KOMET W acTepOMAOB Ha HAOMIONATENbHOM CTaHIIUU
acTpoHOMHYeCKoil oOcepBaTopun Kueckoro HanmoHaabHOro yHUBepcuTeTa uMeHu Tapaca llleBueHko B
Jlecaukax (MPC xon 585) B 2006 rony. IIpencrasneno 401 Tounoe nosoxeHue 37 KOMET, IOJIy4EHHBIX B
Jlecuukax ¢ nomouipto 0.7-m (f/4) pednexropa A3T-8 u I13C xamepst ST-8E.

RESULTS OF OBSERVATIONS OF COMETS AND NEAR EARTH ASTEROIDS
AT OBSERVATIONFL STATION OF KYIV SHEVCHENKO NATIONAL UNIVERSITY
IN LISNYKY IN 2006
"Baransky O.R., Borysenko S.A., 'Churyumov K.I.
'Astronomical observatory, Kyiv Shevchenko national university, 3 Observatorna, Kyiv 04053, Ukraine
Main astronomical observatory of NAS of Ukraine

Short summary of observations of asteroids and comets at the observational station in Lisnyky (MPC
code 585) in 2006 is presented. 401 precise astrometric positions of 37 comets which were observed in

Lisnyky (with the help of the 0.7-m (f/4) reflector AZT-8 and CCD ST-8E are given.

METOIUKA U TPOI'PAMMHOE OBECIIEYHEHHUE JIJIS1 OGPABOTKH
HABJIIOAEHUI METEOPHOTI'O MTATPYJIMPOBAHUSA
Kumakosckuii C.P., [op6anes 0. M., KusizpkoBa E.®., lllectonanos B.A., [onybaeB A.B.
HUN “Acmponomuueckas obcepsamopus” Odecckoco Hayuonanvrnoeo ynusepcumema, Ykpauna
E-mail:skydust@tm.odessa.ua, skydust@rambler.ru

IIpencraBnena MeToAMKa U IPOrpaMMHOE obecredeHne At 00paboTKU HAOIIOEHUH METEOPHOTO
NaTpyJlupoBaHUs TEJIEBU3MOHHBIM MeTOlOM. MeTonuka onpoOoBaHa Ha HaONIOAaTeNbHOM Marepuale,
IIOJ[yYeHHOM C IIOMOILUBIO TEJIEBU3MOHHOrO MeTteopHoro marpyins B 2003-2007 rr. Ha Opecckoit
aCTPOHOMMYECKOH 00cepBaTOpuH.

IIporpaMMHBII KOMIUIEKC, BKJIIOYAET TAKHE OCHOBHBIE KOMIIOHEHTHI:

1. AVICutter — nporpamma i paboThl € TEIEBU3MOHHBIMU (HIIbMaMH HAOMIOCHUN 1 TEPBUYHON
00pabOTKH 3BE3THBIX U METEOPHBIX N300PaKCHHA.

2. PSF — nmporpamma orepaTuBHOTO IMOMCKA U OTOXICCTBICHUS HAOIIOICHHBIX yYaCTKOB
3Be31HOro Heba. OcCylIeCTBISET MO3UIMOHHYIO MPUBA3KY K 3BE3IHBIM H300PaKEHUSM IO METONLY
TepHepa.

3. Combo —nporpamma 1jis co3fanus Ha ocHOBE N KaipoB KOMOMHHUPOBAHHOTO CHUMKA, COCTOSIIIETO
u3 (pparMeHToB ¢ N300pAKEHUIMHU METeopa B €AMHOM CUCTEME KOOP/AUHAT.

4. PicScan — nmporpamMma Jjisi U3MEpeHUI TeIeBU3MOHHBIX U300pakeHUI METEOPOB.

5. Meteor Pole — mporpamma [uis BBIYMCICHHS IIOJIOCOB OONBIIMX KPYrOB METEOPHBIX
TPAEKTOPUMA.

6. FROSA — mporpaMMa 711 IOJTy4€HUs1 KOOPAMHAT METEOPHOT0 paguaHTa MeTooM CTaHIOKOBHYA
110 HeOa3UCHBIM HAOMIOACHUSM.

[IpuBonsTCs pe3ynbTarsl 00paboTKH HAOIIOJATEIBLHOTO MaTepuara.
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THE METHOD AND SOFTWARE FOR REDUCTION OF METEOR PATROL OBSERVATIONS.
Kimakovsky S.R. Gorbanev Yu.M., Knyazkova E.F., Shestopalov V.A. Golubaev A.V.
Scientific Research Institute “Astronomical Observatory” Odessa National University

E-mail: skydust@tm.odessa.ua, skydust@rambler.ru

We present method and software for the reduction of the meteor patrol TV observations. The method
was tested using the observing material obtained with help of TV meteor patrol in 2003-2207 at the Odessa
astronomical observatory.

Software consists of the following principal components.

1. AVICutter — the program intended for the work with TV films of observations and preliminary reduction
of the stellar and meteor images.

2.PSF — the operative search program that makes the rapid identification of the observed fields containing
stellar images and then performs the positional affixment to the stellar images using the Turner’s method.
3. Combo — the program that combines N frames into single one, which consists of the fragments with
meteor images in the unified co-ordinate system.

4.PirScan — the program for measurement of the TV meteor images.

5. MeteorPole — the program that calculates position of the poles of meteor trajectory large circles.

6. FROSA — the program for the determination of the meteor radiant co-ordinates using the Stanyukovich
method for non-basis observations.

The results of the reduction procedure are presented.

METOJIUKA TEJEBU3UOHHBIX HABJIIOJEHU 1 OBPABOTKH U30BPAKEHUI
METEOPHOI'O ITIOCJIECBEYEHMUA
[ecromanos B.A., [op6anes F0.M.
HUUN “Acmponomuueckas obcepsamopus” Odecckoeo Hayuonanvrnoeo ynueepcumema
E-mail: skymet@mail.ru, skydust@tm.odessa.ua, skydust@rambler.ru

B pabote mpencraBineHbl NEpBUYHBIE PE3yJbTaThl 00pPaOOTKHM CHUMKOB METEOPHBIX SIBJICHHUH,
3aukcupoBanHbIX B iepuos ¢ 2003 o 2007 rr. Ha MmeTeopHoM narpyie Onecckoit oocepsatopun. OObEeKTOM
UCClIeIoBaHMs ObUIO TaK Ha3bIBAEMOE METEOPHOE MOCIECBEUCHHE - OCTATOYHOE CBEUEHUE, TOSBIISIONIEECS
B pe3yJbTaTe B3aMMOJICHCTBUS METEOPHOM YacTuIlbl ¢ arMochepoit 3emiu.

Jns  o0paboTku HaOMIOJATENBbHOrO MaTepuasia ObUIH pa3padoTaHbl METOJUKH M CO3JaHO
nporpaMMHoOe oOecrieueHHe, MO3BOJIAIONIEEe MOJYYUTh HEKOTOphIE XapaKTEPHUCTUKU METEOPOB U HX
nocjaecBeYeHUH (YTII0BbIE pa3Mephbl, SPKOCTh, TPOI0IbHbIE U TOTIEPEYHBIE TPO(UITH, BpeMs CYLIIECTBOBAHHUS).
Jnst hoToMEeTpUUYECKUX U3MEPEHUI METEOPHBIX M300pa’keHU B aOCONIOTHBIX €IMHHIIAX, UCIOIb3YEeTCs
KaJauOpOBOUYHAs 3aBUCUMOCTb, IIOCTPOCHHAS 110 (JOTOMETPUH 3BE3THBIX N300pakeHU.

HccnenyroTest 3aBUCUMOCTH XapaKTEPUCTUK METEOPOB U UX MOCIECBEUCHH.

METHOD OF THE TV OBSERVATIONS AND REDUCTION OF THE IMAGES OF THE
METEOR AFTERGLOW
Shestopalov V.A., Gorbanev Yu.M.
Scientific Research Institute “Astronomical Observatory” Odessa National University
E-mail: skymet@mail.ru, skydust@tm.odessa.ua, skydust@rambler.ru

This work presents preliminary results of the processing of the meteor event images secured during
2003-2007 using the Odessa astronomical observatory meteor patrol. Investigated object was so called
meteor afterglow that is residual light emission caused by an interaction between meteor particle and Earth’s
atmosphere.

For the observing material processing we have created special methods and the necessary software
that enables one to obtain one some meteor characteristics and afterglow properties (such as angular sizes,
brightness, longitudinal and transversal profiles, the lifetime). For the aim of photometric processing of the
meteor images in the absolute scale we have used special calibrating relation based on the photometry of the
stellar images. Some dependencies between meteor characteristics and their afterglow are studied.

38



HABJIIOAEHUS CBJIMKAIOIUXCS C 3EMJIE OBBEKTOB
HA ABTOMATHU3UPOBAHHOM TEJIECKOIIE 3A-320M IYJKOBCKOM OBCEPBATOPUU
Hessatkun A.B., Bepemaruna M. A., Kynpussos B.B., I'opmanos JI.JI., bexrea A.C., Kpakocesnu O.B.,
Anemxuna E.1O., U6parumos @.M., JIsBoB B.H., [ Cmexauesa P. 1. | Liexmeiictep C./1.
I'AO PAH
E-mail: adev(@gao.spb.ru

B T'AO PAH paGoraer aBTOMaTW3MpOBAaHHBIA KOMIUIEKC Ha OCHOBe Teneckomna 3A-320M, Ha
KOTOPOM BeIyTCs acTpoMeTpudeckue U ¢doromerpudeckue HabdmoneHus Ten CONHEYHOW CHCTEMBI.
B 2001-2007 rr. momryueno cBbie 15000 Habmronennit Mabix Tes1 COlHEUHOU CUCTEMBI, U3 KOTOPBIX OoJiee
8000 monoxenuit s AC3. CpeHssi TOYHOCTb ONpeAesieMbIx noynoxkenuit cocrasiser 0.097-0.4” nns
acrpometpuu 1 0.01™-0.1™ nist poromeTpuu. Pe3ynasraTsl HAOMIOIEHHI ONEpaTUBHO MOChUIAIOTCS B Minor
Planet Center.

B mupoBom peiiTuHre obcepBaropuii, Bemymux HaONIOAEHUS AaCTEPOMJIOB, COMMKAIOIINXCS
¢ 3emunéit, aBToMaTH3upOBaHHbI Teneckorn 3A-320M 3anumaet 18 mecto u3 Gonee yem 680 TeIeCcKOMOB.
Cpenu obcepsatopuii ctpan CHI™ mo HaGmrofgenusim actepouioB, conrmkaromuxcs ¢ 3emueid, [TynkoBckas
oOcepBaTopusi 3aHUMAET IMEPBOE MECTO.

THE OBSERVATIONS OF NEAR EARTH OBJECTS
WITH AUTOMATIC TELESCOPE ZA-320M IN PULKOVO OBSERVATORY
Devyatkin A.V., Verestchagina [.A., Kouprianov V.V., Gorshanov D.L., Bekhteva A.S., Krakosevich
0O.V., Aleshkina E.Yu., Ibragimov F.M., L’vov V.N., [ Smekhacheva R.I, [Tsekmejster S.D.
MAO RAS
E-mail: adev(@gao.spb.ru

The automatic complex based on telescope ZA-320M has been worked in Pulkovo Observatory
(MAO RAS) and astrometrical and photometrical observations of Solar system’s bodies have been carried
out at this complex. During 2001-2007 years more then 15000 observations of the small Solar system’s
bodies have been obtained including the 8000 observations for NEO. The mean accuracy of the results has
been amounted to 0.09”—0.4” for astrometry and about 0.01™- 0.1™ for photometry. All of the results have
been operative sent to Minor Planet Center.

In world rating of observatories that have been carried out observations of Near Earth Asteroids
telescope ZA-320M have been taken 18 position among more then 680 others telescopes. Among
observatories of UUS-states (post-Soviet states) Pulkovo observatory have been lead in the NEA’s
observations.

KOMILVIEKC ITPOTPAMM JJIA YJAYUYIIEHUA OPBUT KOMET
Bbonpapenko 10.C.
Hnemumym npuxnaonou acmponomuu PAH
E-mail: jurabo@yandex.ru

Pa3zpa®oTaHHbIll KOMILJIEKC NMPOrpaMM I03BOJIET BBIOIHATh YTOUHEHHE OPOUT MasbIX IUIAaHET
U KOMET M3 ONTUYECKHX M PaJMOJOKALMOHHBIX HAOIOICHUN C MOBBIIIEHHOW TOYHOCTHIO. YBEINYEHUE
TOYHOCTH JIOCTHTAeTCsl IyTEM IPHUMEHEHHUS METO/Ja ODHKE UYHWCIEHHOTO WHTEIPUPOBAaHUS YPAaBHEHWU
JBUKEHMSI. B TaHHOM METOi€ BO3MYLIIEHHOE IBUKEHUE NPECTABIIAETCS B BUAE CYyMMBI IIPOMEKYTOUHOTO
HEBO3MYIIIEHHOTO JBIKEHUS U HEOOJBIINX OTKJIOHEHUH OT Hero. Hama Mogudukanms MeToaa COCTOUT
B TOM, YTO CMEHA OCKYJISILIMM IPOUCXOAUT Ha KAKIOM Iare MHTerpuposaHus. IIpu 3Tom nmapamerpsl
HEBO3MYILIEHHOTO ABM)KEHUSI BBIYUCIIAIOTCS C YUYETBEPEHHOM TOYHOCTBIO € HCII0JIb30BAHUEM [TEPEMEHHBIX
tuna real*16 (32 necsatuuHbIX 3Haka). IlepBble BepcuM 3TOM HPOTrpaMMbl MMOKA3bIBAIOT 3HAYUTEIHHOE
MIOBBIIIEHUE TOYHOCTH BBIYMCICHUN 3(eMepH]l aCTEPOUI0B U KOMET.
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PROGRAM PACKAGE FOR COMETS ORBITS IMPROVEMENT
Yurij S. Bondarenko
Institute of applied astronomy of RAS
jurabo@yandex.ru

The program package for minor planet and comet orbits improvement allows to process the optical
and radar observations with increased accuracy. To reach such accuracy the method of Enke has been used.
In this method the perturbed motion is represented as the sum of nonperturbed part and the small deviations
from it. Osculation epoch is changed at each integration step. In so doing calculations of nonperturbed part
are fulfilled with the quadruple precision (32 decimal digits). The first version of this package demonstrates
the useful increase of accuracy when calculating asteroid and comet ephemerides.

OIIPEJIEJIEHUE NEPBOHAYAJIBHBIX OPBUT HEBECHBIX TEJI
B DIIOXY N3C-HABJIIOJIEHUN
briko O.I1.

I asnas acmponomuueckas oocepsamopus PAH
E-mail: oleg@OB3876.spb.edu

OnepaTuBHOCTb, IPOCTOTA U IOCTYMHOCTH cOBpeMeHHBIX [13C-HabmoneHuniit HeOeCHBIX TEJ MPU UX
BBICOKOM TOUHOCTH [TO3BOJISIIOT YCIELITHO TPUMEHSTh 17151 OIIPeIeNICHHsI TEPBOHAYAIbHBIX OPOUT aCTEPOUIOB,
KOMET, UCKYCCTBEHHBIX CITyTHUKOB 3eMJIU U ()parMEHTOB KOCMHUYECKOTO Mycopa TaK Ha3bIBaeMbI€ MPSIMbIE
METO/1bl, KOTOPBIE 32 TPH MOCIEIHUX AECATUIECTUS ObLIN pa3paboTaHbl U UcCIe0BaHbl B JICHUHIpaJICcKOM
yHuBepcurete 1 [1ynkoBckoii o6cepBaropun noj pykoBoactBoM A.A.Kucenesa 1 ero Koyjier. ITH METO/IbI,
a UMEHHO Kiaccuueckuil meros Jlaruiaca M OpUTHMHANBHBIM METOJ| MapaMeTpoB BUAMMOTO JBH)KEHUS
(merox I1B/]), cnepBa Ha matepuaiie Gpotorpapuueckux, a 3arem u [13C-nadmtonenuii HebecHbIX 00BEKTOB
JI0Ka3aJil CBOIO MPAKTUYHOCTh, COCTOATENBHOCTh U HAJISKHOCTh B PEIIEHMH OpOUTATIBbHBIX 3a/1a4, 1aBast
3JIEMEHTHI IEpPBOHAYAJIBHBIX OPOUT, BecbMa OJIM3Kue K peajbHbIM. Ceifuac MOKHO MPOBOINUTH BHIUMCIICHUS
KPYTOBBIX, MapabONMYeCcKUX WIM 3JUIMOTHYECKUX OpPOUT M OTOXAECTBICHHE HAOIIOJaeMbIX OOBEKTOB
HETMOCPEICTBEHHO Yy TEJEeCKONa, M0 MEpe HAKOIUJICHUs JTaHHBIX B MPOLIECCE BBIMOJIHEHUs HaOMoAeHui
WIN Cpa3y 10 UX OKOHYaHWU. Harn MHOTONETHUI ONBIT MPUMEHEHUS MPSMBIX METOZOB — U MPEXK/E BCETO
metona [1B/], s koToporo HeoOXOAMMO BBIYMCIUTE B 3a/laHHBIE MOMEHT BPEMEHH TOIOLICHTPUUYECKUE
KOOPMHATBI, YIJIOBBIE CKOPOCTb M YCKOPEHHUE, MO3MLMOHHBIM yrol U KpUBU3HY BUIMMON TPaceKTOPUHU
00beKTa — IO03BOJIIET PEKOMEH/0BAaTh WX JJIS MCHONb30BAaHMS Ha KaKJOW HAOIIOIaTelnbHON CTaHLUU
C LEJIBIO OTOX/IECTBICHUS HAOMIONAaeMbIX 00BEKTOB, KOHTPOJIS KaueCTBa HAOIIOCHUN U UX MPOIOJKEHUS
Ha OCHOBE COOCTBEHHBIX 3pemepul. IIporpammHbie cpencTBa, pealn3yromue IpsMble METObI, CO3JaHbI
B ['AO PAH JL.U.Aryaunsim u B.H.JIbBOBBIM ¢ KOJITIEramu.

INITIAL ORBIT DETERMINATION OF CELESTIAL BODIES IN THE CCD EPOCH
Bykov O.P.

Central Astronomical Observatory of RAS
E-mail: oleg@OB3876.spb.edu

Modern CCD celestial bodies positional observations give us a possibility to use so-called Direct
Methods of preliminary orbit determination as well known classical Laplacean method as original Apparent
Motion Parameters Method (AMP-method) developed by Dr. A.A.Kiselev and his colleagues in Pulkovo
Astronomical Observatory and successfully applied for solution of different problems of Celestial
Mechanics. If you can calculate the position, topocentric angular velocity and acceleration, positional angle
and curvature of visual trajectory of any celestial body with sufficient accuracy, the circular or parabolic
or elliptical preliminary elements of its orbit closed to real one may be obtained immediately after finishing
of observations and even in process of their carrying out. The Laplacean and AMP-orbits may be used for
celestial bodies identification, control of observations, ephemeris calculations an so on.

We would like to recommend these Direct Methods for practical using. The corresponding Software
were elaborated by Drs. L.Yagudin and V.L’vov with his colleagues in Pulkovo Observatory.
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IMHAKET “AMPLE FOR COMETS” — AJAIITALIUS TPOI'PAMMHOI'O TAKETA “AMPLE”
K PABOTE C KOMETHBIMHU OPBUTAMHU
Bunorpanosa T.A., 3a6otun A.C., XKene3nos H.b., KoueroBa O.M., Measenes 10./1.,
Hengeraesa I A., I1apuiickas E.1O., Ckpunuuuenko B.U., Yepnerenxo 10.A., [llop B.A.
HUnemumym npuxaaonot acmponomuu PAH
E-mail: shooreek@gmail.com

ITaker AMPLE For Comets, Bepcus 1.0, sBisgerca apantanueil nporpaMmMmHoro naketa AMPLE
(Adaptable Minor Planet Ephemerides), pazpaborannoro B MITA PAH. On npeanasHadeH i paboThbl
C KOMETHBIMU OpOUTaMU. B HacTosIIyI0 BepcHIO MakeTa BKIIOYEHBI 185 KOPOTKONEPHOIUUECKUX KOMET,
ANIEMEHTHI KOTOPBIX IpuBeAeHbl Ha 27 okrsa0ps 2007 I. ¢ yyeToM HEerpaBUTALMOHHBIX 3((PEKTOB B HX
nBwkeHuH. JlanHele 0 (oTomMeTpuueckux mapamerpax KomeT B3sTbl Ha caiite NASA (http://ssd.jpl.
nasa.gov). [lakeT MoxeT ObITh MCHONB30BAaH Ul PELICHUs psla 3a/]ad, CBA3aHHBIX C HCCIIEIOBAHUEM
KOPOTKONEPUOJMUECKUX KOMET, B TOM 4YHCJIE: MOJyYeHHE BBIOOPKH 3JIEMEHTOB OpPOUT KOMET W/WIIN HX
(oToMeTpHUYECKUX ApaMETPOB, YOBIETBOPSIOLINX HAJIOKEHHBIM OIpaHUUYCHHSIM; BEIYHCIIEHUE 3heMepu
B PA3JIMYHBIX KOOPJMHATHBIX CUCTEMAaX; CpaBHEHNE HAOIOIEHHBIX TOTIOIIEHTPUUYECKUX MTOJI0KEHUI KOMET
¢ BeluucieHHbIMU TonokeHUsIMU (O—C); uaeHTuuKanus KOMeT; IOCTPOSCHHE U BU3YyalIn3alus BUIUMON
TPAEKTOPUH JBM)KEHUS KOMEThl Ha 3a/JlaHHOM HMHTEpBaJieé BPEMEHH; MOCTPOCHHE MPOCTPAHCTBEHHOIO
n300pakeHHss OpOUTHI KOMETHI M BU3yajM3allus ee OpOMTaJbHOro ABMXKEeHUs. VmeeTcs BO3MOXKHOCTh
BBIYMCIICHUS MOJIOKEHUI koMeT Ha uHTepBaie 1800-2100 rr. yucieHHBIM MHTETPUPOBAHMEM C YUYETOM
BO3MYLICHUH OT 9-Tu OGonmbmmx miaHet, Llepepst, [lamnaner u BecTel umn mo0oi ux KOMOMHALMU U
HerpaBUTALMOHHBIX 3(dekToB. [TapameTpsl opOUTHI (31€MEHTHI MM KOOPIUHATHI M CKOPOCTH) 00BEKTA,
HE BKJIIOYEHHOTO B 06a3y JaHHBIX MAKETa, MOTYT ObITh BBEJACHBI JOMOIHUTENIBHO.

[Tpunoxenue AMPLE For Comets pa3paborano B ctannaprax Win32 B cpene MS Visual C++6.0,
B PaMKax 00BbEKTHO-OPUEHTHPOBAHHON TEXHOJIOTUU POSKTUPOBAHUS U IPOTPAMMUPOBAHHUSL.

PACKAGE “AMPLE FOR COMETS” - ADAPTATION OF SOFTWARE PACKAGE “AMPLE”
FOR WORKING WITH COMET ORBITS
Vinogradova T.A., Zabotin A.S., Zheleznov N.B., Kochetova O.M., Medvedev Yu.D.,
Netsvetaeva G.A., Parijskaya E.Yu., Skripnichenko V.I., Chernetenko Yu.A., Shor V.A.
Institute of applied astronomy RAS
E-mail: shooreek@gmail.com

AMPLE For Comets, version 1.0, is adaptation of developed in IAA of RAS software package
AMPLE (Adaptable Minor Planet Ephemerides), to deal with comet orbits. The data base includes 185 short-
periodic comets, their elements were calculated on 27 October 2007 taking into account nongravitational
forces. Photometric parameters for the comets were taken from the NASA site (http://ssd.jpl.nasa.gov).
AMPLE for comets is integrated package to deal with a number of problems concerning short-periodic
comets: obtaining selection of orbital elements and/or photometric parameters of comets in conformity
with imposed restrictions; ephemeris computations in various coordinate systems; comparison of observed
positions with computed ones (O—C); identification of comets; drawing the picture of apparent motion
of comets in the sky; visualization of orbital motion of comets. There is possibility to calculate positions
of comets at any moment within the time interval from 1800 till 2100 by numerical integration of the
perturbed motion taking into account perturbations from all major planets, Ceres, Pallas, Vesta, or from
any combination of them and nongravitational forces . One can work with package when a comet was
not included in the data base of the package. In such a case the orbital parameters of this body can be
introduced interactively.

AMPLE For Comets application was created under Win32 standard in the environment of MS
Visual C++6.0, under object-oriented technology.
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O EHKA TOYHOCTH H3C-HABJHOI[EHHI>1 ACTEPOUIOB, IPEJACTABJIEHHBIX
B BA3E JAHHBIX MEKJIYHAPOJHOI'O HEHTPA MAJIBIX IIJTAHET
brikos O.I1.!, JIeBoB B.H.!, M3maiinos 1.C.!, Kacrens I'.P.2
'TAO PAH, °*HIIA PAH
E-mail: oleg@OB3876.spb.edu

IIpencraBnensl pe3ynbrarhl oleHkH TouHOCcTH [I13C-HabmioneHWil acTepouaoB, BBINOJIHEHHBIX
¢ 1999 no 2006 rr nmpodeccuOHATbHBIMU U JTIOOUTENBCKUMH O00CEPBATOPHSIMU MHpA M XPaHSIIIUXCS
B 0ase naHHBIX MeXayHapoIHOIo LEHTpa MajlbIX IUIaHeT. B ocHOBe aHamM3a TOYHOCTH HAOIIOICHHHBIX
MOJIOKEHUH JIeXKUT uzes o nocrosHcTBe pazHocterd (O—C) B TeueHHe OIHOW MM HECKOJIBKUX ONM3KHX
HOYeH HaOMIOeHNI HyMEepOBaHHOW Majoi IUIaHeThl, OpOUTa KOTOPOU C IMOJHBIM Y4€TOM BO3MYIIECHUIH
HaMHOI'O TOYHEE OIIMOOK, CONMPOBOXKIAIOIIMX HAOMIONEHUs.  37eChb TO4YHas OpOMTa HyMEpOBaHHOMH
MaJIoil IUIaHEeTHI ABJSETCS CBOCOOPA3HBIM PENEepOM, OTHOCHUTEIBHOTO KOTOPOTO peaibHble HAaONIIOAEeHUs
MOTYT HMETh CIIydyaliHble WJIH CHUCTeMaTHYecKue KojeOaHHs B TeueHHE HaOMoIaTeIbHOH HOYH,
IIpUYEeM aHaIM3y MOJABEPralTcs He caMu BenuuuHbl pazHoctell (O—C), a ux aucnepcun. Hmes ceputo
HaOMIOZIEHUH HECKOIBbKUX HYMEPOBAaHHBIX ACTEPOMIOB, MOKHO BBIYMCIUTH CPEIHIOI0 OMIMOKY BEJTMYUH
(O—C) n momy4uTh CPEAHIOI0 OMIMOKY OTHOTO HAOMIONEHUH /Ui paccMaTpuBaeMoit oocepBaropuu. Takas
npoleaypa MOXKET B CpeTHEM IPU XOPOLIeH CTaTHCTUKE OXapaKTepPH30BaTh KayeCTBO PabOThI CUCTEMBbI
«reneckon + armocgepat+II3C-maTpuna+mMeTos acTpOMETPUIECKON peyKIIMN+3BE3IHbIA KaTauor.

3a BOCeMb JIET HAIIETO UCCIEIOBAHUS TOYHOCTH MUPOBBIX HAONIOAEHUI acTEpOMIOB MO €IUHOU
MeTO/IMKe ObLIIO MPOaHATU3UPOBAHO 0K0JI0 30 MUIITMOHOB MosioxkeHui 17t 6osnee yem 400 obcepBaTopwid,
Kak Mpo(eccroHaIbHbIX, TAK U JIIOOUTEIbCKUX. Pe3yabraTsl co00Ianuch HabII0aaTeNsIM 110 HIEKTPOHHOMN
noyre U npejcTasineHsl Ha HTepHeT-caiitax [lynkoBckoit oGcepBaropuu

(http://www.accuracy.puldb.ru http://www.neopage.nm.ru)

Exxeromuble naHHble A7 MpodecCHOHalIbHBIX 00CepBaTOpUi, B OCHOBHOM, COBNAIAIOT MpHU
HEM3MEHHOCTH yCIOBUI HaOM01eH U, 00pabOTKM 1 HAOII0aTebHBIX CPEICTB. PeryssipHo oTCIeKuBaiach
Takxke TouHocTh [I3C-HaOmioneHuit HauMHAIOIMX ACTPOHOMOB-JIOOMTENEH MHpa, KOTOpbIE MOTydalu
COOTBETCTBYIOIIME peKoMeHaauu. [lomydenHsle rognunble oueHku ToyHOCTH [13C-HabmroneHuii MoryT
HCIIOJIb30BaThCsl B KAUYECTBE BECOBBIX XapaKTEPUCTHK MPH YIyUILICHUH OPOUT.

ACCURACY ESTIMATION OF CCD ASTEROID OBSERVATIONS KEPT IN MPC DATABASE
Bykov O.P.!, I’vov V.N.!, Izmailov L.S. !, Kastel G.R.?
!Central Astronomical Observatory of RAS,
’Institute of Applied Astronomy of RAS
E-mail: oleg@OB3876.spb.edu

MPC Database was investigated for an accuracy estimation of modern CCD asteroid observations
carried out from 1999 up to 2006 yrs. About 30 millions separate positions of the Numbered and Unnumbered
Minor Planets were tested by means of calculations of (O—C) residuals to derive of “mean error of a single
observation” for more than 400 observatories with MPC codes by means of special Pulkovo method.
EPOS Software created at Pulkovo observatory was used for the processing. Results may be used as
the weight coefficients in a process of orbital improvement. They are presented in Internet on Pulkovo
websites

http://www.accuracy.puldb.ru http://www.neopage.nm.ru
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HOBBIA JATYMK U30BPAXKEHUSA — ®OTOJIUOJHAA KMOII MATPUIIA
'Mlyneman JILM., 'Tleryxos B.H. ?HMBamenxo I0.H.,
"Kopceyn ILII., ' bopucenko C.A., ' Epemenko, H.A., 2 Kupunenko, /1.
'TAO HAHY, > Anopywusckas acmponomuyeckas oocepsamopus, Kumomupcras oon.. Yxpauna,
E-mail: shulman@mao.kiev.ua, warranty@goloseevsky.com

JUIAMOHUTOPUHTaOJIMKHET O U AATTEHETO KOCMOCaHY > )KHBIKpYTHO(DOpMAaTHBIE TaTYNKU U300paKEeHHUS.
BonpIIMHCTBO TENECKONOB YMEPEHHOTO pa3Mepa, KOTOPhIE YaCTO MPUMEHSIOT JJIs MOHUTOPUHIA KOCMOCa
unoucka AC3 U Opyrux HHTEPECHBIX OOBEKTOB, CIIPOCKTHUPOBAHBI MOJ OoJblIne (OTOIIACTUHKU C
pasmepamu 10 30x40 cm. Kimaccuueckast pororpadus ynuia. JJoMUHUPYIOIIMM JaTYUKOM H300paKEHUS B
actpoHomuu ctanu [13C-mMatpuiibl. XopoIo u3BeCTHA TPYAHOCTH MPOU3BOACTBA KpymHO(opmaTHbIX [13C
TaK KaKk He00X0IMM KPEMHHBBIN BBICOOTHOPOTHBIN MOHOKPHUCTAIT. MOYKHO H3rOTOBUTH KOPOTKO(OKYCHBIHA
TEJIECKOTII ¢ 0OJILLITM MTOJIEM 3pEHUS, HO ACTPOMETPHYECKasi TOUHOCTh TAKOT'O HHCTPYMEHTa Oy /i€ HEBBICOKOH.
EcTb HeckonbKO TyTeH 000#TH ATy TipoOsemy. [lepBolii — mpuMeHeHne OOIBIIMX MOHOKPHUCTAUTHYECKUX
MOIOKEK. DTOT MyTh Hawbosee AoporocTosmuii. Bropol myTs — ucnonb3oBaHue TexHonoruu TITA
(TOHKOTUICHOYHBI aMOpP(HBINA MOTYNPOBOAHUK). TPETHl MyTh — WU3TOTOBUTH MO3AaWKy W3 OTIEIBHBIX
[13C-kpucrannoB. HekoTopsie ycTpoiicTBa 3TOr0 TUIIA ONMKUCAHBI B IUTEepaType. Tpedyercs crienuaibHas
TEXHOJNOTHs Juis oOecriedeHus (OTOMETPUYECKON M acTPOMETPUYECKOW TOYHOCTH IMPH HECKOIbKUX
[13C-marpumax.

[13C-marpunibl B 1udpoBoit ¢ororpaduu ceiyac BBITECHSIIOTCS HOBBIM THUIIOM JIaTYHUKOB
n3o0paxkenus. Bmecro [13C-maTpuir celiuac KOMMEpPUECKH TOCTYTHBI TU(PPOBBIE KaMephI ¢ HOTOTNOAHBIMA
Marpuniamu. dortoamogusie Matpuiel mpousBoasaTcs 1mo KMOII TexHonoruu, paspaboTaHHOW AJis
MHUKpOTpoIieccopoB. Tak Kak HET HEOOXOJUMOCTH B OJHOPOJHOM MOHOKPHUCTAJUIE IIeHa (OTOAUOAHBIX
MaTpHll HAMHOTO HUXeE, a MX IUIOIaas, HaMHOro Oosbire. [locie Toro, kak ObLT MPEOIOJIEH TIaBHBIN
Henoctatok KMOII-marpuit — auskuii gpakrop 3anonnenus, KMOII-matpuiier Hauanu BeitecHITh [13C u3
nudposoit hotorpadun.

OO6cyx/1al0Tcsl U CPAaBHUBAIOTCS CBOMCTBA NaTYMKOB M300paskeHHss 000uX TUMOB. ONUCHIBAIOTCS
NepBbIe pe3yabTaThl ucnbITaHuid 14-meramukcensHoit KMOII-kamepbl AHAPYIIUBCKOM 00CepBaTOPHUH.

NEW IMAGE SENSORS - THE PHODIOD CMOS ARRAYS
!'Shulman, L.M., 'Petukhov, V.M., ?Ivashchenko, Yu.M.,
"Korsun, P.P., ' Borisenko, S.A., ! Yeremenko, N.O., ?Kyrylenko, D.
' Main Astronomical Observatory of the NAS of Ukraine, > Andrushivka Astronomical Observatory
E-mail: shulman@mao.kiev.ua, warranty@goloseevsky.com

Monitoring of the near and far space needs large format image sensors. Most of the moderate
telescopes that are often used for the space monitoring and search for NEO and other interesting objects are
designed for large photographic plates with a size up to 30x40 cm. The classic photography has gone away.
CCD arrays became the dominated image sensors in astronomy. There is a well-known difficulty to produce
a large format CCD sensor because one needs a silicium monocrystall with extremely high uniformity. It is
possible to make a short focus telescope with greater field of view but the astrometric precision of such an
instrument should be rather low. There are several way to override this problem. First one is to use rather
large monocrysltall wafer. This way is the most expensive. The second way is to use TFA (Thin Film
Amorphous Semiconductor) technology. The third way is to make a mosaic from separate CCD chips.
Some devices of such type are described in publications. They demand special technology to ensure both
photomatric and astrometric precision having different CCDs.

A new type of image sensors is replacing CCDs in digital photography. Instead of CCD arrays digital
cameras with photodiod arrays are now available commercially. The photodiod arrays are producing by the
CMOS technology created for microprocessors. Since an uniform monocrystall is not necessary the price
of the CMOS arrays is much lower and their areas are much larger. After the main defect of CMOS arrays,
namely the low fillfactor, was eliminated CMOS array began to replace CCDs in digital photography. The
comparison of the properties of the image sensors of both type are under discussion. The first result of
testing of a 14 megapixel CMOS array camera of the Andrushivka observatory is described.
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N3YYEHUE OFBEKTOB COJIHEYHON CUCTEMBI C IOMOIIBIO TIPOT'PAMMHON
CUCTEMBI 2110C
brikoB O.I1., JleBsatkun A.B., JIeBoB B.H., Cmexauésa P.1., Cmupnos C.C., Lekmeiictep C. /.
TAO PAH

PaccmarpuBarotrcss paznuunbie acriektbl npuMmeHeHus [IC DIIOC ans usydeHuss 0OBEKTOB
ConHeYHO! CUCTEMBI:
- atheMepuIHas TOACPKKA HAOTIONEHUH,
- KOHTPOIIb PE3yNBTATOB HAOMIONEHUH U OIIEHKA MX TOYHOCTH,
- uaeHTUUKAIUS 0OBEKTOB B 3aJJaHHON 001acTH HeOAa B 3a/IaHHBII MOMEHT BPEMEHH,
- BH3yalM3alus BUIMMOTO ABM)KEHHS OOBEKTOB Ha HeOecHOU cdepe W uUX OpOUTAIBLHOTO JBUKCHUS
B IIPOCTPAHCTBE,
- BBIBIICHHE TIOTEHIIMAILHO OMNACHBIX M 3eMJIM W IUIaHET acTepOHMIOB M KOMET, BBIUMCIICHHE
00CTOSATENBCTB PEATHHBIX TECHBIX CONMKCHHU MEXIy HUMH,
- CTaTUCTHYECKHE UCCIIECIOBAHMSI, BBISIBICHHE HOBBIX TPYIII U CEMEMCTB acTEPOUIOB.

[Mporpammuas cucrema SIIOC MoxeT OBITh MOJNE3HOW Kak Al MPOQECCHOHATOB, TaK WM s
TmoOuTeNnel acTpOHOMUH, a TakKe st 00pa30BaTeNbHBIX U U3JATEIBCKUX IIeNeH.

THE CENTRAL ASTRONOMICAL OBSERVATORY AT PULKOVO
O.P. Bykov, A.V. Devyatkin, V.N. L’vov, R.I. Smekhacheva, S.S. Smirnov, S.D. Tsekmejster

The various aspects of the EPOS software use in the Solar system bodies research are described:
- ephemeris support of observations,
- control of observations and accuracy estimation,
- objects identification for the specified sky area and moment of time,
- visualization of the apparent motion of objects on the sky and their orbital motion,
- search for potentially hazardous objects for the Earth and planets, calculation of parameters of their close
approaches,
- statistical investigations, search for new asteroidal groups and families.
The EPOS software package may be useful for professionals and amateurs in astronomy and in
educational and publishing activity as well.

COBEHHOCTH ONTPEAEJEHUS KOOPIUHAT JIBU/KYIUIUXCS OFbEKTOB
OTHOCHUTEJIBHO 3BE3]]
Konomnes A.O.

QI'VII «HUH Iy, TAAL MT'Y

E-mail: aok@hotmail.ru

Omnpenenenre KOOPIMHAT JIBWXKYIIUXCS OOBEKTOB TpeOyeT 0co0oro pexkrMa HaOIIoIeHUN]:
00 CIEeXEeHUs 3a O0bEeKTOM, OO 3a omopHbIMH 3BE3mamu. [lokazaHo, 4TO HamOosiee BBITOJHBIM
SBISICTCS PEXKHUM  CIEKCHHS 3a O00bekToM. [IpemyiokeH airopuTM JIOKaJIM3alMd  BBITSHYTHIX
n300paxeHnil 3BE3] (TPEKOB) M ONTHMAJIbHBIM BBIOOpP MOJMHOKECTBA TPEKOB JJIsi HanOOjee TOYHOTO
OTIpe/IeTICHUs] MOJOKEHUNH OObEKTOB. JlOCTUTHYTa TOYHOCTH ONpeesieHus KoopauHar oObekToB 0,4,
YTO CcocTaBisieT 1/5 pa3mepa snemeHta uzoOpakeHus (rukcens). Bpems o0paOoOTKu OmHOTO Kaapa
MPAKTUIECCKH MPUOIIKEHO K BPEMEHH MOTyYeHHS Kaipa. DTO MTO3BOJIMIIO TIOJTHOCTHIO aBTOMAaTH3MPOBAThH
MpoIlecC TONYYCHUSI CEPUH KaJpOB M ONPENEICHUS KOOPIUHAT OOBEKTOB B PEATbHOM BpPEMEHH.
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DETERMINATION OF MOVING OBJECT POSITION RELATIVE TO STARS
Konoplev A.O.

IPIE; SAI MSU

E-mail: aok@hotmail.ru

Determination of moving object position demand special mode of observation: object tracking
or reference star tracking. It is shown that mode of object tracking is the most efficient. Algorithm of
long star track localization and optimal choice of track subset for precise determination of object
position are described. Accuracy of object position determination is 0.4” that is 1/5 of pixel size. The
time of one image processing is nearly equal to the time of getting the image. It allows the process
of getting image series and determination of object position to be fully automated in real-time.

MMPOBJIEMBI HIEPEOCHAILEHUSA
CYUIECTBYIOIIUX POCCUMCKHUX TEJECKOIIOB B TEJECKOIIbI OGHAPY KEHUSA
U CJIEXKEHUS 3A OITACHBIMU KOCMHUYECKUMU OFBEKTAMU
barpos A.B.
HHACAH

Poccuiickas acTpoHOMHUS IMEET B HACTOSAIIEE BPEMS BECbMa CKY/IHOE Ha0II0AaTeIbHOE 0OecTieYeHHE,
MIpUYEM HHCTPYMEHTOB, pa0OTAOIIKX I10 LI€JIEBOMY HAIIPABJIEHUIO IIOMCKA OMTACHBIX KOCMUYECKHUX OOBEKTOB
(OKO) Het coBceM. Mexy TeM B MHUPE CBBIIIE MOJIYTOPA JECITKOB CHEIHATBHBIX TEJIECKOTIOB 3aHSTHI
UCKITIOUNTENbHO Katanoruzanueit OKO, npuueM HUKHSS TpaHUIla pa3MepoB MOJUIEKAITUX 0OHAPYKEHUIO
Ten cHwkeHa ¢ 1 kv 10 150 M. Poccust He umeeT npakTuyeckoi BO3MOKHOCTH 3((EKTUBHO y4acTBOBAaTh
B JICHCTBYIOIIUX MEXAyHapoAHbIXx nporpammax noucka OKO. IIpeanaraercs aciMMETpUUHOE peLICHHE
HaOJIIOATENIBHBIX 3a7ad, OCHOBaHHOE Ha BO3MOKHOCTH oOHapyxkeHus OKO u ero mccriemoBaHuu Ha
PaCCTOSTHUM HECKOJIBKO MUJIJTMOHOB KM OT 3€MJIH (T.€. 32 HECKOJILKO CYTOK 10 UX BO3MOKHOTO CTOJIKHOBEHUS
¢ 3emselt). 3agada pa3OuBaeTcs Ha STalbl, KAXKABIA U3 KOTOPBIX TpeOyeT MPUMEHEHUs CIelUalbHbIX
CpEICTB HAOMIOCHHMSI: BHISIBJICHHE “ONacHBIX’ HAIIPaBIECHUH U ONpeieNIeHUE epUoia UX aKTUBHOCTH, 0030p
OIACHBIX y4acTKOB HeOa U onepaTuBHbIN aHan3 oOHapykeHHbIX OKO acTpoHOMHUYECKHMHU METOAAMH Ha
MpeIMET MOJyUYEHHUsI TOYHOTO MPOTHO3a JBMKEHUS U (PU3MUYECKUX XapaKTepUCTUK ATUX Tel. [lpuBoasrcs
aHaJIU3 BO3MOXKHOCTEH CylIecTBYIOMX B Poccuu TeeckonoB U MpeiioKeHUs 110 UX MEPE0CHALICHUIO JUIs
pelIeHNs KOHKPETHBIX ATAlHbIX 33]1au.

PROBLEMS OF EXISTING IN RUSSIA TELESCOPES TUNING FOR DETECTION
AND TRACKING OF SPACE DANGEROUS OBJECTS
Bagrov A.V.
INASAN

Russian astronomy has very few observational facilities for modern task of detection of Space
Dangerous Bodies (SDB), and no one of existing telescope has deal with the problem of detection SDB full
time. On the other hand there are above dozen of special instruments in the world that are busy exclusively
with observations for total detection and catalogue of SDB, which the low dimension being decreased now
from 1 km to 150 m. Russia has no possibility to take proper part in international observational programs
deal with decrease of asteroid-comet danger. An asymmetric approach to the problem based on possible
detection of SDB at distance of some billion miles away is proposed. The problem divides into steps that
can be supplied by special facilities. They are: detection of “dangerous” sky directions and periods of their
activity, survey of dangerous sky regions, and fast analysis of detected SDB’s by astronomical methods for
accurate measurements of their trajectories and physical properties. Analysis of existing in Russia telescopes
and proposals to their tuning for profit tasks are presented.
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KOMIIVIEKCHBIE UCCJIEJOBAHUSI BUTUMCKOI'O BOJINJIA
Antunun' B.C., Apcentbes” A.H., Cemenon® JI.B., fI3e**C.A.
"Hnemumye ceoxumuu CO PAH, *Acmponomuueckas oocepsamopus UI'Y,
S Unemumym conneuno-3emuoti usuxu CO PAH
E-mail: antipin@igc.ru, uustar@star.isu.ru

B Houb Ha 25 cenrsabpsa 2002 rona Ha ceBepe MpkyTckoit o0iactu Habmomancs spkuil 6onn,
COIPOBO’KIABIIUICS MOIIHBIMU CBETOBBIMU, aKY CTHUECKUMHU U 3JIEKTPOGOHHBIMU sIBIEHUSIMU. B iureparype
110 HAalIEMY NTPEAIOKEHUIO OH MOIY4YWI Ha3BaHue Butumckuil. CuitaMu HHCTUTYTOB MpKyTCKOro HayuyHOTro
nentpa CO PAH u Upkytckoro rocynusepcureta B 2002-2003 rr 6bUIM OpraHU30BaHbl TPU IKCIIEAULIUU
B paiioHnaaenus. [IpoeneH onpoc oueBUALIEB, COOpaHbI JaHHBIE IO 00BEKTUBHOM pErUCTPALIMH TPOSIBICHU I
6omnua, obcne10BaH pailoH BI0JIb TpacChl MaaeHus, onpeaeneHHoiicnyTaukamu CIIIA. BrinonHen ananus
YacTull, COOpaHHBIX BO BpeMs BTOpoi skcneanuu (anpesb 2003 1) B CHEroBbIX Mpo0Oax BOIU3U MPOEKLIUU
Tpacchl nosera. YacTuupl cofepkaT MUHEPAIbHbBIE aCCOLMALIMN, KOTOPbIE BCTPEYAOTCSI B METEOPUTHOM
BeliecTBe (Cynbhuanble u MeTauinueckue ¢aspl). OOGHapyKEHbI: MUKPOC(EPYJIIbl C TOPUCTOM CTPYKTYPOI,
CXOJIHBIE C TMOJOOHBIMM M3 CHETOBOTO MOKPOBAa AHTapKTHUIBl; 3€pHO, COJEpIKalllee MUPUT; YaCTHULIBI,
COJIeprKalIie OKHCIEHHOE U METAJNIMYECKOE XKEJE30, a TAKKE HUKEIHUCTOE JKEJIE30 C COACpKAHUEM Kak
IIEPBBIX MPOLEHTOB, TAK U JECATKOB IPOLIEHTOB HUKENA. YacTuIla HUKEIMCTOIO Kejle3a B acCOoLUaluy
C MHUKpoYacTULell KBapiia oOHapyskeHa B yriaepoaucToM (caxkuctoMm) marepuaine. CootHomenus Ni u Fe
COOTBETCTBYIOT XapaKTE€PHBIM JIJI1 METEOPUTHOTI'O BELIECTBA MUHEPAJIAM - TOHUTY U Kamacuty. OnpeneneH
panuant 6oama: mpsimoe Bocxoxaenue 22 yaca 18 munyTt, ckinonenue 10 rpagycos 02 MUHYTHI B CO3BE3AUU
Ileraca. Brmosnp Tpacchl mosiera HalAeHbl MHOYKECTBEHHBIE MOBPEXKACHMS Jieca IPEANOIOKUTEIBHO
BCJIEJICTBHE JCHCTBUS yAapHON BOJHBI. BBICOKAass MOLTHOCTh COMYTCTBYIOIIMX OOJUAY SIBICHHM CBs3aHA
MIPENOI0KUTEIBHO ¢ BEICOKOM CKOPOCTBIO BX0OJIa B aTMoc(epy.

COMPREHENSIVE STUDIES OF THE VITIM BOLIDE
V.S. Antipin', A.N.Arsentiev?, D.V.Semenov?, and S.A.Yazev?*?
!Institute of Geochemistry SB RAS, Astronomical Observatory of Irkutsk State University,
Institute of Solar-Terrestrial Physics SB RAS
E-mail: antipin@ige.ru, uustar@star.isu.ru

A bright bolide was sighted over the northeastern territory of the Irkutsk region in the night from
September 24 to 25, 2002, which was accompanied by dramatic luminous, acoustic and electrophonic
effects. Following our suggestion, it received the name Vitim bolide in the literature. A number of
research institutes of the Irkutsk Scientific Center SB RAS, and Irkutsk State University organized three
reconnaissance expeditions to the anticipated location of the bolide’s explosion to carry out a relevant
exploration. Eye-witnesses were polled, more exact data on the bolide’s effects were collected, and the
area along the falling route previously indicated by USA satellites was explored. An analysis was made of
the particles collected by the second expedition (April 2003) in the snow in the presumable area where the
bolide had fallen down. The particles contain mineral associations typical of meteorites (sulfide and metallic
phases). The researchers found microspherules with porous structure resembling those sampled from the
Antarctica’s snow cover; grains containing pyrite, particles containing oxidized iron, and metallic iron, as
well as nickel-containing iron containing from a few percent to several tens of percent of nickel. A particle
of nickel-containing iron in association with a microparticle of quartz was found in carbonaceous (soot)
material. The Ni/Fe ratios correspond to the minerals typical of meteorite material: tenite, and kamasite. The
bolide’s radiant was determined: right ascension 22 hours 18 minutes, and declination 10 degrees 02 minutes
in the Pegasus Constellation. Multiple damage to trees were found along the flight path, perhaps caused by
the shock wave. The high power of the phenomena accompanying the bolide seems to be associated with
its high entry velocity into the atmosphere.
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PE3VJIBTATHI HABJIIOAEHU METEOPHBIX COBBITHI TEJJEBU3UOHHOM
CUCTEMOM C MPOHUIAIOIIEN CHJIOM 9™ B 2006 TOJLY
barpos A.B. beckun I'M., buptokos A.B., bonrosa I'T., bonnaps C.®., Beiron B.I., Banos E.A.,
Kapnos C.B., Kapramosa A.Il., KatkoBa E.B., Jleonos B.A., Tepenten JI.A.

B 2006 romy B mepuon aBrycT-aeKkaOpb HECMOTpPsS Ha aHOMAJIbHO IUIOXHME IMOTOJHBIC YCIOBHUS
Ha kamepe GABOP nonydeHo cBbimie 25 ThICSY KaJpoB C METCOPHBIMH peructpauusmu. [IpoBenena
npeaBapuTenbHas o0paboTka 5368 KaapoB, MOMYUYEHHBIX B TEUEHHE aBrycTa 3a 15 HabiromaTenbHBIX
HOYeH, KoTopele cozxepkar 550 meTreopoB ¢ ApKocThio 10 9™ IlomyueHHBI MaTepuan MOXKHO CUHTATh
penpe3eHTaTuBHONW BBIOOPKOM MO MPUTOKY METEOPHOTO BEIIECTBA Ha CEBEpHOE Moylmiapue 3eMiu B
asrycrte 2006 1. [Ipu 06paboTKe U3MEPSUINCh KOOPAUHATHI TPEKOB METEOPHBIX COOBITHI Ha KaXXJI0M Kajape
U OTpeJieNaach MaKCUMallbHasl IPKOCTh KaXKA0ro Mereopa. [IpencraBiens! pacipeaesieHusi METEOpOB 110
MOTOKaM, MPUBEICHBI YUCIEHHOCTH METEOPOB B MOTOKAaX Ul KaXKAOrO0 3HAYCHMS SIPKOCTH, BBIYMCIICHBI
MH/IEKChl METEOPHON aKTUBHOCTU U JJaHA OLCHKAa MPUTOKA METEOPHOTO BEIIECTBA Ha 3eMIII0 B MEPUOJ
HaOTIOCHUH.

Pa6ora nogneprxana rpantamu POOU 06-02-08313-(opu) u 06-02-16365.

RESULTS OF METEOR OBSERVATIONS BY TV SYSTEM
WITH LIMITING MAGNITUDE 9" IN 2006.
Bagrov A.V., Beskin G.M., Biryukov A.V., Bolgova G.T., Bondar’ S.F., Vygon V.G., Ivanov E.A.,
Karpov C.V., Kartashova A.P., Katkova E.V., Leonov V.A., Terentev D.A.

In spite of bad observational conditions it was taken about 25000 frames with meteor registrations
during period august-december, 2006. Preliminary processing was done for 5368 frames presented 550
meteors with brightness up to 9™ that were taken during 15 observational nights in August 2006. This
material seems to be representative for input flux of meteors to the north hemisphere of the Earth in August
2006. The processing means measurement of co-ordinates of points of beginning and end of every meteor
trek in frames as well as peak brightness of meteor. The distributions of observed meteors by showers for
every brightness is presented. Indexes of Meteor Activity were calculated, and input flux of meteor matter
to the Earth was estimated.

The work was supplied by RFBR grants 06-02-08313-(o¢u) and 06-02-16365

KOMILIEKC «TEJECKOII LIEHCC- 1000» B CUMEN3CKOM OTIEJEHUHA KPAO U
NEPCHEKTUBBI EI'O PA3BBUTUS
Kprouxos' C.B., Huxonenko” 1.B.
'"MHACAH, *HUHU «KpAO».
E-mail: skruch@inasan.ru, niki@simeiz.ylt.crimea.com.

Teneckon Lleiicc-1000 padoraer B Cumense ¢ 1989roxa. 3a 310 Bpems corpyauukamu MTHACAH
1 KpAO 065110 poBeIeHO HECKOJIBKO €ro MojiepHHu3aluii. bbuia 3aMeHeHa OosbIas yacTh 3JIEKTPOHHOTO
obopynoBanusi. B HacTosiiiee BpeMs po10ibKatoTest paboThl O PaCIIMPEHUI0 BO3MOKHOCTEH Telaeckona
U YIIyUYIICHUIO YCIOBUH JUIsl HAOIIOICHUH.

A COMPLEX “TELESCOPE ZEISS-1000” IN SIMEIZ DEPARTMENT CRAO AND
PROSPECTS OF ITS DEVELOPMENT.

Kryuchkov' S.V., Nikolenko? I.V.
'INASAN, *SRI “CrAO”.
E-mail: skruch@inasan.ru, niki@simeiz.ylt.crimea.com.

The telescope Zeiss-1000 works in Simeiz with 1989. For this time employees INASAN and CrAO
had been lead some its modernizations. The most part of the electronic equipment has been replaced. Works
on expansion of opportunities of a telescope and improvement of conditions for supervision now proceed.

47



CEKLUAA:
KocmMuuyeckue muccun

O MUCCHUH PABBEIKHU ACTEPOUJIA ATTIOD®UC
[Tons B.I'., I.A., CumonoB A.B. , Cyxanos K.I'.
OI'VII HI1O um. C. A. Jlasoukuna,

E-mail: polvad@laspace.ru

XapakTepuCcTUKU acTeponsia Anoduc U 00CTOATENLCTBA €ro COMMKEHUH ¢ 3eMiell MOo3BOJAIOT,
K CYaCThlO, CPABHUTEJIBHO MaJIOMl IICHOW IPOBECTU PEIIEHUE LENOro KOMIUIEKCA YacTHBIX 3ajad,
BO3HUKAIOIIMX B ITPOOIeMe MPOTUBOACHCTBUS KOCMUYECKON yrpo3e.

OTH 3alaud 3aKIIOYalOTCs B OTPAOOTKE TEXHOJIOTMH T[oJIeTa K acTepoujaM Tuma AToHa
U MHccuil mocenieHus. Takue MUCCHM MO3BOJISIOT ONPEAETSATh OCHOBHBbIE (PU3MYECKHUE, CTPYKTYpHbBIE
Y KHHEMaTHYeCKHE XapaKTepPUCTUKH OTAaCHOTO KOHKPETHOTO HEOECHOTO TeNa, a TaKkXkKe CIIoCO0bI JOCTaBKU
Ha ero OBEPXHOCTh painoMasiKa, 00eCIIeYMBAOILEro ONpeiesieHe OpOUTHI M TPOTHO3UPOBAHUE JIBHXKEHUS
C BBICOKOH TOUHOCTBIO, PEBBILIAIONIEH BOBMOKHOCTH ONTUYECKUX CPEICTB HAOMI01eH . JIONOTHUTENBHO
MOSIBIISICTCSI BO3SMOXHOCTb OLIEHUTDH PeajibHbIE IPE/Iebl K3MEHEHUS TPACKTOPUH aCTePOH, 1a 0ECKOHTAKTHBIM
METOJIOM MaJIOTO HEPT€TUYECKOrO JUIUTEIBHOTO BO3/IEHCTBUS.

B noknazne paccmartpuBaercs 00JIMK KOCMHYECKOTO ammapara, pelIarollero 3Ty 3afauu. [laercs
KOHKPETHBIN BapuaHT HoJjeTa K acTeporty Anoduc ¢ NpuBsA3KOH K CYIIECTBYIOUIMM CPEICTBaM BBIBO/A.
[IpuBoauTcs npeioxkeHus 1o ocHauieHuo KA HayuHOH anmapaTypoil 1 KOHKPETHBIN IIJ1aH POBEACHHUS
muccuu B nepuof 2012-2014rr. Pesynbpratamu npeagaraeMoil MUCCHH OyayT SIBIATHCSA: HOBbIE HAyYHbIE
pe3ysbTaThl 110 MajbIM TenaM COJIHEYHON CHUCTEMBI, BOZMOKHOCTh 3HAYUTEIBHOTO MTOBBIIIEHUS TOYHOCTH
CJIEKEHUS 3a KOHKPETHBIM YIPOKAIOIIUM aCTEPOUJOM, HAJIEKHOE NMPOTHO3UPOBAHUE PEATbHON YIpO3BI
U IEMOHCTpaLsl BO3MOKHOCTEHN YBO/A aCTEPOUAA € OPAXKAIOIIEH TPACKTOPHH.

THE RECONNAISSANCE MISSION TO THE APOPHIS ASTEROID
Pol V.G., Simonov A.V., Sukhanov K.G.
The ‘S.A. Lavochkin Scientific & Industrial Association’ Khimki
E-mail: polvad@]laspace.ru

The Apophis asteroid carries a real hazard of hitting Earth on its approach in 2029.

Fortunately, the relatively small dimensions of the Apophis asteroid and the nature of its orbit allow
us an opportunity to take effective countermeasures and thereby develop the technology we need to counter
far bigger future hazards. This asteroid can and shall be used as a test facility that, at a comparatively low
cost, will help us find some practical solutions to the whole range of problems, on which depends the safety
of mankind.

In our Thesis we take a systemic approach to the asteroid hazard and outline a mission concept that
envisages the flying to and landing on the asteroids of the Aton type. The mission to Apophis in particular
includes the visit to this hazardous celestial body, the measurement of its main physical, structural and
kinematical parameters, and the deployment on its surface of a radio repeater, which would provide for
definition of its orbit with an accuracy much higher than that provided by the optic observations. This
knowledge would make possible a high-precision forecast of Aprophis’ movements. Finally, we would be
able to evaluate the real changes in its orbit under a sustained low-intensity energy influx.

A spacecraft, capable of performing all these tasks, has been designed and is presented in our
Thesis. We also outline the mission to the Apophis asteroid, relying on the existing payload carriers and
schedulled for 2012-2014. The prospective mission would collect a wealth of new scientific data on the
small bodies of the Solar System, give us the means of tracking those hazardous with much higher accuracy
than previously. The asteroid hazard forecast would thus become reliable. And, most importantly, this
mission would demonstrate the feasibility of nudging an incoming asteroid away from the collision course
with Earth.
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PABPABOTKA ITPUHIIUIIOB BEPCUPUKALIMN PAKETHO-KOCMHNYECKHUX
KOMILJIEKCOB 151 PEHIEHUS 3AJAY ACTEPOUTHO-KOMETHOM BE30OIACHOCTH
Hertsaps B.I., Bonkos B.A.

Tocyoapcmeennviii pakemuwiil yenmp “Kb um. akademuka B.I1. Makeesa”

E-mail: SRC@makeyev.ru

AnHanu3s 3a1a4, CBA3aHHBIX ¢ HEOOXOJMMOCTBIO 0OecIeueH s acCTepOUHO-KOMETHON 0€30MacHOCTH
MOKA3bIBAET, YTO 3a/1a4a MOXKET OBITh PEIIeHa MPU HEITPEMEHHOM YCIOBUU:

—  3a0;maroBpeMEeHHOT0 OOHAPYKEHUS U ONPEAETICHNUS XapaKTEPUCTHK OMTACHOTO KOCMHYECKOro 00bEeKTa
(OKO);

—  CBOEBpeMeHHOI u HanexHo#l noctaBku kK OKO o6e3BpexuBaromux (KOHTAaKTUPYIOIUX) YCTPOUCTB
(Momyneit);

—  pa3paboTKe KOCMMYECKUX allapaToB U PakeT-HOCUTENIEH ¢ XapaKTepUCTUKaMU, 00€CTIeUnBAIOIIMMHU
rapaHTUPOBAaHHOE YMEHbBIIEHUE JI0 JOMYCTUMBIX IPEAEIOB pHCKa B obecrneyeHHH Oe30MacHOCTH
(9KOJIOTMYHOCTH).

Pemnte 3TH 3a1aun ObUIO MPEUIOKEHO Ha Oa3e pa3pabOTKH M NMPHUMEHEHHs Ha CYIIECTBYIOLIUX
U MEPCIEKTUBHBIX PAKETHBIX KOMIUIEKCAX YHHBEpCAaJIbHOro KocMmuyeckoro ammapara (Kamnkan)
1 KOCMHUUECKOTO anmnapara-pa3seaunka (Kaucca).

ObecneuyeHne rapaHTUPOBAHHON 6€3011aCHOCTH TpeOyeT NPUMEHEHUS 1J151 3211y CKOB KOCMHYECKHUX
anmnapaTroB pPakeTHBIX KOMIUIEKCOB, paOOTAIOUIMX HA 3KOJOIMYECKH YUCTHIX KOMIIOHEHTaX TOIUIMBA
Y BO3MOXXHOCTH peajn3alyy MPU 3TOM HMIMPOKOTO AHarna3zoHa opOUT, KOPOTKOTO Mepuojia MOArOTOBKU
K 3aI1yCKY, 9KOJIOTHYECKYI0 0€30MacHOCTh. AHAIU3 3a/]a4 M0 00ecrneyeHn o 0e30MacHOCTH MO3BOJISET
B HAacTosillee BpeMsi ONpeneNuTh (BHIOpaTh) B KaueCTBE paKET-HOCUTENEH I MNpeIIokKEeHHBIX
kocMmuueckux anmnaparoB PH “Coro3-2” n1 APKK “Bo3aymnslil crapt”’, IpOU3BOIAILIMN CTapT PaKETHI
¢ 6bopra camonera AH-124.

DEVELOPMENT OF PRINCIPLES FOR VERSIFICATION OF SPACE
AND ROCKET COMPLEXES TO BE USED FOR MISSIONS OF MITIGATION
OF ASTEROIDS AND COMETS THREAT
Degtyar V.G., Volkov V.A.

State Rocket Centre “Academician V.P. Makeyev Design Bureau”

E-mail: SRC@makeyev.ru

Analysis of missions of mitigation of asteroids and comets threat shows that a mission can be

a success in case the following indispensable conditions are fulfilled:

—  early detection and characterization of a Dangerous Space Object (DSO);

—  in-time and reliable delivery of destroying (contacting) devices (modules);

—  development of spacecraft and launchers with minimum safety (ecological compatibility) risk.

Missions are proposed to be implemented with available and prospective complexes comprised
a universal spacecraft (Kaplan) and a spacecraft-explorer (Kaissa).

In order to guarantee the required safety, launchers of spacecraft should operate on eco-friendly
propellants and provide a wide range of orbits, high readiness to launch, high level of ecological safety.
From the safety point of view the Soyuz-2 LV and the Air Launch Space Transportation System launched
from the AN-124 aircraft can be qualified as potential launchers for the proposed spacecraft.
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KOMETBI IOCJIE MUCCHUM STARDUST U DEEP IMPACT U IEPEJ] MUCCHUEM PO3ETTA
Yypromos K.1. !, Hlyneman JI.M. 2
'"KHY um. T.IIllesuenko, klim.churyumov(@observ.univ.kiev.ua
240 HAHY, shulman@mao.kiev.ua

Kocmuueckuit anmapar (KA) Stardust 6eur 3amymien B depane 1999 r. I'maBHO# 1enbio ATOM
Muccun ObuUT0 uccaeaoBanune komeTsl Wild 2 u ee mbiieBoro okpyskenus. [locie rpaBUTalimOHHOTO MaHEBPA
B nosie 3emun (stHBaph 2001 1.), KA 6611 nepenanpaniien k komere Wild 2. On nponeTen MuUMo actepounia
Annefrank u 3atem (B ssuBape 2004 r.) moctur kometsl Wild 2. M300pakeHus siapa 3TOM KOMETHI ObLIH
nepeaansl Ha 3emutro. CrieruanbHas KarcyJsia ¢ 00pa3iaMu OKOJIOKOMETHOM MbUTA BO3BpATHIIACh HA 3EMITIO
B siuBape 2006 r. [IbumMHKK coOMpanuch B 00beMe a’poresns, Iie OHH TOPMO3WINCH 0€3 pa3pyIICHHs.
[IbUTMHKM OKa3aJuch MUKPOHHBIMU M CYOMHUKPOHHBIMH. MIX MUHEpaJOorH4ecKuil cOoCcTaB TUIHYEH IS
MHUHEPAJIOB, C(POPMUPOBAHHBIX MMyTEM BBICOKOTEMIIEPATypPHOTO MEPEIIaBa.

Muccus Deep Impact k komete Tempel 1 ctaproBana B nexadpe 2004 r. B HayuHbIe 3a1a41 MUCCUH
BXOJIMJIM: TIONACTh TSDKEIBIM MEIHBIM IMJIMHIPOM B PO KOMETHI; IPOHAOII0JaTh Kak 00pa3yeTcs mocie
CTOJIKHOBEHHS KpaTep; U3MEPUTh IIyOMHY M JUaMETp KpaTepa; UCCIEeN0oBaTh COCTAB BEIECTBAa BHYTPH
KpaTepa U B BBIOpOCE; ONpPENEIUTh W3MEHEHHWE B €CTECTBEHHOM TIa30NMpOJyKTUBHOCTH, BbI3BaHHBIC
CTOJIKHOBEHHEM. Y aap B snipo komeTsl Tempel 1 mpousomen 4 urosst 2005 T.

K coxanenuro, o6pa3oBaBiueecs: 1ocie yaapa MnbuieBoe 00J1aKo, HE MO3BOJIUIO YBUIETh KpaTep
U U3MEPUTH ero napaMerpsl. SpkocTh obaaka OBICTPO Majiaia U OHO UCUE3JIO 32 HECKOJIbKO MUHYT, KOTAa
AIpo cTano HemoctymHo s Habmonennit ¢ KA. Muccus Deep Impact mokasana, 4to sSiApO KOMETHI
COJIEP’KUT MHOTO MEJIKUX YaCTHII.

2-ro mapta 2004 r. CraproBana muccusi POSETTA k komere 67P/Uypromoa-I'epacumenko. Ha
ceoeM pnecsatunetHeM mytd PO3ETTA mponerutr mumo nByx acrepounoB: 2867 IllTeitHc B ceHTsIOpe
2008 1. u 21 Jlrorerus B utone 2010 r.. PO3ETTA Gyne nepsbim KA, BeIBeIcHHBIM Ha OpOUTY BOKpPYT
snpa koMeTbl. OH OyIeT cie0BaTh 32 KOMETOU B ee ABMKEHUHU BriayOb CotHeuHOoM cucTteMbl. CIyCcKaeMbIid
arnmapar, Ha3BaHHbIM Duja, COBEPIIUT MEPBYIO YNPABISEMYIO MOCaaKy Ha koMmeTHoe sapo. POSETTA
Ooynet nepBeiM KA a1is uccrnenoBanus Bonpoca, kak HarpeBanue CoiHIIeM ImpeoOpaszyeT 3aMOpOKEHHOE
KOMETHOE BemiecTBO. Bckope mociie mpubbiTust kK komete Uypromoa-I epacumeHko opOUTaIbHBIN anmapar
PO3ETTDBI oTnpaBUT aBTOMaTUYECKUI CITyCKAae€Mblid anmapar Jis BBIIOJHEHUS NEPBOrO KIPABISIEMOIO
MPUKOCHOBEHHS K KOMETHOMMY siapy. Anmapatypa cinyckaemoro annapata PO3ETTbBI nonyuut nepBbie
M300paKeHUsI MOBEPXHOCTU SApa U BBIMOJHUT TEpPBHIE aHAIM3bl PETUKTOBOro BeulecTBa CONHEUHOM
cuctemsbl. Berpeua KA PO3ETTA co cBoelt MuiieHsto oxuaaercs B 2014 r.

COMETS AFTER THE STARDUST AND DEEP IMPACT AND BEFORE THE ROSETTA
SPACE MISSIONS
K.I.Churyumov', L.M.Shulman?
'Kyiv National Shevchenko s University, klim.churyumov(@observ.univ.kiev.ua
*Main Astronomical Observatory of the National Academy of Sciences of Ukraine, shulman@mao.kiev.ua

The Stardust spacecraft has been launched on February 1999. The main goal of this mission was to
investigate the Comet Wild 2 and its dust environment. After the Earth gravity assist (Jan 2001) the space craft
was redirected to the Comet Wild 2. It passed by the asteroid Annefrank and then (Jan 2004) reached Comet
Wild 2. The images of the nucleus of this comet were transferred to the Earth. The special capsule with samples
of near-cometary dust was returned to the Earth on Jan 2006. The dust grains were collected in the volume of
aerogel where they were decelerated without being destroyed. The dust particles were of micron and submicron
sizes. Their mineralogical composition was typical for those formed by high temperature melting.

The Deep Impact mission to the Comet Tempel 1 was started on Dec 2004. The science objectives
for the mission are: to shoot a weightful copper cylinder onto the nucleus of the comet; to observe how the
crater forms after the impact; to measure the crater’s depth and diameter; to measure the composition of the
interior of the crater and its ejecta; to determine the changes in natural outgassing produced by the impact.
The Tempel 1 nucleus was impacted on Jul 4, 2005.

Unfortunately, the dust cloud formed after the impact did not permit to see the crater and to measure
its parameters. The brightness of the cloud decreased rapidly and the cloud disappeared in several minutes
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when the nucleus became unavailable for observation from the space craft. The Deep Impact mission
showed that the nucleus has abundant small dust particles.

On March 2, 2004 the ROSETTA space mission started to comet 67P/Churyumov-Gerasimenko.
On its 10 year journey Rosetta will fly by two asteroids: 2867 Steins in Sept. 2008 and 21 Lutethia in
July 2010. Then Rosetta will be the first spacecraft to orbit around comet’s nucleus. It will follow the
comet in its movement inward the Solar System. A lander, named Philae, will be deployed to make the
first controlled landing on a cometary nucleus. Rosetta will be the first spacecraft to examine from close
proximity how heating by the Sun transforms the frozen cometary matter. Shortly after its arrival at Comet
67P/Churyumov-Gerasimenko, the Rosetta orbiter will despatch a robotic lander for the first controlled
touchdown the cometary nucleus. The Rosetta lander’s instruments will obtain the first images of the
nuclear surface and make the first in situ analyses of the relict matter of the Solar system. The encounter of
the ROSETTA spacecraft with its target is expected on 2014.

OBb UCITOJIB3OBAHNUU OPBUT UCKYCCTBEHHOI'O CITYTHUKA MAPCA
IJIAA JOCTUXKXEHUSA ACTEPOUOB ITTABHOI'O IMOSACA
CumonoB A.B., Cyxanos K.I.
Hayuno-npouzsoocmeennoe ooveounenue um. C.A. Jlasouxuna
E-mail: alex.simonov@laspace.ru

B pabote paccmarpuBaercsa cxema nosi€éra K acrepousam [7aBHOro mnosica ¢ npeaBapuUTEIbHbIM
BBIXO/IOM Ha OpOUTY UCKycCcTBeHHOTO cryTHuka Mapca (MCM).

B ynpoménHoii mocraHoBKe, OKa3bIBAIOTCSI BO3MOXXHOCTH SHEPTETUUECKOTO BBIMTPHIIIA MOJIETOB
K TakuM actepousam uepes opouty MCM no cpaBHEHUIO C MPSAMBIMU MepenéTaMmu 3emils — acTepOU L JUIs
CONMMKEHHUS C acTEPOUIOM, TO €CTh ypaBHUBaHUA ckopocTeil KA u actepounaa 1uist 3aa4 IUCTaHIMOHHBIX
UCCIIEIOBAaHUN W/WJIM MTOCAJKU Ha MaJIO€ TEJIO.

[IpuBoAsATCS 3aBUCUMOCTH HHEPreTHMUECKHX 3aTpaT OT TIeJIMOLEHTPUUYECKUX PACCTOSIHUM [0
actepouia u napamerpos opout MCM.

CraBurcs o0111as 3a/1a4a cuHTe3a TpaekTopuil 3emist — opouta MCM —actepons ¢ yuérom 1eicTBuUs
BO3MYIIAIOMIUX (haKTOPOB.

ABOUT USE THE ARTIFICIAL SATELLITE MARS ORBITS
FOR ACHIEVEMENT MAIN BELT ASTEROIDS
Simonov A. V., Sukhanov K. G.
Lavochkine association, Khimki

The scheme of flight to asteroids of the Main belt with a preliminary output into an orbit of the
artificial satellite of Mars (ASM) is considered.

In the simplified statement, opportunities of a power prize of flights to such asteroids through orbit
ASM in comparison with direct flights from the Earth - to asteroid for rapproachement with an asteroid is
discussed. That means to solve a problem of equalizings of spacecraft speeds and an asteroid remote. In this
case it will be possible to make the remote researches and-or landing to a small body.

Dependences of power expenses on heliocentric distances up to an asteroid and parameters of orbits
ASM are discussed.

The general problem of synthesis of trajectories the Earth - orbit ASM - an asteroid is considered
taking into consideration the perturbation factors.
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CEKIIUA:
JIluHaMHuKa MaJIbIX TeJl

KOMETbBI U METEOPOUIHBIE KOMIIVIEKCBI.
Kynukosa H.B.
Ob6nunckuu T'ocyoapemeennviii Texnuueckuti Yuuseepcumem (MATJ),
E-mail Kulikova@iate.obninsk.ru

B YCJIOBUAX HCBO3MOXHOCTHU NPOBCACHUSA HATYPHOI'O 3KCIICPUMCEHTA UJIK €TI0 HOPOrOCTOMMOCTH
NCPCIICKTUBHBIM ~ HAIIPABJICHUEM HUCCIICIOBAaHUN SBISETCS CO3JaHHUE KOMITBFOTCPHBIX TGXHOHOFHﬁ,
MNOCTPOCHHBIX 110 TMPUHOUILY MOAYJIBHOCTH, HYTO IMO3BOJIACT OCHOBATCJIBHO PACIIUPUTL AOUAIIA30H
MNPUMCHACMBIX MATECMATUYCCKUX Moaeiaen ACBUHTCTpAllMH, aAJTOPHUTMOB 3BOJJIOHUOHHOTO PA3BUTHA
BO3HHUKAOMIUX MCTCOPOUAHBIX KOMIIJICKCOB, OLICHUTH KAYCCTBCHHBIC U KOJIMUCCTBCHHBIC XaPAaKTCPHUCTHUKU
p33pa6aTBIBaeMLIX Ha6J'IIOZ[aTeJ'I$IMI/I KPpUTCPUCB H,[[eHTH(bHKaI.[HH OTACJIIBHBIX MCETCOPOB KaK 3JICMCHTOB
KOHKPCTHBIX IMOTOKOB W IIP. B noxnane MMPEACTAaBJICHBI HauOoee HHTCPCCHBIC C TOYKU 3PCHHA aBTOpa
PE3YJIbTAThI, IMOJIYYCHHBIC C HCIIOJIB30BAHHEM pa3pa60TaHH017I paHee KOMHBIOTepHOI\/'I TCXHOJOTUU IJIA
HCCIICAO0BAHUS HACCIICHHOCTH KOCMHUYCCKOI'O IPOCTPAHCTBA ITIPOAYKTAMU AC3UHTCTPALIUN MAJIbIX HEOCCHBIX
TCJI CCTCCTBCHHOT'O IIPOUCXOKICHUA.

COMETS AND METEOROID COMPLEXES
Kulikova N.V.
Obninsk State Technical University Of Nuclear Power Engineering (IATE),
E-mail Kulikova@iate.obninsk.ru

In case of impossibility to perform a field experiment or its high cost the development of computer
technologies created by the modulus principle is considered to be the most promising trend. It allows to
expand the range of applied mathematical models of disintegration, algorithms of the evolution development
of appearing meteoroid complexes, to assess the quantitative and qualitative characteristics of developed
identification cretiria for some meteors as elements of concrete fluxes and so on. The paper presents most
interesting results obtained with the help of a computer technology developed to study space population
with disintegration products of small natural celestial bodies.

NCTOYHUKHA OKOJIO3EMHbBIX KOMET
Emenbsanenxo B.B.
FOoicno-Ypanvckuii 2ocyoapcmeennuiil ynugepcumem
E-mail: vvemel@susu.ac.ru

JlatoTcst OLIeHKM BKJIa/a Pa3JInYHBIX NCTOYHUKOB B MOMYJISIIIMIO OKOJIO3EMHBIX KOMET. Pe3ynbrarsl
OCHOBaHbI Ha MOJIEJIY BHEIIHEHN yacTH COJTHEUHOM CUCTEMBI, yUNTBIBAIOILEH JEHCTBUE IUTAHETHBIX, 3BE3AHBIX
U TaJaKTHYECKHX BO3MYILEHUN B TeueHue 4.5 mwumapioB JeT. [lapameTpbl Moaenu cOOTBETCTBYIOT
OCHOBHBIM JIMHAMMYECKUM XapaKTepUCTHKAM PpA3JIMUYHBIX HAOIIOJaeMbIX KJIaCCOB KOMETHBIX Tel
(TpaHCHENTYHHBIE OOBEKTHI, KEHTABPbI, KOPOTKOIIEPUOIUYECKHE U JIOITONEPHOINIECKIE KOMETHI).

[lokazano, uto ~ 5-10'" komer ¢ H ;<10.9 B o6naxe Oopra (Gonbmas nomyock a >10° a.e.) ABsroTCA
MCTOYHUKOM HaOJI0/IaeMOro MOTOKa MOYTH napadoandeckux komeT. O0beKThI u3 ob1aaka OopTa 1aroT TaKkkKe
3HAYUTEIIbHBIN BKJIa/ B IOMYJSILMIO KOMET cemeiicTBa FOnuTepa. OHM JOCTUTalOT KOPOTKOIIEPUOJUYECKUX
OpOUT IyTeM IOCTENEHHOro Imepexoqa U3 BHemHed yacTh CONHEYHOM CHCTEMBl B OKOJIO3€MHOE
MIPOCTPAHCTBO, TP 3TOM IMHAMHYECKAs SBOJIIOLMS BKITIOUAET HTAIl UX IPEeObIBAaHUS HAa OpOUTE KEHTABPOB.
[Toxoxxuii MeXaHU3M JNEWCTBYET M Ul 3aXBaTa KOMET TaJUIEeBCKOTO THIIA, B JONOJHEHHE K XOpOIIO
U3BECTHOMY ITporeccy Au(pdy3un OONBIINX MOIYyOCei MPU MaJbIX EPUTSTUHHBIX PACCTOSHUSIX.

Ora paboTta Obl1a nojepkana rpantom POOU 06-02-16512.
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SOURCES OF NEAR-EARTH COMETS
Emel’yanenko V.V.
South Ural State University
E-mail: vvemel@susu.ac.ru

Estimates of the contribution of different sources to near-Earth comets are given. The results are
based on a model of the outer Solar system accounting for planetary, stellar and Galactic perturbations for
4.5 Gyr. Parameters of this model are consistent with basic dynamical characteristics of various observed
classes of cometary bodies (trans-Neptunian objects, Centaurs, short-period and long-period comets).

This study shows that ~ 5-10"" comets with /,, <10.9 in the Oort cloud (semimajor axes a >10° AU)
are a source of the observed near-parabolic flux. Objects from the Oort cloud provide also a substantial
contribution to the Jupiter-family comet population. They reach short-period orbits by means of a gradual
transfer from the outer Solar system to near-Earth space, the dynamical evolution including a Centaur
stage. A similar mechanism operates, in addition to the well-known diffusion process at small perihelion
distances, for the production of Halley-type comets captured from the Oort cloud.

This work was supported by RFBR Grant 06-02-16512.

ACTEPOU/bI U KOMETbBI U3 OBJIAKA OOPTA HA OPBUTAX NJIJIEEBCKOI'O THUITA
buprokos! E.E., Mazeesa® O.A.
woypry
E-mail: caesare(@susu.ac.ru

B pabore uccnenyercs Bkian odnaka Oopra B KOMETHO-METECOPOUIHBIN KOMITJIEKC B OKOJIO3EMHOM
mpocTpaHcTBe. MoJenupoBaHue MOKa3bIBACT, YTO B pe3yibTare 3axBara u3 obmaka Oopra Ha opOUTax
rajyieeBckoro tumna ¢ q < 1 a. e. gomwkHo cymecrBosarh ~ 1000 xomer ¢ H,j < 7, ecnu moTok moyru
napabonndeckux komet u3 obmaka Oopra B obmactu q < 1 a. e. 0,2 KOMEeThI B TO/I. JTa OLIEHKA B COTHU pa3
OO0JIbIIIE YeM YHCIIO M3BECTHBIX KOMET TaJICeBCKOTO THMA. ECiM MpeArnonoxuTh, 4TO OYTH BCE KOMETHI
yracaroT U TakKUM OOpa3oM CTAHOBSTCS AaCTEPOMUIAMH, TO ITO TaK K€ MPOTUBOPEUUT HAOIIONCHHSIM,
MIOCKOJIbKY OOHApy>KEH TOJIBKO OJIMH aCTEPOH/] Ha TajuieeBCKOl opouTte (namokmonn) ¢ q < 1 a. e. C nenbio
OOBSCHEHHS YKcia OOHAPYKEHHBIX KOMET TaJIJICeBCKOTO THIA M JTAMOKJIIOUIOB, & TaKXKe paclpeeeHus
uX opOUT B JaHHON paboTe ObUTM BBEICHBI BEPOSTHOCTH YracaHUs KOMET M Pa3pyLICHUs acTEpPOUIOB
(yracmmx KoMeT) Kak (yHKIMHM MX BO3pacTa M MEpUTEIMHHOro pacctostHus opOut. Ilomydeno, uro Ha
opbuTax rajuieeBckoro tumna ¢ q < 1 a. e. aBmxercsa ~25 komet, ~14 acteponnioB u ~ 980 pazpyiieHHBIX
anep komet. [Ipu 3TOM BKJIa[ pa3pylICHHBIX KOMETHBIX SIIEp B CIIOPAAMYECKUIl METEOPHBIN (OH MeHee
10%. OnacHOCTH CTOJIKHOBEHUS aCTEPOUIOB Ha TraJUIEEBCKUX OpOuTax ¢ 3emieii He BBIIIe, YeM CO CTOPOHBI
KOMET TaJuieeBcKoro tuma. Pabora momnepxkana rpantom PODU 06-02-16512

ASTEROIDS AND COMETS FROM OORT CLOUD ON HALLEY-TYPE ORBITS
buprokos' E.E., Maseesa? O.A.
OYpI'Y

The contribution to the cometary-meteor complex in near-Earth space from the Oort cloud is
investigated. The predicted steady-state number of Halley-type comets (HTC) arising from the observed
near-parabolic cometary flux with perihelion distances q < 1 AU and absolute magnitude brighter than
H, =7 is ~ 1000, assuming that the near-parabolic flux of comets in the range q <1 is 0,2 AU yr'. This
estimate is many times more than the number of known HTCs. If assume, that almost active comets is
faded in brightness and become asteroids, then this not consistent with observations because only one
asteroid (Damocloid) on Halley-type orbit with q < 1 AU was observed. In order to explain the number
of observed HTCs and distribution of their orbits, in this investigation the probability of cometary fading
and probabilities of total disrupt of faded comets as function of perihelion distances and number revolution
of comets was introduce. We conclude that the steady-state number of objects on Halley-type orbits with
q <1 AU is: ~ 25 comets, ~ 14 asteroids, and ~ 980 disintegrated cometary nuclei. At that, to sporadic
meteor background the contribution of disrupted Halley-type comets is less than 10%. The impact hazard
of Halley-type asteroids is simply equal to the impact hazard of Halley-type comets.

This work is supported by RFBR-Grant 06-02-16512
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HEBECHOMEXAHHNYECKASA AHAJIMTUYECKASA MOJEJb ITIEPEXO/JIA
TEJI C IEPUD®EPUU BO BHYTPEHHUE YACTHU COJJHEYHOM CUCTEMBI
M IMPOT'HO3 MOSABJIEHUMN HEOTKPBITHIX OITACHBIX TEJI
[Tepos' H.W., lllunosa' K.I'.

ATy
E-mail: perov@yspu.yar.ru

B pabore [1] wucaennvimu wmetomamu Ha wuHTepBaie 4.5 -10° jmer wuccrmemyeTcs mporece
MEJUICHHON MHTpalf KOMET - TEepexo]l MOJACIbHBIX KOMET M3 KBa3UMapaOOIU4eCcKOro MoToKa oOyiaka
OpTta Ha KOPOTKOMEPUOIUYECKHE C YUYETOM BO3MYIIEHHUI OT muaHeT U ['amaktuku. B 3To# xe pabote
[1] BbLOENEH KJ1acc OOBEKTOB — «JIaMOKJIOUIOB» - C MEPUTETUHHBIMU PACCTOSIHUSIMH MEHBIIE 5 a.e.,
KOTOpBhIE TEPECeKaroT OpPOUTHI IIAHET-THTAaHTOB. Y CTAHOBJICHO, 4TO 25% JaMOKIOHIIOB IBUKETCS
nmo oOpatHbIM opOutam. B pabore [2] mccnemyeTcss mpolecc ObICTPON MHTpallMd KOMET - B paMKax
MapHON MPOCTPAHCTBEHHOW 3amauu AByX Ten: CoiHIle—KOMeTa U IUIaHETa—KOMETa, pPacCMaTpHUBACTCS
MPOLIECC Tepexoja KOMETHI C MEePBOHAYAIBHON TeIHOLEHTPUYECKON mapaboiuyeckoil  opOUTHI Ha
TeJIMOIEHTPUIECKYIO JUTUNITHIECKYIO (MapaboInYecKyr0 — C HHBIMU MapaMeTpaMu, TUMEPOOIUYECKYIO)
TpaekTopuio. HaocHoBe [2] HUXKe B anaiumuueckom BUJE MPEACTABICHBI 3HAYCHHSI TTAPaMETPOB OPOUTHI
KOMETBI TIOCTIe €€ BhIXoAa U3 cdepbl IeHCTBUS IIAHETHl M 3aXBaTa TPAaBUTAIMOHHBIM mosneM CoJHIIa;
OOBSICHEHO MPOUCXOXKACHUE HW3BECTHBIX CEMEHCTB KOPOTKOMEPUOJUYECKUX KOMET; CIIPOTHO3HPOBAHO
CYILIECTBOBaHUE HEKATAIOTM3UPOBAHHBIX KOPOTKO- M JOJATONEPUOANUECKUX KOMET U METEOPHBIX TOTOKOB;
JIOKaITH30BaHbI POCTPAHCTBEHHO-BPEMEMEHHBIE 00IACTH MOUCKA HOBBIX KOMET U METEOPHBIX MOTOKOB
B Conneunoii cucteme (Tabnuna).

Ta6auna. Onoxu (2007 o) MOSBICHHA, F€OLIEHTPHUECKUE SKITUNTHUECKHUE TONTOTHI (A) (mmmpoTtsl f=0°)
pPaAMaHTOB TUMOTETUYECKUX METCOPHBIX TOTOKOB M THIMOTETHYECKHX OMACHBIX THIEPOOTNIECKIX KOMET.
OTU Tena UCHBITanu TecHble cOmmkenus ¢ KOmurepom u CaTypHOM B MEPHUTeNHsX HX MEPBOHAYATIBHO
napaboianyeckux opout. i=180°.

IOnurep A CarypH A
MECSIY/ IeHb/TO rpagycChl MECSIY/ IeHb/Toq TrpagyChl
01 12 07 225.59 177.20 01 29 07 |272.67 164.55
11 01 07 153.02 104.02 08 02 07 93.96 34493
12 24 07 206.10 157.71

JIureparypa

1. buprokoB E.E. 3axBaT komer u3 obiaka OpTa Ha OpOUTHI raJUIEEBCKOTO THIA U OpPOUTHI ceMelcTBa
OmnuTepa / Actponomuueckuit BectHuk. 2007. T. 41. Ne 3. C. 232 — 240.

2. IlepoB H.M1. Mopenb NpoucxoxIeHHUs IJIAaHETAPHBIX KOMETHBIX CEMEHCTB // ACTpPOHOMHYECKUI
BecTHUK. 2005. T. 39. Ne 3. C. 281- 287.

A CELESTIAL MECHANICAL ANALYTICAL MODEL OF TRANSITION OF
BODIES FROM PERIPHERY INTO INTERNAL REGION OF THE SOLAR SYSTEM
AND FORECASTING OF APPEARANCE OF UNDISCOVERED HAZARDOUS BODIES
N.I. Perov, K.G. Shilova
State Pedagogical University. Yaroslavl.

E-mail: perov@yspu.yar.ru

A model of origin of short periodical comets and forecasting of appearances of undiscovered yet
minor celestial bodies, moving along hyperbolic orbits as well hazardous for the Earth’ civilization but
unobservable comets, based on the hypothesis of interaction of these bodies and major planets of the Solar
system is presented below. The geocentrical ecliptical coordinates (A, ) of corresponding meteor’s streams
radiants (comets) and epochs of theirs appearance are determined.
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®PAKTAJBHBIA AHAJIN3 PASMBITON TUHAMUKHU MAJIBIX TEJI KOCMHYECKOI'O
MPOCTPAHCTBA B YCJOBUSAX UH®OPMAIIMOHHON HEONPEJAEJEHHOCTHA
(TEOPUs, TEXHOJIOI'MH, PE3YJIBTATBI)
Mpies A.B.
ObHuHCKUlL 20CY0apcmeeH bl MeXHUYECKULl YHUBEPCUmem amomHoU dHepeemuKu

B pabote u3nararorcsi OCHOBHBIE MOJIOKEHUS U MPUHIUIBI KaK MOCTPOCHHUS TEOPUHU PAa3MbI-TOU
JMHAMUKU MaJbIX T€Jl B KOCMHYECKOM MPOCTPAHCTBE B YCIOBHUSIX WH(OPMALIMOHHON HEONPEIEIEHHOCTH,
TaK U METOJOJIOTHs TEXHOJIOTUI MMHUTAIMOHHOTO MOAEIUPOBAHUS IBOJIONMU U (HPAKTAIBLHOIO aHAIU3a
o0pa3zoB nuHamuku. Popmanuzaiysi MoAeae AWMHAMHUKU B pacCMaTpUBAEMON TEOPHH OCYIIECTBIISETCS
HA OCHOBE CXEM JUCKPETHOM alNpOKCUMAlMK YPaBHEHMH JTUHAMHUKU. DBOJIIOLIMOHHBIA ONEPAaTOp TaKUX
MoJieneil onpeaenseTcs Kak CHHTE3 AByX oleparopos: 1) oneparopa B3auMOAECHCTBUS CUMBOJIBHBIX IIETIOYEK
Ha MEPCHEKTUBHBIX CETKaX ¢ MH(POPMALMOHHOW cpenoif; 2) omeparopa MPOSKTHPOBAHUS JHOOBIX TOUYEK
MIPOEKTUBHOM TJIOCKOCTH B y3J1bI 0230BBIX KOOPJIMHATHBIX IEPCIEKTUBHBIX CeTOK. OCHOBA TEXHOJIOTUH
MMHUTALMOHHOTO MOJICTUPOBAHUS TaKUX 3a7ad Ha Pa3MBITBIX MOJMHOXKECTBAX - METOJ BUPTYyaJbHOMN
NEePCHEKTUBBI. AMMapar aHajau3a pa3MbITOW JMHAMUKU PEaJu30BaH Ha OCHOBE METONOJOTHH 0Opa3HOro
OIUCAHMsI TUHAMUYECKOHN 3BOJIFOLIMU HA TOTIOJOTUSAX Pa3MBITHIX KBAHTOBBIX JUCKPETHBIX TOAMHOXECTB U
BBISIBIICHHS TEHETHYECKOT0 KoJ1a 00paza. B pamkax Takoi Moziesi TMHAMMKA MaJIbIX TEJI pacCMaTPUBACTCSI KaK
JMCKpEeTHAasl BOJHOBAs JMHAMUYECKasl CHCTEMa Ha KBAHTOBBIX JUCKPETHBIX MpocTpaHcTBaX. DpakTanbHbIi
aHanu3 00pa30B MMHUTALMOHHOTO MOJEIMPOBAHUS PAa3MbITON JUHAMUKU PEAbHBIX KOMET B YCJIOBHSX
alpUOPHOM HEOIPENEICHHOCTH IO3BOJINI BBISIBUTH CIIECAYIOIINE paHEE HEU3BECTHBIE 3aKOHOMEPHOCTH
JMHAMUY€eCKOM 3BOTIOLMH. Bo-nIepBbIX, OHU MPOSBIIAIOT Pa3MBITYIO (PpaKTabHYIO IMHAMHKY JIBYX THUIIOB -
nepkoaupymomero ¢pakrana U QpakranbHOro arperara. Bo-Bropbix, MexaHU3MoM (a30BOro nepexona
OT peryJIsipHOW K pa3MbITOM AMHAMUKE SIBIISETCS KOJUIAIC HEONpEAEIeHHOCTENH. B-TpeThux, Kpurepuem
UACHTU(DUKAIIMYA MOAETH U TEXHOJOTUH MOJEIMPOBAHUS C PeabHON HAOMI0NaeMON CHCTEMOM SIBIISETCS
TeHeTHYECKUH KoJl 00pa3a AMHAMUKHY.

FRACTAL ANALYSIS OF FUZZY DYNAMICS OF SMALL BODIES SPACE IN CONDITIONS
UNDER INFORMATION UNCERTAINTY (THE THEORY, TECHNOLOGIES, RESULTS)
Myshev A.V.

Obninsk technical university state of nuclear power engineering

The substantive provisions and principles as constructions of theory fuzzy dynamics small bodies
in space under conditions information uncertainty and methodology of technologies of imitating modelling
of evolution and the fractal analysis of images dynamics are stated.

AHAJIN3 OPBUTAJIBHOM 3BOJIOIMU KOPOTKONEPHOAUYECKHUX KOMET
Emenssnenxo H.1O.
FOoicno-Ypanvckuii 2ocyoapcmeennuiil ynugepcumem
E-mail: emel@math.susu.ac.ru

Nzyuensl sBomonuu opbutr 97 HabmomaeMbix KomeT cemeiictBa lOmurepa ¢ BBICOKUM
3HaueHueM nocrtossHHOW Tuccepana. Ilpennoxensl 8 opOUTaNBHBIX COCTOSIHUNA OOBEKTOB MO pa3zMepam
u ¢opme ux opour. CocrosHuss oObequHEHbl B rpad. OnpeneneHbl 4acTOThl MPEObIBAHUS KOMETHI
B K&XJOM M3 COCTOSHUH rpada M mepexoabl MexJy cocTosHusMHU. [loka3aHo, 4TO BO3MOXKHBIEC IS
KaKIO0H KOMETBI COCTOSIHMSI 3aBUCAT OT 3HAYEHMs €€ MOCTOSHHON TuccepaHa OTHOCUTENBHO IIJIAHETHI.

Beinenens ocodbennoctu commkennii ¢ FOnmurepom HabmonaeMbix komeT. OrpeiesieHbl mapaMeTphbl
TeJIMOLEHTPUYECKUX OPOUT, IPU KOTOPBIX OHU BO3HUKAIOT.

Orta pabota Obl1a nojaepxkana rpantom POOU 06-02-16512.
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ANALYSIS OF THE ORBITAL EVOLUTION OF SHORT-PERIOD COMETS
Emel’yanenko N.Yu.
South Ural State University

Orbital evolutions have been studied for 97 observed Jupiter-family comets with a high value of the
Tisserand parameter. 8 orbital states have been proposed according to sizes and forms of their orbits. States
are combined to form a graph. Frequencies for every cometary state of the graph and transitions between
the states are determined. It has been shown that possible states for each comet depend on its value of the
Tisserand parameter with respect to a planet.

Features of encounters with Jupiter have been described for observed comets. Parameters of
heliocentric orbits corresponding to these features have been found.

This work was supported by RFBR Grant 06-02-16512.

O BO3MOXHOM I'EJJMOIEHTPUYECKOM OPBUTE TYHI'YCCKOI'O METEOPUTA
J0 ET'O BXOXKXIEHUSA B ATMOC®EPY 3EMJIN
3a6otunH A.C. , Mensenes 1O. /1.
Hncmumym npuxnaornou acmpornomuu PAH, C.-Ilemepoype, Poccus
E-mail: medvedev@ipa.nw.ru

YucaeHHo HccieI0BaHa PETPOCTIEKTUBHAS ABOTIONHSA OPOUTHI TYHI'YCCKOTO METEOPUTa OT MOMEHTA
€ro B3pbIBa JI0 BXoJa B arMocdepy 3emin. B Monenb 1BHKEHUST METEOPUTA BKIIOUEHBI IPaBUTAIIHOHHBIE
yckopenust ot 3emiu, Jlynsl u ConHIla, a Tak e yCKOPEHHsI, BO3HHKAIOIIUE M3-32 TOPMOXKCHHS Tela
B arMocdepe 3emin. YUHuThIBaJlach BO3MOKHOCTH APOOJICHUS U TOpeHHs Tena B arMocdepe. B kauecTse
HAYaJIbHBIX YCIIOBHHM OBUIM B3STHI MECTO M BpEMs B3pbIBa TYHT'YCCKOTO MeTeopuTa. BapeupoBanuch
3HAUEHUs] BEJIMYMHBI MOMYJSI, a3UMyTa M HAKJIOHA BEKTOpa CKOPOCTH K TOBEPXHOCTH 3€MIIH, a TaKKe
BBICOTa B3phIBa MeTeopuTa. Kpome TOro, MccienoBaioch BIMSHUE Pa3MEpPOB TeElld, €r0 MEXaHHYECKHX
U TeIUI0(U3NIECKUX XapaKTEPUCTUK Ha JBI)KEHUE MeTeopHuTa. YNCIeHHbIe SKCIIEPUMEHTHI ITOKa3alld, YTO
Jyd4Ille BCEro HAOMIONATENbHBIM JaHHBIM METEOPHUTA YIOBICTBOPSIOT HEOONBIINE 3HAUYCHUS] BETMYMHBI
MOy M HAKJIOHa BEKTOpPa CKOPOCTH K MOBEPXHOCTH 3€MJIM INPH €ro JABWXKEHHU B arMmocdepe. Ilpu
TaKWX HA4YaJIbHBIX JAHHBIX METCOPHT MOXKET COBEPIIUTH OIWH WM JaXKe HECKOJIBKO 00OpPOTOB BOKPYT
3emiu 10 cBOero najeHus. [ enuoneHTpudeckiue opOUThI, MOTYYaroIUecs IPU MOICTHUPOBAHUH C TAKUMHU
HavaJIbHBIMU JIaHHBIMU, 710 BXOZa METEOpUTa B aTMoc(hepy 3eMIIu BO MHOTOM OJIM3KH K OpOHTE acTeponia
Apophis. B kagecTBe npruMepa NpuBOJUM OJHY U3 TAaKUX OPOMUT:

T=1908 11 104, ® = 154°4, Q =279.2,i=10°9, ¢ = 0.118, a = 0.921 a.c.

DTO MO3BOJSIET TOBOPHUTH O JOCTATOYHO YACTHIX COMMKEHUSIX acTepouioB Tuma Apophis ¢ 3emiieit

Y WX MaJICHUSIX Ha 3eMIIIO.

ON POSSIBLE HELIOCENTRIC ORBIT OF THE TUNGUS METEORITE BEFORE
ENTRANCE TO THE EARTH’S ATMOSPHERE
A.S. Zabotin, Yu.D. Medvedev
Institute of Applied Astronomy of RAS, St.-Petersburg, Russia

The retrospective dynamics of the Tungus meteorite within the Earth’s atmosphere and outside of
it is investigated numerically. The Earth, Moon and Sun attraction as well as the gas drag force are taken
into account when computing the motion of the meteorite. The possibility of fragmentation and burning
it are taking into account also. The position and the moment of explosion have been taken as the initial
parameters and the velocity have been varied. The effect of varying the chosen values of mechanical,
thermal and physical characteristics of the meteorite on its motion is investigated. The numerical simulation
shows that not large values of module velocity and vector one’s inclination to the Earth’s surface meet the
Tungus observational conditions and the meteorite could move as the Earth’s satellite during one or several
revolutions around the Earth up to the moment of the fall on the Earth. Heliocentric orbits of the Tungus
meteorite before entrance to the Earth’s atmosphere is the practically the same as the Apophis orbit. In the
capacity of those orbits we have obtained the following set of the elements:

T=1908 11 10.4, ® = 154°4, Q2 =279.02,i=10°9, e = 0.118, a = 0.921 a.e.
These results allow to assert that falling the asteroids of Apophis type on the Earths is not rare events.
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KOTHUTUBHOE KOMIIbIOTEPHOE MOJEJIMPOBAHUE PASMBITOM JTUHAMUKH
KOPOTKONEPUOAUYECKHUX KOMET B YCJIOBUAX HH®OPMAIIMOHHOM
HEOIIPEJEJIEHHOCTH (TEXHOJIOT'MHX U PE3YJIBTATBI)

Mpeies A.B. HUrnarenxo I1.11.

ObHUHCKULL 20CY0apCcmMeeH bl MEeXHUYECKULl YHUBEPCUmenm amomHoU dHepeemuKu

B pabote paccmarpuBaroTcsi pe3ynbTaThl IPUMEHEHUS! TEXHUKHA U TEXHOJIIOTUH HOBOM MapaurMbl
KOMITBIOTEPHOW MAaTeMaTUKH — KOTHUTHUBHOE KOMIIBIOTEPHOE MOJEIMPOBAHME — I PEIICHUs 3a1ad
KOMITBIOTEPHOTO MOHUTOPHMHIa AUHAMMUYECKOW 3BONIONMM MasbIX Tel COJHEYHOH CHCTEMBI B yCIIOBUAX
MHOTO(aKTOPHOM HeolpeeIeHHOCTH. B paMKkax Takoi mapagurMmbl TEXHUKA U TEXHOJIOT MU KOMITBIOTEPHOTO
MOJICTUPOBAHUS JAMHAMUYECKOW HBOJIOIMU CPEACTBAMH TPAJUIMOHHONW BBIYMCIUTEIBHON HEOECHOMH
MEXaHUKH IPUHUMAIOT IPUHLUIINAIBHO MHOM CMBICI M UMEIOT HOBOE COiEpkKaHue. Bo-NepBhIX, 3TO OTKa3
OT METPHUUYECKOTO ITOJIX0/1a TP MOJEIMPOBAHNH 3a/1a4 JUHAMHUUYECKOM IBOJIIOLIMU U IEPEXO K TEXHOJIOTUAM
BBIUMCIINTENIEHOTO UHTEIUIEKTA MOCTPOSHUS pelieHnit. Bo-BTopbIX, mepexon k 00pasHOMY NpeICTaBICHUIO
MHGOPMALIMU PE3yJIbTaTOB MOIEIUPOBAHUS B OTIMYUE OT TPAAMLUOHHOTO BepOaIbHO-IOTHYECKOrO
ONMUCaHUA. B-TpeTbUX, NMPUMEHEHUS TaKOW TEXHUKH U TEXHOJIOTUH KOMIIBIOTEPHOIO MOJECIUPOBAHUS
MOBBIIIAIOT KOTHUTHBHBIN (DAKTOp BBIYMCIUTEIBHBIX TEXHOJIOIMH M TeXHUKy data mining aHamu3za
pe3yabTaTtoB. MeTo010-THYECKYI0 OCHOBY KOTHUTUBHOTO KOMIIBIOTEPHOTO MOJEJIMPOBAHUS COCTABIISAIOT
MIOTOKOBBIE BBIYMCIMTEIbHBIE TEXHOJOTHH U TEXHMKA KOTHUTHBHOM KOMIbIOTepHOU Tomorpaduu. [Toro-
KOBBIC BBIYMCIUTEIbHBIC TEXHOJIOTUU Pa3pabOTaHbl M pealn30BaHbl HA OCHOBE METOJa BEPOSTHOCTHBIX
KapT, NpUMEHseMasi TEeXHMKa — 3TO METOJbl BBIYMCIUTEIbHONM MaTeMaTHKH W ammapar KOTHUTHBHOMN
Tororpaduu ¥ KoMIbloTepHOU rpaduku. [IpoBeeHHbIE UMUTALIMOHHBIE UCCIIEAOBAHHS KOMITBIOTEPHOTO
MOHMTOPHHIA TUHAMUYECKOM 3BOIOIIMH KOPOTKOIIEPUO-TNYECKNUX KOMET IJIs1 3a]1a4 B YCJIIOBUSX allpUOPHOU
MH(POPMALMOHHON HEONPeIeIEHHOCTH HAaYaJIbHBIX YCIOBHMA MO3BOIMII CHIENIaTh P CIEIYIOIUX BEIBOJOB
U YTBEP)KICHH: BO-TIEPBBIX, Pa3MbITas JWHAMHMKA KOPOTKONEPHOAWYECKUX KOMET B TAKHX YCIOBHSX
OTpakaeT 3aKOHOMEPHOCTH CaMOCOIVIACOBAHHOIO CTPEMJIEHMSI K KPUTHUECKHM pEKUMaM, KOTOpBIE
00J1a1a10T TOIOJIOTHEN MEePKOTUPYIOIIEro ppakTaibHOT0 00BEKTa M (PpaKTaIbHOIO arperara. Bo-BTopbIX,
orpe/iesieH MeXaHu3M (ha30BOro NMepexoia B IBOIIOLHMU OT PETYIISIPHON JMHAMUKHU CO CIIOKHON CTPYKTYpOi
K pa3MbITOH — 3TO IepeMekacMblil KOJUIAIIC HEOIIPEIEIEHHOCTEN.

COGNITIVE COMPUTER MODELLING OF FUZZY DYNAMICS SHORT PERIOD COMETS
IN CONDITIONS UNDER INFORMATION UNCERTAINTY (TECHNOLOGY AND RESULTS).
Myshev A. V. Ignatenko P. .

Obninsk technical university state of nuclear power engineering

Inwork results of application of technics and technologies ofanew paradigm of computer mathematics
- cognitive computer modelling - for the decision of problems of computer monitoring dynamic evolution
of small bodies of Solar system in conditions of multifactorial uncertainty are considered.

Within the limits of such paradigm technics and technologies of computer modelling of dynamic
evolution by means of traditional computing heavenly mechanics accept essentially other sense and have
the new maintenance. First, it is refusal of the metric approach at modelling problems of dynamic evolution
and transition to technologies of computing intelligence of construction of decisions. Secondly, transition
to figurative representation of the information of results of modelling unlike the traditional verbally-logic
description. Thirdly, applications of such technics and technologies of computer modelling raise the cognitive
factor of computing technologies and technics data mining the analysis of results. The methodological basis
cognitive computer modelling is made streaming computer technologies and technics of cognitive computer
topography. Streaming computer technologies are developed and realized on the basis of a method of the
probability maps, applied equipment are methods of calculus mathematics and the device cognitive topography
and computer schedules short period comets for problems in conditions of a priori information uncertainty
of entry conditions a number of following conclusions and statements has allowed to make carried out
imitating researches of computer monitoring of dynamic evolution: first, fuzzy dynamics short period comets
in such conditions reflects laws of the self-coordinated aspiration to critical modes which possess topology of
percalation fractal object and the fractal unit. Secondly, the mechanism of phase transition in evolution from
regular dynamics with difficult structure to fuzzy dynamics is alternated collapse of uncertainty.
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METO/J ITOUCKA POAUTEJIBCKUX TEJ METEOPHbBIX IOTOKOB
[Tepos' H.1. , barpos® A.B., Tuxomuposa' E.H.
ATTTY, *HHACAH
E-mail: perov@yspu.yar.ru

B nauane XXI Beka 6b110 u3BecTHO cBbilie 4000 painaHTOB METEOPHBIX MTOTOKOB, & POJUTEIBCKHE
TeJ1a ObUIN YCTAHOBJIEHBI TOJIBKO JJIS1 HECKOJIBKUX JECSATKOB IOTOKOB. B paboTe paccmaTpuBaeTcst 3BOTIOLUS
AIUTMIITUYECKUX OPOUT METEOPOUIHBIX YACTHI] B TPaBUTALIMOHHOM nosie CoNHIa IPU  cosmecmHom yuETe
cBeToBoro aasneHus, 3¢ ¢ekra [TolinTuHra — PobeprcoHa M ero KOpIyCKyJIspHOTO aHajiora (neicTBue
MIPOTOHOB U anb(a-4yacTUll) B aHarumuieckom BUIE, B oTiauuue ot padot [1, 2]. Dddexr [NoiitnTuHra
— PobGeprcona xapakrepeH i 4acTHIl ¢ paguycamu oT 1 MkM 10 1 cM, a apdext SIpKoBCKOro cTaHOBUTCS
CYLIECTBEHHBIM I Tel ¢ paguycamu oT 10 cm 1o 10 xm [2].

Jns citydasi ManblX BO3MYIIEHHH U3 AudQepeHInanbHOro ypaBHEHHUs JBH)KEHUSI METEOPOUTHOM
YacTHUIlbl, IOCIE OCPeAHEHUs 3a ofuH e€ 000opoT BOKpyr CojHLAa M MOCIEIYIOLIEr0o MHTEIPUPOBAHUS,

00001mas pabotsl [1, 2], Haiiném: s ,
k=|sn 20z _yp €y ey ad=e) (1)
a(l-¢g) € ) e  ay(i-€p)

3nech a, U e, — HAYaIbHBIE 3HAYECHUS OOJIBIION MOIYOCH M IKCLIEHTPUCHTETA OPOUTHI METEOPOH/IA;
k=ky/k,, k, 1k —BETHINHBI IPONOPIHOHATLHBIC YCKOPEHUAM METCOPOHTIOB, O0YCIIOBICHHBIX ICHCTBHEM
IIPOTOHOB (COJIHEYHOTO BETpa) U (OTOHOB, COOTBETCTBEHHO.

JUi1st OTOXKIECTBIICHUSI METEOPHBIX TOTOKOB U MX POAUTENILCKUX KOMET IIPU COBMECTHOM yu&Te a3 deKTa
[loiinTuHra — PoGepTcoHa u ero KOpmycKyJsIpHOTO aHajora OyzieM Iojararb, YTO HaKJIOHbI OpOUT KOMET
Y METEOPHBIX IMOTOKOB MaJIO OTIHYAIOTCA pyTr OT Apyra (<10°), OTCYyTCTBYIOT T€CHbIE CONMKEHUSI KOMET
¥ METEOPOMIOB C OOBIIMMHU TUIAHETaMH, a,=a_u e =e . (Index “c” refers to comet). O6parum BHUMaHHKE,
YTO 115 BOSMOYKHBIX 3HAUCHHIT MAKCHMAIIBHOTO K, 1 MHUHMMAJIBHOTO K, MX OTHOLICHHE HE IIPEBOCXOUT
1.5, moATOMY MOXHO CUMTaTh0<k <1,5. Boruncnennoe usz ¢popmynsl (1) 3HaueHue k , €t OHO HAXOAUTCS
B MHTEpBaJie 0<k<l.5, MpeUIaraeTcsi HUCIOJIb30BaTh B KAYeCTBE KPUTEPUS OTOXKICCTBICHHUS KOMET U
METEOPHBIX TOTOKOB.

JU1st OTOXKIECTBIIEHHBIX METEOPHBIX MOTOKOB - April Lyrids u k-Cygnids - 1 UX poaUTEIbCKUX KOMET
- 1861 I u (Bozmoxno) 177 P, - kputepwmii (1) Bommonusiercss (mpu 3HaueHuu napamerpa k~0.88 u k=1.23,
COOTBETCTBEHHO) .

Jlureparypa
1. Wyatt S. P, Jr., Whipple F. L. The Poynting-Robertson effect on meteor orbits // Astrophys. J. 111 /
Harvard College Observatory, 1950. P. 134 — 141.
2. Ryabova G.O. On the dynamical consequences of the Poynting-Robertson drag caused by solar wind //
Dynamics of populations of planetary systems / Eds., Knezevi¢ Z. and Milani A. Proc. of the 197th Coll. of
the IAU. Belgrade, Serbia Aug. 31 — Sept. 4, 2004. Cambridge University Press, 2005. P. 411 —414.

A METHOD FOR SEARCHING OF PARENT BODIES OF METEOR STREAMS
Perov' N.I., Bagrov? A.V., Tikhomirova' E.N.
'YSPU, 2INASAN
E-mail: perov@yspu.yar.ru

Variations of semimajor axes and eccentricities of particles of meteor streams in cosmogonical intervals
of time due to the effect of Poynting — Robertson are presented analytically tractable. The Poynting -
Robertson drag caused by the Solar wind is taking into account. The new integral of motion that have
been found in the frame of the averaged perturbed two-body problem are used for identification of meteor
streams and their parent comets for the first time. The comet /77P is probably the parent body of the meteor
stream k-Cygnids in the frame of the proposed model.
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CPABHUTEJILHOE U3YYEHUE OPBUTAJIbHOM 3BOJIIOIIUNA
I'PYIIIBI PE3BOHAHCHBIX AC3
Tumomkosa E. 1
Ihaenasa (Ilynkosckas) acmponomuueckasn oocepeamopus PAH
E-mail: elenatim@gao.spb.ru

B paGore npesncraBieHsl pe3yibTaThl CPABHUTEIBHOTO U3YUYEHUsT OpOUTATIBHOM 3BOIIOLUH TPYIIIIBI
pe3onancHbix AC3. s 28 AC3, opOuTBl KOTOPBIX B HACTOsIIEE BPeMs JOKAJIM30BaHbl B OKPECTHOCTHU
pesonanca 3:1 ¢ IOnutepom, nonyyeHa 4uCiI€HHAas MOAEIb JIBUKEHUS IIyTEM MHTEIPUPOBAHUS CHCTEMBI
muddepeHInanbHbIX ypaBHEHUN ABMKEHHMS B IPSIMOYTOJbHBIX KOOPJHMHATaX C YYETOM BO3MYIIECHUI
or 8 Oonpiux miuaHer u [lnyTona Ha BpemeHHom untepBaie B 100000 ser. BeiGopka 3Toil rpymmbl
acTepOMZIOB IIPOBOAMIIACH M3 YHMCJIa BCEX aCTEPOMAOB, HyMEpoBaHHbIX Ha Hadaso 2005 roma, u3
yenoBus: 0°.24 <n <0°.26 u 0.35< e <1, rae n - cpeqHee CyTOUHOE ABMKEHHE U € - SKCLEHTPUCUTET
opoutsl. IHTerpupoBanue BHINOIHIOCH MeToioM bynupma-1lItepa ¢ mepemeHHsIM marom. B kauectse
HayaJbHBIX JIAaHHBIX HHTETPUPOBAHUS UCIOIb30BAIINCH 3HAYEHUS OCKYJIUPYIOLUIUX JIEMEHTOB aCTEPOUIOB
U BO3MYUIAIONIIUX IJIAHET, KOTOpble B3ATH U3 “Ddemepun Manbix mianetr Ha 2005 rox” (lop, 2004).
OCHOBHBIMU HM3y4YaeMbIMH IapaMeTpaMH CIyXKaT OCKYJIUPYIOIIHE 3JIEMEHThl OpOMTHI U HEKOTOPbIE MX
koMOMHauy. CpaBHUTENbHBIM aHANIW3 IMOJYYEHHBIX YHCICHHBIX MOJENel JABMKEHHS MOKa3all, YTO
MOBEJICHHUE TPEX OCHOBHBIX ABOIIOIIMOHHBIX TAPAMETPOB OPOUTHI - OOJIBILION MTOTYOCH, SKCLIECHTPUCUTETA U
HAKJIOHA K TUNIOCKOCTH KJIMIITUKY - I0CTATOYHO XapaKTepHO JJISl pe30HAHCHBIX OpOUT Tuma 3:1, uMeronmx
COMMKeHNs C BHYTPEHHUMHU TUTaHETaMHU. 3/1€Ch HaOMIOAI0TCs Xa0THYECKIE U3MEHEHUS OO0JIbILION MOTyOCH
1 OOJIbIIME BapHALIUU SKCLIEHTPUCUTETOB M HaKIIOHOB. OpOUTHI 27 acTEpOUI0B OCTAIOTCS B OKPECTHOCTH
pesonanca 3:1 ¢ FOnurepowm, a B omHom cirydae (acrepous 30825 TG1) mabnrogaercst JOCTaTOYHO OBICTpOE
BO3pacTaHe OONBIION MOIYOCH M YXOA B 30HY OOJIBIINX IJIAHET.

COMPARATIVE STUDY OF THE ORBITAL EVOLUTION
OF A GROUP OF RESONANCE NEAS
E.I.Timoshkova
Central Astronomical Observatory at Pulkovo RAS
E-mail: elenatim@gao.spb.ru

The orbital evolution of 28 Near-Earth asteroids with the mean motions being in resonance 3:1 with Jupiter
is studied by the numerical integration over 100 000 years taking into account the perturbations from
8 planets and Pluto. The selected group of asteroids gets into a narrow region of change of the mean
motions and the eccentricities: 0°.24 <n <0°.26 ; 0.35< e < 1.The integration has been done by Bulirsch-
Stoer method. For initial integration data we have taken the values of osculating elements for 28 asteroids
and for the planets from “The Ephemeredes of Small Planets for 2005 (Shor, 2004). The behaviour of the
osculating semi-major axis, the eccentricity and the inclination was analysed for all time of integration. Our
comparative analysis has demonstrated that the character of change of the main evolutionary parameters of
this group of asteroids is quite characteristic for the NEA with commensurability of their mean motions to
Jupiter as 3:1. We have found the chaotic changes of the semi-major axis a for almost all of the asteroids
examined, large amplitudes in the variations of eccentricities e and slopes i. The orbits of 27 asteroids
remain within the vicinity of mean motion resonance 3:1 with Jupiter. In one case (30825 TG 1) the semi-
major axis increases rapidly and the asteroid is moving into the region of the big planets.
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AHAJIN3 JIBUKEHUA SIIEP KOMETBI IIYMEWKEP-JIEBH 9
B OBJIACTHU CBJINKEHUS C IOITUTEPOM
Emenssnenxo H.1O.

FOoicno-Ypanvckuii cocyoapcmeennuiil ynugepcumem
E-mail: emel@math.susu.ac.ru

HccnenoBano HoBuueHTpuueckoe aprkenue 19 snep xomersl Hlymelikep-Jlesn 9. Onpenenensl
(uHaIBHBIE COCTOSHUS sIEp B MOMEHT BXO/a B 00JacTb COMMIKEHMS; OLICHEHO BpeMs MpeObIBaHUS
KaXJI0To A1pa B 001acTU COMMKEHUS U YMCIO0 MUHUMYMOB (DYHKIIMM HOBHIIEHTPUYECKOTO PACCTOSIHHUS.
[Toka3zaHo, 4TO KOMETa UCIbITAIa HU3KOCKOPOCTHOE CONMKEHUE - OPOUTHI €€ siJiep NpUHaAIeKaT 001acTu
® - KOMET ¢ 0COOEHHOCTSMM B cOmmkeHuax ¢ KOmutepoM; monoxxeHue sijep B 00JacTd @ TAKOBO, YTO
OHHU MOTYT HUCIBITHIBATh TPABUTALIMOHHBIN 3aXBaT ¢ GU3NUYECKUMHU KpAaTHBIMU MUHUMYMaMH. [locTpoeHbl
HOBMILIEHTPUYECKUE TPACKTOPHUH sJiep. DTa pabora O6buta noanepxkana rpantom PODU 06-02-16512.

ANALYSIS OF THE MOTION FOR NUCLEI OF THE COMET SHOEMAKER-LEVY 9
IN THE REGION OF AN ENCOUNTER WITH JUPITER
Emel’yanenko N.Yu.
South Ural State University
emel@math.susu.ac.ru

The jovicentric motion of 19 nuclei of the comet Shoemaker-Levy 9 has been investigated.

The final states of the nuclei at the moment of entry into the encounter region have been determined;
the time of stay in the encounter region and the number of minima for the function of jovicentric distance
have been estimated for each nucleus. It has been shown that the comet had a low-velocity encounter -
orbits of its nuclei belong to the region ® of comets with peculiarities in encounters with Jupiter; the nuclei
are located in the region ® in such positions that they can undergo a gravitational capture with multiple
physical minima. The jovicentric trajectories of the nuclei have been constructed.

This work was supported by RFBR Grant 06-02-16512.

AHAJIMTUYECKHUE ®OPMVYJIbI 1J151 OHEHOK PACHPEJEJEHUA METEOPOUIOB
B OKOJIO3EMHOM ITPOCTPAHCTBE
Memepsikos C.A.

LHHUUMALL
E-mail: SMeshcheryakov@mtu-net.ru

Hcnone3yst CHHTYISIPHOE TIPEACTABICHUE JIJIsl YACTHIIBI, ABMKYIICICS B TPAaBUTAIMOHHOM TIOJIE, TOTyYEHBI
(dbopMysbl, TO3BONSIONIME AHATUTHYECKH OIUCaTh CTAaTUCTUYECKUE paclpeielieHusT METEpOUI0B
B I'PaBUTALIMOHHOM T0Jie 3eMJIU. AHATUTHYEeCKUE (GOPMYITBI IOTYUYEHBI Takke st AP (HeKTa SKPaHUPOBKH
MIOTOKa METEOPOUIOB 3emiieit U ee aTMocdepoil. ITH pe3ylbTaThl MO3BOJSIOT HEMOCPEICTBEHHO OIICHHUTH
OCHOBHBIE YePThl TMPOTHO3UPYEMBIX PACIPENEICHHI METEOPOUIHBIX TEJ, U MOTYT OBITh UCIIOJIH30BaHBI
KaK JJIs aHaJIn3a PUCKa CTOJIKHOBEHUSI KOCMUYECKOT0 anmapara ¢ MeTEOPOHIOM, TaK U JIJIsl HHTEPIIPETAIIH
OOPTOBBIX ¥ HA3EMHBIX HAOIIOICHUI METEOPOHIOB.

ANALYTICAL FORMULAS FOR EVALUATION OF METEOROID DISTRIBUTIONS
IN THE NEAR-EARTH SPACE
Meshcheryakov S.A

TSNIIMASH
Email:SMeshcheryakov(@mtu-net

The influence of Earth gravitational field on the meteoroid streams in the near-Earth space is investigated
analytically using Dirac’s delta function approach. Also the analytical formulas for screening effects are
.obtained. These results show the main features of meteoroid distributions more clearly than numerical
calculations, and can be used for interpretation of on-board measurements and ground observations by
meteor radars and optical telescopes. The features found can be important to spacecraft safety.
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BAPUALIMOHHBIE METO/1bl B HEBECHO-MEXAHUYECKHUX 3AJAYAX
Turos B.b.
HUAH CIlor'y
E-mail: tit@astro.spbu.ru

JIJ1s1 9 CIIEHHOT O MOIEITMPOBAHUS IBHKEHHU ST HEOS CHBIX TEJI HCTIOB3YIOTCS Pa3JIMYHbBIC UHTETPATOPHI.
MeHee TpaJuIIMOHHBIMHU SBIISIOTCS CUMIUIEKTHYECKUE WHTETPATOPBI, COXPAHSIONINE CHMIUICKTHYECCKYIO
CTPYKTYPY AMHAMUYECKON CHUCTEMBI. B MIX 4HCIIO BXOAT M TaK Ha3bIBa€MbI€ BApHAIIMIOHHBIE MHTETPATOPHI,
OCHOBaHHBIC Ha HCIOJIb30BAHUHM COOTBETCTBYIOIIECTO JarpaHyKMaHa AUCKPETHOW 3amadyu (¢ maroMm h).
Takoil moaxo1 OTpa)kaeT JMHAMUYECKUE CBOMCTBA MCXOAHOM 3a7a4yu, COXpaHssl JJIl aBTOHOMHBIX CUCTEM
3HaYEHHUE MTOCTOSHHON YHEPTUH, U CHUKAET TPYOEMKOCTh 3a]1auH, JaBasi BOSMOXXHOCTh BRIOUPATH OOJIBIIIHIA
mar uHTerpupoBanusi. Kpome WHTErparopoB, BapualMOHHBIE METO/IbI MOKHO HCIIONIB30BaTh U HAIIPSIMYIO
[ nns mowcka pemenus, kak QyHKINM, MUHAMHU3UPYIOIIEH QYHKIMOHAN AeHCTBYSA, HAIPUMEP UCTIONb3YS
METOJIbl HEJIMHEWHOTO MPOrpaMMUPOBaHus. TakiuM METOAOM HAXOAATCS CUMMETPUYHBIC TIEPHUOIUICCKHEC
pereHus 3aaun Tpex Tei. [lomydeHHble peeHus TPUBOISTCS.

VARIATIONAL SOLUTIONS OF CELESTIAL MECHANICS PROBLEM
Titov V.B.
Al SPbGU
E-mail: tit@astro.spbu.ru

Various integrators are used for numerical simulations of celestial bodies motion. The symplectic ones
are a bit less common in celestial mechanics inspite of their property to preserve symplectic structure of
dynamical system. So called variational integrators are symplectic. They are based on the discretization
of related lagrangian of the problem (with step h). This approach keeps the dynamical properties of the
problem preserving the value of energy (in autonomous cases) and makes possible to reduce the cost of
computations allowing the bigger stepsize. Besides the integrators the variational methods can be used
directly, for searching a solution as a function minimizing the action functional, for example using the
nonlinear programming algorithms. These methods are applied for searching symmetrical periodic solution

of three body problem with comparable masses. The obtained solutions are presented.

OCOBEHHOCTH 3KOJIOT'A OKOJIO3EMHOI'O TPOCTPAHCTBA
KAK ECTECTBEHHOHAYYHOI'O HAITPABJIEHUSA
Myprazos A.B.

Pszanckuii rocynuBepcuret umenu C.A. Ecennna
E-mail: akm@rspu.ryazan.ru

B COBPECMCHHOM MHUPC SKOJIOIrvusA CTAHOBUTCA HaYKOﬁ, JaHHBbIC KOTOpOfI BO MHOTI'OM OIIPCACIIAIOT
JalbHEWIIee pa3BUTUE TEXHOICHHON LMBUIM3ALMU. DKOJIOTHs OMMKHETO0 KOCMOca, HU3ydarolias ero
B3aMMoOJecTBHE ¢ Omocdepoil, TECHO CBs3aHa C OKOJIO3eMHOH actpoHomueil. I[locnemusiss cBomMH
METOZaMH OCYILIECTBIISIET MOHMTOPUHI 3arpsi3HEHUS M IPOLECCOB B OKOJIO3EMHOM IPOCTPAHCTBE.
B pabote paccMOTpeHbl OCHOBHbBIE TIOJIOKEHUSI SKOJIOTUU OKOJIO3EMHOT0 NMPOCTPAHCTBA, €€ LI U 3a1a4U
10 UCCJIEI0BAaHUIO U MPOTHO3Y COCTOSHUS TI00AIbHOM OKpyXkatolieit ouocdepy cpeabl.

SPECIFICS OF NEAR EARTH SPACE ECOLOGY AS A NATURAL SCIENCE
A K. Murtazov
The Essenin Ryazan State University
E-mail: akm@rspu.ryazan.ru

In the present-day world, ecology has become a science which data to a large extent determine the technogenic
civilization further development. The near space ecology investigating its interaction with the biosphere is
closely related to the near-Earth astronomy. The methods of the latter enable the monitoring of the pollution
and processes of the circumterrestrial space. The study considers the near-Earth space ecology postulates,
its aims and objectives regarding the global biosphere environment state investigation and forecast.
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UMITAKTHBIE KPATEPHI U TMHEHMHBIE MATHUTHBIE AHOMAJINU.
MuxeeBa A.B.
UBMuMI" CO PAH
E-mail: anna@omzg.sscc.ru

K nactosmemy BpeMs Hakonujach Oouibllias JIMTEpaTypa O METOJaX I'€OXPOHOJOTHMYECKOIrO
M3y4EeHUsl aHOMAJIbHOTO MarHUTHOTO T0JIS OKeaHa U CTPYKTYPe HHBEPCUOHHOTO MarHUTOAKTUBHOTO CJIOS
([1] n mp.). [TocTpoeHBl HOBBIE KapThl BO3pacTa OKEAHMYECKOTO JHA, KaK, Hampumep, TeKTOHUYECKUi
ro0yc, cocraBineHHblid Bo BHU3apy6exreomoruu B 1991 rony u mocimy>KUBIINH OCHOBOM JIJISI CBOETO
ANIEKTPOHHOTO BapuaHTa [2]. ['eomeTpu3anusi MOCTPOSHUNM JTUHEWHBIX MAarHUTHBIX aHoManuii (JIMA)
MO3BOJISIET CENaTh BBIBOJ O BIMSHHUM HA TEKTOHHMKY Pa3HOMOPSIKOBBIX reogrnHaMudeckux 3(QeKTos,
KOTOpBIE€ MOTYT OBbITh BbI3BaHbI B TOM YHCJI€ U PA3JIMYHOIO POJA BHEIIHUMHU BO3ACHCTBUAMH Ha 3EMIIIO.
AHanu3 KapThl MO3BOJSET BBIABUTH YETKHE KPYTOBbIE CTPYKTYpbl B pailoHaX M3BECTHBIX MMIAKTHBIX
kparepoB (cM. karaior [3]) Hexoropsie u3 vux: [Ipubdanxamcko-Unuiickuii (JI=720 kM), ATnaHTHYECKUNA
(1=300 k™), [Toruraii (JI=100 km) u Hactanoka (I'yn3onos 3ai., JI=440 kM) mpeicTaBIeHBI HA PUCYHKE 2.
Hcxons u3 ckazaHHOTO MOXKHO MPEAMNOI0KHUTh, YTO MOJOOHBIE KPYTOBBIE CTPYKTYPbl CMOTYT MOCITYXHTb
JMArHOCTUYECKUM TPU3HAKOM JUIsl 3aJadyd OOHapy>KEHUS HOBBIX HMMIIAKTHBIX KpPaTepoB C MOMOIIBIO
uudpoBoit kapThl (cM. puc.3).

Puc. 3: JIMA ocmposos bapbadoc (Kapubwt) u An-Maiien (I pennanockoe mope).
Jlureparypa:

1. Inueiinep A. A. «JIuneliHble MarHUTHBIE aHOMAJIUK OKeaHa»; M.: Hayka, 2003. 20 5.
2. Pynnksuct [1.B. (2006) Web-caiit «Onexrponnas 3emisi» (earth.jscc.ru/index _en.php)
3. MuxeeBa A.B. Web-caiit «Karanor Umnaktaeix CTpyktyp 3emiun» (omzg.sscc.ru/impact)

THE IMPACT CRATERS AND LINEAR MAGNETIC ANOMALIES

Mikheeva A.V.
ICM&MG SB RAS

E-mail: anna@omzg.sscc.ru

The big literature where modern representations about methods of the geochronological studying an
anomaly magnetic field of the ocean and a structure of inversion magnetic-active layer ([1] etc.) are stated
has already collected. A new maps of ocean bottom age are constructed. As an example it is possible to result
the Tectonic globe of RSRI “ForeignGeology” [2]. The geometrization of LMA constructions allows make
a conclusion on influence on them of various nonlinear geodynamic effects which may be caused various
external influences on the ground. The analysis of map [2] allows locate the clearly circular anomalies in
arrangement areas of the known impact craters (see the catalogue [3]). Some of them: Pribalhash-Iliyskaya,
S.Atlantic G.A., Popigai and Nastapoka are shown in figure 1. It is possible to assume, that ring structures
may become predicting attribute for a task of new astroblems detection. In figures 2 the examples of similar

structures are shown.
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MAPAJUIEJBHBIE BBIYUCJIIEHUSA B UCCIAEJOBAHUU JTUHAMUYECKOM 3BOJIOIIUA
OKOJIO3EMHBIX OBBEKTOB
Emenbsnenxo B.B.
FOoicno-Ypanvckuii cocyoapcmeennuiil ynugepcumem
E-mail: vvemel@susu.ac.ru

Pa3paboTtan HOBBIN METOJ HCCIEOBAHUS JUHAMHUKU OKOJIO3EMHBIX 00BEKTOB, KOTOPBII MO3BOJISET
MIPOBOJIUTH CUMIUIEKTHUECKIE HHTETPUPOBAHMUS C TIEPEMEHHBIM I1aTOM, SIBISFOIIIUMCS 33/1aHHOM (DYHKITHEH
KOOPJMHAT U CKOopocTel. Hapsay ¢ psiioM NOJIE3HBIX I€OMETPUUYECKUX CBOMCTB, IPEMIOKEHHBIN AJITOPUTM
CO3/a€T XOPOIIHME BO3MOXXHOCTH JJIS MPOBEACHUS NapaliedbHbIX BhIYMCICHHUM. CBA3aHO 3TO C TEM, YTO
HauOoJee 3aTpaTHBIC BRIUMCIICHHS B YUCICHHON CXeMe BTOPOTO MOPSIKA U AJI1 HEBO3MYIIIEHHOUW YacTH, U
JUISL YaCTHU B3aUMOJICHCTBUS CBOJISITCS K OLIEHKE JIBIXKEHUS BJIOJIb KETUIEPOBCKUX OpOUT. J1Jis Kaxka0To Tena
9TH BBIYHUCIICHUS SBISIOTCS HE3aBUCUMBIMHE U MOIOOHBIMH. JTO CO3/1a€T MPEANOCHUTKH ISl PAIlHOHATEHOM
3arpy3kKd MHOTOIIPOIIECCOPHBIX KOMITBIOTEPOB.

O dexTuBHOCTH METOAA IEMOHCTPUPYETCS HA TIPUMEPE UCCIISTOBAHMS JOITOBPEMEHHOM SBOTIOIINH
actepousia (99942) Apophis.

Jannas pabora nognepxxana rpantom PODOU-Ypan 07-02-96002.

PARALLEL COMPUTATIONS IN INVESTIGATIONS OF THE DYNAMICAL
EVOLUTION FOR NEAR-EARTH OBJECTS
Emel’yanenko V.V.
South Ural State University
E-mail: vvemel@susu.ac.ru

A new method is developed for studies of near-Earth object dynamics. The method allows us to
perform symplectic integrations with variable time-steps which are prescribed functions of positions and
velocities. In addition to a number of useful geometrical properties, the algorithm has useful features for
parallel computations. In this algorithm, the most consuming calculations for both Keplerian and perturbation
parts in the second-order numerical scheme are connected with estimates of the Keplerian motion. These
procedures are independent and similar for each body. Therefore, the efficient workload of multiprocessor
computers is possible.

The efficiency of the method is demonstrated by the example of the study of the long-term
evolution for the asteroid (99942) Apophis.

This work was supported by RFBR-Ural Grant 07-02-96002.

KOMETHASA METEOPUTUKA: YCIIEXH, IPOBJIEMbBI 1 OCHOBHBIE 3AJIAYA
Hmurpues E.B.
Acmponomuyeckoe obwecmso, Mockea
E-mail: evdmitriev@gmail.com

B nocnennue roasl ObUT MPOBEACH Psii UCCIICAOBAHMA 1O OOHAPY)KEHUIO BBINMABIIETO HA 3€MITIO
KOMETHOTO BeIecTBa. PaboThl Benmuch Mo pa3pabOTaHHBIM aBTOPOM METOIUKaM M pekoMeHpaanusaM. Ilo
TyHrycckoMy METEOpHTY - MOATBEPKICHO MPEITIOIOKEHHE O MACCHPOBAHHOM BBITIAICHUN KOMETHOM MBLITH
B COCTaBe OONMIHON CTPyH a’po3ois Ha HnuueHTp karactpodsl. B Hlarypckom paiione MoCKOBCKO#
obnactu kpaeBenoM H.A. OunmHbIM 00HApPYKEHBI CIIe/Ibl JOKAJIbHON KOMETHOW KaTacTpo(dbl, MpuBeIeit
K TOSIBJICHUIO 11eTiouku o3ep. [1oy Toukoit moracanus Anraiickoro 6ommuaa 2007 roga sxcneaunueir OHNO
«Kocmonouncky» BrepBbie, B pe3y/IbTaTe LEeJIeHAPABICHHBIX IIOMCKOB, HAWACHO T0JIE PACCESTHHSI OCKOJIKOB
CYXOT0 OCTaTKa KOMETbl MU KOMETHOH mbutd. IIpuBeneHHbIe (aKThl YOSAUTEIHHO CBHIETEIBCTBYIOT O
HETPEPHIBHOM TOCTYIJICHUH Ha 3€MIII0 KOMETHOTO BemiecTBa. OIHAKO MOSBUIMCH U HOBBIE MPOOJIEMBI.
B nemsix pemieHusi BO3HUKIIUX MPOOJIEM M YTOUHEHHS] MEXaHHW3Ma BBINAJICHUS BEIIECTBA BTOPTIIUXCS B
arMocdepy 3emMIIi KOMET JaeTcs MepeyeHb OCHOBHBIX 3a/1a4, CTOSAIIMX Iepe]l KOMETHONH METCOPHUTUKOM.
3TO - MOUCK BBIMABIIETO KOMETHOTO BELIECTBA MO/ KOHEYHBIMHU yYaCTKaMU TPACKTOPUH SAPKUX OOIUIOB,
TOTaJIbHAS UICHTU(UKAIIUS KOMETHBIX KPaTepoB, MPOBEICHHE MOTHOTO IIUKIIA UCCIISIOBAHNI HallICHHBIX
KOMETHBIX OCKOJIKOB M COCTaBJICHHE UX KJIACCH(PHUKALNH, TTOUCK KOMETHBIX MapKEpPOB B KOJIOHKaX KEPHOB
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A COMETARY’S METEORITIC: ACHIEVEMENTS, PROBLEMS AND MAIN TASKS
E.V.Dmitriev
Asrtonomical Society, Moscow
E-mail: evdmitriev@gmail.com

Some researches dedicated to detection of fallen down to the Earth of cometary’s matter were done for
the last years. The researches were provided in consequence with methodic and recommendations proposed
by author. A suppose that massive falling of cometary’s dust to the epicenter of Tunguska Meteorite with
bolide’s aerosols flow was proved. Some traces of a local cometary’s catastrophe leaded to appearance of
chain of lakes were detected by N.A.Filinov in Shtatura region near Moscow. Under point of fading of
Altay bolide 2007 an expedition ONIO “Kosmopoisk™ detected a field of scattering of dry remnants of
comet and its dust as result of special search. Gathered data prove continue inflow of cometary’s matter to
the Earth. The new results arise new problems that are discussed. These are search for cometary’s bourn
matter under final parts of bright bolides trajectories, total identification of comet-bourn craters, full-cycle
analysis of detected cometary’s fragments and their classification, search for cometary’s markers in samples
of ice kerns from Antarctic and Greenland and so on.

IBOJIIOHNOHHOE PABBUTUE METEOPOU/HOI'O KOMIIJIEKCA
KOMETbBI TEMIIEJIA-TYTJIA
Kynukora H. B.!, [TonsskoB H.B.!, Yenyposa B.M.?
'O6nunckuit F'ocyoapecmeennoiii Texnuueckuti Ynusepcumem Aamomnoii Snepeemuxu(MATI)
*Mockosckuil I'ocyoapcmeennwiii Ynusepcumem, I'AULL
E-mail: kulikova@jiate.obninsk.ru

HccnenoBanue 3BOMIONMH OPOUT (hparMeHTOB, BEIOPACHIBAEMBIX U3 SApa POJAUTEIBCKOTO TENa, O
NEHUCTBUEM IPaBUTALMOHHBIX CUJI, UMeromMXca B COJIHEUHOUM cUCTEMeE, ABIISIETCS OJHOM M3 Ba)XKHEHIINX
3a/1a4 U3Y4YEHUS HBOJIIOLIMOHHOTO Pa3BUTUS KOCMHUYECKOTO «MYCOpPa» €CTECTBEHHOI'O MPOUCXOXKICHHUS.
K mHactosmiemy MoMeHTy pa3paboTaHa 0a3oBas MOJENIb MHOTOMOAYJIbHOW KOMIBIOTEPHON TEXHOJIOTHH
HAa OCHOBE CTOXACTUYECKOM MoJenu oOpa3oBaHMsI U HBOJIOLHMU OPOUT (PparMEeHTOB METEOPOUIHBIX
KOMIUIEKCOB, BO3HHUKAIOUIUX NPH JE3UHTErpalUM siAep KOHKPETHbIX KomeT. OJHaKo, MpPOBOANMBIE
WCCIEA0BaHUsl OCYUIECTBIISUIACH B PaMKaX HEBO3MYLIEHHOTO KEIUIEPOBCKOro IBHkeHMs. Jlns ydera
IpaBUTAIlMU ABTOPAMHU pa3pabaThIBAETCs OT/IEIbHBIN IPaBUTALIMOHHBINA MO/1YJb, BCTPAUBAaEMbIil B 0230BBIi
koMmIuiekc. [IporpaMMHas 4yactb MOYJIs BKIKOYAET:

® TIpaBUTAIMOHHBIE BO3MYIIEHHMS B 3agadye N-Tel, ONpeaeisieMble  YUCICHHBIM
uHTerpupoBanueM. [Ipumensercs nporpamma RADAU 27 — anroputm OBepxapTta st N-Te.

e BO3MYIIEHHUE OT I'PABUTAIMOHHOTO MOTEHIIMANA OOBIION TUTAHETHI MPU COMMKEHUH C HEIO
MaJbIX TeNl.

e  BO3MYIIIEHHE OT IPABUTAIIMOHHOTO MOTEHIMAA 3eMITH, KOT/Ia MAJIOe TeJI0 MPUOIMKAETCS K HEeH.

B noxmanme mpencrtaBieHbl pe3yJbTaThl PACUETHOW HBOJIIONMHU OPOUTHI POJIUTENBCKOTO Teja
1 GparMeHTOB €ro Je3WHTerpalnud Ha npumepe komeThl Temmens-Tytns. Ilokazana 3aBUCHMOCTD
pacxoKJIeHUsl pPACUETHBIX JAHHBIX M JaHHBIX HabmogeHuil. [IpocnexxuBaercs HBoNONUS OpPOUT
HCCIIEeTyeMbIX 0ObEKTOB OT BETMYMHBI MX MACChI U TPABUTAI[MOHHOTO MOTEHIANIA OT/ICIbHBIX IIJIAHET.
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EVOLUTIONARY DEVELOPMENT
OF THE TEMPLE-TUTTLE COMET METEOROID COMPLEX.
Kulikova N.V.!, Polyakov N.V.!, Chepurova V.M.?
"'Obninsk State Technical University of Nuclear Power Engineering (IATE), 2SAI MSU
E-mail: kulikova@iate.obninsk.ru

Studies of the orbital evolution of fragments ejected from the parent body nucleus under the action of
gravity forces are considered to be one of the essential problems to investigate the evolutionary development
of natural space debris. Now the base model of a multi-module computer technology is developed using the
stochastic model of formation and evolution of meteor complexes generating in disintegration of specific
comet nuclei. However our studies have been performed so far within the unperturbed Keplerian motion.
To consider gravitation, an isolated gravity module installed in a base module is developed. The software
part of the module is assumed to include the following components:

(1) Gravitational disturbance in an N-body problem determined by numerical integration.

(1)  Perturbations from a gravity potential of a major planet in the case of small bodies approaching
it.

(iii))  Perturbations of the Earth’s gravity potential when a small body approaches it.

The paper presents calculation results of the evolution of the parent body orbit and its disintegration
fragments with the Temple-Tuttle comet as an example. The difference between calculated and observational
data is shown. The dependence of orbital evolution of their objects under studies on their mass and gravity
potential of some planets is established.

AHAJIN3 PE3YJIIBTATOB KOMIIBIOTEPHOI'O MOAEJIMPOBAHUSI METEOPOU/IHBIX
KOMIIVIEKCOB HA OCHOBE KPUTEPUEB OBIIITHOCTMU.
Kamunun /[.A., Kynukosa H.B.
Ob6nunckui T'ocyoapemeennviii Texnuueckuti Ynusepcumem (MATO),
E-mail: sunny-sko@mail.ru

Hanuune 10BoIbHO OOIIMPHBIX HAOTIOATENbHBIX TaHHBIX I10 MaJIbIM TeJ1aM COTHEUHOM CUCTEMBI, KaK
0Ka3aJI0Ch, HEAOCTATOYHO JJIsl IOCTPOCHUS NCUEPIIBIBAIOIINX MOJIENICH IBOTIOIIUN HEOECHO-MEXaHMUECKUX
cucteM. M 1e51o He TOJIBKO B 3HAUMMBIX IMOTPEIIHOCTAX HAOMIOACHUNH. DPYNTUBHBIE TPOLIECCHI YCUIIUBAIOTCS
npu npuOmxeHuu Manoro tena k Comnity. [Iporieccs! fe3uHTErpalui OKa3bIBalOT CYIECTBEHHOE BIUSAHUE
Ha BOJIIOLIMIO CAMHUX MAJbIX TEJl, U3MEHSS UX OpOuUTY, 1 POPMUPYIOT T.H. METEOPHBIE POH, COCTOSIIUE U3
BBIOPOIIIEHHBIX YaCTHUI] U ABMKYIIIUXCS [0 OpOUTAM CXOIHBIM C EPBOHAYAIILHON OPOUTOMN POAUTENHCKOTO
Tena (ocKynupyromas opoura). O4eBUIHO, YTO O€3 yuyeTa JaHHBIX MPOIECCOB HEBO3MOKHO COCTAaBUTh
IPUEMIIEMYIO KApTHHY BOJIIOLUN HEOECHO-MEXaHUUYECKHX CHCTEM.

OnHoli U3 IIaBHBIX 33/1a4 aHAIM3a UMEIOLINXCSI TaHHBIX HAOMIOIEHUH SIBIISETCS MX KilaccuuKarus.
[lepBeiimas 3amaua — BbIAEICHUE METEOPHBIX IOTOKOB M3 OOIEH Macchl YacTHUL], M OIpeJesieHHe Tel
MOPOXKJIAIOIIMX 3TH HOTOKM (poauTenbckue Ttena). i ompeneneHus NPUHAAICKHOCTH OTIENbHBIX
METEOPOB K KOHKPETHOMY METECOPHOMY IOTOKY MCIIOJIB3YIOTCS KPUTEPUU OOIIHOCTU. B 1aHHBIH MOMEHT
npumensiercst 5 kpurepues: Dy, D, D, reokputepuii 1 AMHAMUYECKUN KPUTEPUIL.

B nannoii pabote mpecTaBieH aHaIU3 pe3yJIbTaTOB KOMITbIOTEPHOTO MOJIETMPOBAHUS BO3HUKAIOIIIUX
IIpU JC3UHTErpalid KOMETHBIX SIEP METCOPOMAHBIX KOMILUIEKCOB, INPOBEACHHBIM C HCIIOIb30BaHUEM
yKa3aHHBIX KpuTepues. OnpeneneHsl Npeaeibl U3MEHEHUS 3HaU€HUH Ka)kJI0ro KpUTEpUs U UX 3HAYUMOCTD
JUIs Kaccu(UKAIMK JaHHBIX HAOMIOIEHUI.
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ANALYSIS OF COMPUTER SIMULATION OF METEOROID COMPLEXES BASED
ON GENERALITY CRITERIA
Kalinin D.A., Kulikova N.V.
Obninsk State Technical University of Nuclear Power Engineering (IATE),
E-mail: sunny-sko@mail.ru

A considerable body of observational data available on the Solar System small bodies turned out
to be insufficient to develop exhaustive evolution models of celestial-mechanical systems. The fact is not
only great errors of observation. Eruption processes are intensified when a small body approaches the Sun.
Disintegration processes effect the evolution of small bodies themselves, change their orbits and form the
so-called meteor streams consisting of ejected particles and moving in the orbits similar to the original
parent body orbit (osculating orbit). It is clear that the reasonable evolution pattern of celestial-mechanical
systems is impossible without consideration of these processes.

One of the main goals of analyzing is data classification. The first task is to isolate meteor streams
from the total mass of particles and to determine the bodies generating these streams (parent bodies).
Generality criteria are used to assess affilation of some meteors to the specific meteor stream. The following
five criteria are used now: Dy, D, D, a geocriterion and a dynamic criterion.

The paper analyzes computer simulation results for cometary nuclei of meteoroid complexes;
these results are obtained with the help of the above criteria. Variability limits of each criterion and their
significance for data classification are determined.

BOJIBIIIME POU SOHO KOMET U METEOPHBIX TEJI
TepentseBa A K. , bapabanos C.U.
HHACAH
E-mail: ater@inasan.ru, sharabanov@inasan.ru

MAJOR STREAMS OF SOHO COMETS AND METEOR BODIES
A K. Terentjeva, S.I. Barabanov

OOHapy»eHbl OOIIMPHBIE POU METEOPHBIX TeJ, cBA3aHHbIe ¢ Oonbimmu posMu SOHO komer. Tak,
komeTa C/SOHO (2002 V5) Bxoaurt B coctaB SOHO xometHoTO cemeiictpa (20 koMeT). OpOUTHI UX MOIXOISAT
K opOute 3emim B Touke HauOonbuiero commkenuss Ha pacctosHue 0.004 +0.131 a.e. Teopernueckue
paIuaHThl ATUX KOMET PacroioxkKeHbl Hestasieko ot CoHia (Ha yriioBoM paccTostHuu 10 30°), MeTeopbl MOTYT
HaOJIIOaThCs JIMIIb B CyMEpKax, OTOMY HEIOCTYIHbI ONTHYECKUM Ha0mrofeHus M. 1o paanonokannoHHbIM
HaOmonenussM B Anenaune, lapBapne n OOHuHCKe HaiineHa 191 opOura METEOpHBIX Tel, CBA3aHHBIX
¢ BbllIeyka3aHHbIM ceMencTBoM SOHO KomeT. DTOT poii MENIKMX METEOPHBIX TEJT, TOPOXKJAOIINN CYyMEPEUHBIN
IIOTOK METEOPOB, BCTpedyaeT 3eMilto Ha npoTsukeHuu 20 1Hel, ¢ 2 no 22 uioHs.

Komera C/SOHO (2001 D1) umeer cOommwkeHue ¢ 3emieil B JIBYX TOYKaxX M CBsi3aHA C JIByMs
MIOTOKaMHU METEOPHBIX Tell, BeTpeyaromux 3emito ¢ 21 mo 29 mapra u ¢ 3 no 21 mas. B oOrelt cioxHOCTH
10 PaIMOJIOKAIMOHHBIM HaOmoneHusM B Maraauiue, ["'apBapae, XapbkoBe, OOHHHCKE U AJienianie HaiiIeHO
155 opbut meteopHsbIx Ten, cBszaHHbIX ¢ KomeToir C/SOHO (2001 D1). Takum o6pazom, SOHO komeTsI
SBJISIIOTCSI ICTOYHMKOM MEJIKUX METEOPHBIX TEJI M MOT'YT 00pa30BbIBaTh OOLIMPHBIE KOMETHO-METEOPHBIE
KOMIIJIEKCHI.
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CEKLUA:
I'eocTanmoHapHasi opOMTA U KOCMUYECKUI MYCOP

HCCJIEIOBAHUE OBJIACTEHM PEI'YJIIPHOI'O U CTOXACTHYECKOI'O JIBUKEHUS
B OKPECTHOCTH HEYCTOMUYMUBBIX CTAIIMOHAPHBIX TOYEK
TEOCTAIIMOHAPHOM OPBUTHI
Ky3nenos O./1.

Acmponomuueckasn obcepsamopusi Ypanocko2o 2ocyoapcmeenHo2o ynugepcumema
E-mail: Eduard.Kuznetsov(@usu.ru

Hanuuue craninoHapHbIX TOUEK (JBYX yCTOWYMBBIX C AONTOTaMM 75° 1 255° 1 IBYX HEYCTOMUUBBIX —
165° 1 345°) B OKpECTHOCTH I'€0CTALIMOHAPHON OPOUTHI 00YCIIOBICHO BIMSHUEM JIIUIITUYHOCTH 3KBaTOpa
3emiu. Ecnu ¢azoBas kpuBas pacnojiokeHa B 30HE CTOXAaCTMYHOCTH CeMapaTpUChl JIMOPAIIMOHHOTO
pe3oHaHca, TO IpU MPOXOKACHUM TI'E€OCTALMOHAPHBIM CIYTHUKOM OKPECTHOCTHM HEYCTOMYMBOMN
CTAallMOHAPHOM TOYKU BO3MOYKHA CMEHA TUIa OpOUTAIBLHON 3BOMIIOLINH.

B nacrosmielr paboTe A MCCleOBaHUS OCOOEHHOCTEH JBMXKEHUSI T€OCHHXPOHHBIX CITyTHHKOB
B OKPECTHOCTH HEYCTOMUYMBBIX CTAllMOHAPHBIX TOYEK HCIOJIb30BaNach «YHCIEHHAs MOAEIb JBUKCHHUS
NC3» (pazpaborana B HUM I[IMM npu TI'Y). Ilo pe3yasraTraM YHCICHHOTO WHTETPUPOBAHUS IS
HayaJIbHBIX YCJIOBHH, COOTBETCTBYIOIIUX MOJOKEHHIO B OKPECTHOCTH HEYCTONUMBOM TOUKM JIMOpaIuu,
Beruncisics nokazarelb MEGNO. Cpeman BBIBOJ, 4TO IS HaJEKHOM oneHku mokazarenss MEGNO
TpeOyeTrcs MHTepBal uHTerpupoBaHus He MeHee 100 smer. [lnsg 1ByX HAaOOpOB HauyalbHBIX JIAHHBIX,
3aJJal0IlUX CETKH B OKPECTHOCTU HEYCTOMYMBBIX CTAI[MOHAPHBIX TOUYEK Ha (a30BOIl INIOCKOCTH «JI0ITr0Ta
MOJICTTyTHUKOBOM TOYKM — OoJbIlIasi MOJYyOCh», HA OCHOBE aHalu3a 3HauyeHWi mnokasaresns MEGNO
IIOJIy4YEHbl XAapaKTEPUCTUKH TPACKTOPUI: IEepUOAUYECKasl, KBa3UIEPHOAWYECKAsA, CTOXAacCTHYECKasl.
BBINONTHEHO CcpaBHEHUE pE3YJIBTAaTOB C JAHHBIMM KapT HauyajbHBIX 3HAUYEHUMN, COOTBETCTBYIOLIUX
CTOXaCTUYECKOM IBOJIIOLNHU U PA3IMUHBIM PEXUMaM PErYJISPHBIX JBUKEHUMN, OTy4YeHHBIM Ha 30-1€THEM
UHTEpBaJie. BbIsBIIEHO yBeNIUYeHNE pa3MepoB 00acTel CTOXaCTHUECKOTO ABMKEHHMSI, KaK CII€ACTBHE POCTa
MHTEpPBaJIa UHTETPUPOBAHMSL.

Pa6ota Beimonnena npu nogaepxxkke POOU (mpoekt 06-02-16201).

INVESTIGATION OF REGULAR AND STOCHASTIC MOTION REGIONS
IN NEIGHBORHOOD OF UNSTABLE STATIONARY POINTS OF GEOSTATIONARY ORBITS
Kuznetsov E.D.
Astronomical Observatory of the Urals State University
Eduard.Kuznetsov@usu.ru

The Earth’s equator ellipticity produces the stationary points (its are two stable points with longitudes
75° and 255° and two unstable ones 165° and 345°) in neighborhood of the geostationary orbits. If the phase
curve is situated in the libration resonance stochastic zone then the orbital evolution type can be changed
when the geostationary satellite leads the neighborhood of the unstable stationary point.

In the present work “Numerical model of the artificial satellite motion” (the model produced by the
Institute of Applied Mathematics and Mechanics at the Tomsk State University) was used to investigate
the geosynchronous satellites motion peculiarities. The indicator MEGNO was calculated from results of
numerical integration for initial conditions corresponding to the neighborhood of the unstable stationary
point. It was deduced that the integration span had to be not less than 100 years to obtain the reliable
estimation of MEGNO. The trajectory types (periodic, quasi-periodic, stochastic) determined from analysis
of MEGNO for two the initial data sets giving the grid on phase plane “the subsatellite point longitude —
semi-major axis” in the neighborhoods of the unstable stationary points. The results compared with the
initial data maps obtained on 30-years time span and corresponding to both stochastic evolution and different
types of regular motions. Increase of sizes of stochastic motion regions revealed due to the integration
interval growth.

This work was supported by the RFBR (project no. 06-02-16201).
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HNCCIIEJOBAHUE ITPUYUH POCTA BEPOSITHOCTHU CTOJIKHOBEHUS
HA TEOCTAIIUOHAPHOM OPBUTE
Enumes B.II., Morpynnu N.1., Kiumuk B.VY., Mano A.M., Kynak B.1.
YorcHY JIKH, Yorceopoo, Yrpauna
space@univ.uzhgorod.ua

[lomydeHbl OLIEHKM W3MEHEHMsI BEPOSTHOCTU CTOJKHOBEHUS HEYIPaBIIIEMbIX I€OCHUHXPOHHBIX
oobektoB (HI'O) ¢ axtuBHbIMH reocranuoHapHbiMu cnyTHUKamu (I'C). Hamu Oblmu MCIIONB30BaHbI
aneMeHThl opouT 'O u3 katanora UTA PAH nHa 1996 1. u karanora ESA (Classification of geosynchronous
objects. — Issue 9) na Hayanmo 2007 r. BeposATHOCTH BBIYUCISUIUCH YNPOUICHHBIM MPSIMBIM MeToaoM [1]
PaccuuTbiBanuck onacHble COMMKEHNs 00beKTOB Ha MPOoTskeHUH 1500 CyTOK M BEpOSTHOCTH CTOJIKHOBEHU I
Ha 3TOM npoMexyTke: B 1993-1997rr. — no karanory MTA 1996 u B 2003-2007rr. — no karanory ESA 2007.

107° P (8 eymim) BeposiTHOCTH CTONKHOBEHUH BBIYMCIISIIMCH KaK HHTErpal OT INIOTHOCTU
" 1 0420030052007 PACIIpelIeIeHUs] MUHUMAJIbHOTO PACCTOSIHUS IIPU ONTACHBIX COMMKEHUSX.
W3 momy4eHHbIX KPUBBIX U3MEHEHHS BEPOSTHOCTH (IIPEACTABICHBIX HA
PHCYHKE) CIEeIyeT, YTO YBEJIMYEHHE BEPOSTHOCTH CTOJKHOBEHHS
3HAUUTENILHO OIEpe’KaeT pPOCT KojauuecTBa 00BbekToB. 3a 10 mer
yBenuumiioch konnuectBo HI'O B 2,02 pa3a, aktuBHbix 'C—B 1,49 paza,
_ i e a cpenHasa BeposATHOCTh cToikHOBeHMss HI'O ¢ akruBHbiMu ['C
L ypenmummack B 4,5 pasa. Ho BEpOSTHOCTE CTOTKHOBEHHSI 33 TO OCTAETCS
e cyrox emie manoi: P=0,95-10°+0,21-10°°.
[Ipu BeIYMCIIEHUY JBUKEHUS CITy THUKOB YUUTHIBAIINCH HEOAHOPOAHOCTD
I'PaBUTALIMOHHOIO NOJIs 3emiin, cuiibl nputTskeHust ConHua u JIynsl. CpenHsis HEBSA3Ka BBIYUCIEHHOIO 10
nByM karanoram nojoxenuss HI'O na 2006 rox cocramsna: 1-2° mo ¢ u 7-10° mo A.

Osxupmaercs yBennuenue (B 3 — 4 paza) BepositHocTH cronkHoBeHuss HI'O ¢ aktuabiMu I'C B 2014—
2023 rr. B cBs3u ¢ Bo3BpameHuem opout HI'O 68050J, 66053 (B 2014 r.) u HI'O 70055A, 67066G
(8 2020 . m 2023 1.) B TIIOCKOCTH dKBaTopa [2]. Pe3koe yBennueHne prcka CTOJTKHOBEHUS HaOMOAaeTcs
y’Ke NP HaKJIOHaX opOUTHI i = 2°.

Cpennsis  Ha  OONBIIMX MpPOMEXYyTKax BpeMeHH (>10 1eT) BeposATHOCTh CTOJKHOBEHHUS Ha
reOCTallMOHAPHON OpOUTE H3MEHSETCSd MEePUOJUYECKH C HM3MEHEHHEM Treorpauueckoil I0JaroThl
MOJICITYTHUKOBOI TOYKM. Pe3koe yBenmuueHHe pHUCKAa CTOJKHOBEHMH (B ~2 pa3a) NpPOTHO3MPYETCs
B OKpecTHOCTsX Touek A =50° + 60°n(n=0, 1,2, 3,4, 5).

 dh=50.0
0.2 [

0.2

12.@?.1 983 -20008.1997
0.1 -

0.0

1. Klimik V., Kizyun L. // Kunemaruka u ¢uzuka nebecusix Ten. Ilpunoxenue. — Ne 5, — Kues:
HAHY, 2005. — C.393-397.

2. EmimeB B.I1., Motpynuu LI, Knimuk B.Y. // Kocmiuna Hayka 1 rexHonorig. — T.13, Nel, — Kuis:
HKAY, HAHY, 2007. — C.49-53.

RESEARCH OF REASONS OF INCREASE OF PROBABILITY OF COLLISION
ON GEOSTATIONARY ORBIT

Epishev V.P., Motrunich LI., Klimyk V.U., Matso G.M., Kudak V.1,
UzhNU LSR, Uzhgorod, Ukraine.

The estimations of change of probability of collision of uncontrolled geosynchronous objects (UGO)
withactiv geostationary satellites (GS) are obtained. The catalogue of orbits GO of Institute of a theoretical
astronomy of the Russian academy of sciences on 1996 and catalogue of GO ESA (febr.2007, issue 9) was
used. The probabilities were calculated using the simplified method [1]. Dangerous rendezvouses during
1500 day and the probabilities of collisions on this interval were calculated: in 1993-1997 years — on the
catalogue ITA (1996) and in 2003-2007 years — on the catalogue ESA (2007). From the obtained curve
change of probability (figure) follows, that the increase of probability of collision is much more than increase
of quantity of objects. For last 10 years quantity of UGO has increased in 2.02 times, for active GS - in
1.49 times, and the mean probability of collision for UGO with active GO has increased in 4.5 times. But
the probability of collision for one year remains small: P =0.95-10°+ 0.21-10°°.
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MOHHUTOPHUHI' KOCMHUYECKOI'O MYCOPA HA TEOCTAIHMOHAPHBIX 1 BBICOKOJJIJI
HUIITUYECKHUX OPBUTAX
Pymsuues' B.B., buptokos'? B.B., Aranos® B.M.,
Tutenko* B.B, [ Counnnna® A.C. |, Cepreepa' E.A.
'KpAO, *TAULLL, *HUTIM PAH, *‘I'AO PAH
E-mail: rum@crao.crimea.ua

B Kpeivmckoii actpodusudeckorn oocepBaropuu ¢ 2004r. mpoBOIATCS peryssipHbIe HAONIONCHUS
Majopa3MEepHOro KOCMHYECKOTO0 Mycopa B TeocTalmoHapHoOW ob6mactu. HaOmiomeHus mnpoBoasTcs Ha
teneckonax KpAO: AT-64, PH-1, Leticc-1000, 3THI, u TAWUIII Iieticc-600. B reocranmonapHoii odmactu
obHapyxxeHno Oosiee 100 manopasmepHbIX ¢parMeHTOB, Oonee 50 W3 KOTOPHIX COMPOBOXIAINCH Ha
WHTEpBajax OT 2-X HOUEH W JI0 HECKOJIbKUX JieT. KpoMe Toro, mpoBOAMIMCH HAOTIONEHNUSI OKPECTHOCTEH
BBICOKOUTHNITHYECKUX 00beKTOB 25054 (651ok JIY CO3) 11 28944 (pazronnslii 610k Breeze-M) ucnsiraBimx
paspymenre B (depane 2007r u ¢parmeHToB HHM3KoOopOHWTanmpbHOro oObekTa 25730 (Fengyun 1C)
pa3pylIeHHOTro OayumicTHIecKor paketoit B saBape 2007r. B pesynbrare HabmoneHui ObIIM 0OHAPYKEHBI
1 conpoBOXAaMHCh Oosee 40 hparMeHTOB OT 00beKTOB 25054 1 28944 u 2 ¢pparmenta ot 25730. Tunmunas
TOYHOCTh aCTPOMETPUUYECKUX TostoxkeHuit 0.5-1.0 yri. cek.

SPACE DEBRIS MONITORING ON GEO AND HEO ORBITS
Rumyantsev' V.V., Biryukov!? V.V., Agapov? V.M.,
Titenko* V.V, [Sochilina® A.S.], Sergeeva' E.A.

'CrA0, *SAI MSU, KIAM RAS, *GAO RAS

rum(@crao.crimea.ua

The Crimean Astrophysical Observatory carry out a regular observations of small-sized space
debris in geostationary area since 2004. We use 4 telescopes CrAO: AT-64, PH-1, Zeiss-1000, 2.6-m Shain
Telescope, and Zeiss-600 telescope of Crimean laboratory of SAI. As a result, more than 100 faint space
debris objects were detected in geostationary area. More than 50 objects were monitoring in the range from
2 nights to several years. Moreover, we surveyed fragments resulted from the recent breakup of HEO and
LEO objects 25054 (AUX motor), 28944 (rocket body Breeze-M) and 25730 (Fengyun 1C). Last object
was destroyed by China ballistic missile in January 2007. During these observations we detected and
carried out monitoring of more than 40 fragments from objects 25054 and 28944 and 2 fragments from
25730. Typical astrometric accuracy of our observations is 0.5-1.0 arcsec.

HABJIIOAEHWSA COBBITUI B OKOJIO3EMHOM ITPOCTPAHCTBE
HA ITUKE TEPCKOJI - 1997 — 2007r.r.

Kapmos H.B., Ceprees A.B., Tapaauii B.K.
Tepckonvcxuti punuan Uncmumyma acmponomuu PAH

MOHUTOPUHT COOBITHI C NCKYCCTBEHHBIMH HEOECHBIMUA 00BbEKTaMHU B OKOJIO3EMHOM TIPOCTPAHCTBE
BBITIOJTHSIIICA B oOcepBaTopuu Ha ruke Tepckoin B Teuenue 1997 — 2007r.r. [locraHoBka Takux HaOMIONEHUIMA
ObLIa BBI3BaHA HECKOJIIKUMU TIPUYNHAMH:

- pacTymied 3acelleHHOCTbIO OKOJIO3€MHOIO MPOCTPaHCTBA M HPU 3TOM HECONIACOBAHHOCTBIO
MaHEBpPUPOBAHUsS 00BEKTOB HA OpOUTAX;

- HAJIMYMEM HEYNPaBISIEeMbIX YYaCTKOB IOJIETa 0OBEKTOB M BOBHUKHOBEHUEM HEIITATHBIX CUTYallNH;

- OTJIAKON PEXMMOB TI0JIETa HOBBIX KOCMHUYECKUX allapaTroB U OJIOKOB;

- aBapusiMH, pparMeHTanue 00bEKTOB U NEPETIETOM B K(KOCMUUECKUI MyCOp»;

- HapyIIECHUSIMH CXEM TI0JIETa U yBOJIa OOBEKTOB HA paCUETHBIC OPOUTHI.

PaboThI BEINOIHEHBI HA ACTPOHOMUYECKOM KOMIUIEKCE 2-M TeJIeCKOIa CleMalucTaMu 00cepBaTopun
VIS psifia OpraHn3alnil, 3aNHTEPECOBAHHBIX B 0€30MaCHOI HaBUTALMU KOCMHYECKUX alllapaToB Ha dTarmax
3amycka v noserta. [lpuBeieHsI pe3ynbTaThl HAOMIOIEHHIA, OTIMCaHa METOMKA MOHUTOPHHTA U OTIEPAaTHBHOMN
00pabOTKH TaHHBIX.
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OBSERVATION of EVENTS IN NEAR EARTH SPACE ON PIK TERSKOL - 1997 - 2007r.r.
Karpov N.V., Sergeev A.V., Tarady V.K.
Terskol branch of Institute of Astronomy, Russian Academy of Science

Monitoring events with artificial celestial objects at the near-Earth space was carried out in Terskol
observatory during 1997 - 2007r.r. Target setting of such observation has been caused by the several
reasons:

- Growing population of near-Earth space and at the same time the lack of coordination of maneuvering of
objects in orbits;

- The existance of uncontrolled section of flight of objects and occurrence of worst-case situations;

- Regulation of flight regime of new space vehicles and blocks;

- Failures, a fragmentation of objects and flight in « space debris »;

- Infringements of circuits of flight and withdrawal of objects into settlement orbits.

This works is carried out using 2-m telescope of astronomical complex of Terskol observatory
for number of the organizations interested in safe navigation of the space vehicles at stages of start and
flight. Outcome of observations are resulted, the technique of monitoring and operative data processing is
described.

BbICOKOTOUYHBIE HABJIIOJAEHUSA BBICOKOOPBUTAJIBHBIX OBBEKTOB
I'pumun E. A.', Kyumos K. B.2, HoBukos C. B.!, Cementios B. H.2, [llapropoxackuii B. /1.!

HUUTIpeyusuonnoeo Ipubopocmpoenus @edepanvrozo Kocmuueckoeo Aeenmemea
TAULI MI'Y

C 60-x ronoB HHUU Ilpubopocrpoenus (trenepy — HUUIIIL) u TAULI MI'Y paspabareiBanu
METOJIbI BBICOKOTOUHBIX ompeneneHuii koopauuat KO. B mocnennee Bpemsi CIOXHIACh CUTYaIHsI, KOT/Ia
JATbHOMEPHBIE ONpPENETICHUsI CTalM CYIIECTBEHHO TOYHEE TaHTeHIMAIbHBIX. B foKimane paccMOTpeHbI
MOCJICIHUE PE3YJBTAThl MO MOBBIIIIEHUIO TOYHOCTH U ONEPATUBHOCTH OMPENENIEHUN YTIIOBBIX KOOPIMHAT.
Haiinens! ontuManbHble peKUMbl HAOMIOACHUI U METO/IBI peyKIuU. JIOCTUTHYTa TOYHOCTH OTIPEICTICHUS
TIOJIOKEHUI HaBUTAITMOHHBIX CIyTHUKOB (0.3-0.5” 1o ogHOMY KaJapy MPaKkTUYECKH B PEXKUME PEATHHOTO
BPEMEHH Ha MHCTPYMEHTE, COBMEIIAIOIIEM B ce0e JIa3epHbIN JaIbHOMEP B KaMepy IIMPOKOTO IMOJISI CXEMBI
Puxrepa-Cnedorra.

HIGH-PRECISION OBSERVATIONS OF SATELLITES AT HIGH ORBITS
Grishin E.A.', Kuimov K.V.2, Novikov S.B.!, Sementsov V.N.?2,
Shargorodskiy V.D.!

'FSUE IPIE of Federal Space Agency
Sternberg Astronomical Institute of Moscow State University

IPIE & SAI develop methodic of high-precision measurements of positions of space objects during
40 years. The last time situation is that the laser ranging became much more precision than tangential
coordinates’ determination. Our novelty is in fast and accurate determination of angular coordinates. The
optimal schemes of observations and data processing were found for combined device consisting of Laser
Ranger & Richter-Slevogt wide field camera. The accuracy achieved on single CCD frame in nearly real
time is within 0.3-0.5 arcsec.
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COBMECTHBIN MPOEKT HHUU «<HUKOJAEBCKASI ACTPOHOMUWYECKAS
OBCEPBATOPUSI» U IBbBOBCKOM ACTPOHOMUWYECKON OBCEPBATOPUHU
1O NO3NIITUOHHBIM HABJIIOAEHUAM UC3
Kossipes E.C., Cubupsixosa E.C., [llynsra A.B."",

" HUU « Hukonaesckas acmpoHoMu4eckdas oocepeamopusiy,

Anynesuu C.B., bununckuii A.W., bnaroasip S.T., Bupyn H.B.,
Bosuuk E.B., JlJorBunenko A.A., Maptoiatok-Jlororkuit K.IT. ™
2 Aemponomuueckasn obcepsamopust JIb606cKko20 HaAYUOHANLHO20 yHusepcumema um. U. @panxko
E-mail: virun@astro.franko.lviv.ua

B noxmanme mpencTaBieHO OMUCAaHUE COBMECTHBIX pabot, mpoBoaumbix HUU «HukomaeBckoit
actpoHoMuyeckorr oOcepBaropuein» (HUW HAO) u JIbBOBCKOIl acTpoHOMHUYECKOH obOcepBaTopHeit
(JIAO), mo ompeneneHUIo mapameTpoB OpOUT HU3KOOPOUTATBHBIX MUCKYCCTBEHHBIX CITyTHHUKOB 3EMITH.
OT0OpakeHsl MAary Mo MOJAEPHU3AIMH TEXHUIECKOTO COCTOSIHUS TEJIECKOTIOB U TPOTPAMMHOTO 00€CTIeUeHUS
HaOmoneHnit Ha TeneBU3MOHHBIX [13C-kamepax, B pe3yabrare KOTOPBIX 3HAYUTENHHO YBEITHMUYUIHCH

KauecTBO M KoinuecTBo Habmonenuit UC3. IlpeacraBnensl pe3yinsTarbl 00pabOTKU JAaHHBIX COBMECTHBIX
HaOmofneHuit HuzkoopOuTanbHbIx KA Ha Tenmeckomax — «CKOpPOCTHOM aBTOMATHUECKHHA KOMILIEKC)
(r. Huxonaes) u TIJI-1M (r. JIbBoB). JleMOHCTpalys BO3MOKHOCTEH CHHXPOHHBIX HAOMIOICHHI CTapTOB
MmanopaszmepHbix MC3 (B yactHOCTH 3reMeHTOB KiactepHoro 3amycka PH «/lnenp» ¢ KA EgyptSat-1)
nokasana Iesecoodpa3HocTh HaOmoneHui ¢ ucnoib3zoBaHueM TB II3C-kamep u KOpOTKO(OKYCHBIX
00BEKTUBOB ¢ 00JIBIIUM pabounM noseM 1°+4°. B nokmnaae npuBoAsTCS MPEUI0KEHHS 110 B3aUMOICHCTBHIO
¢ Ilentpom Konrpons Kocmuueckoro IIpoctpancTBa YkpanHsl.

JOINT PROJECT OF RI “NIKOLAEV ASTRONOMICAL OBSERVATORY” AND LVIV
ASTRONOMICAL OBSERVATORY ON POSITIONAL OBSERVATIONS OF SATELLITES

Kozyrev E., Shulga A., Sibiryakova E., ™V
" RI “Nikolaev astronomical observatory”,

Apunevich S., Bilinsky A., Blagodyr Ja., Lohvynenko O.,
Martynyuk-Lototsky K., Virun N., Vovchyk E. ™
2 Ivan Franko National University of Lviv, Astronomical observatory.

The article presents the description of preliminary works carried out in RI “Nikolaev astronomical
observatory” and Lviv astronomical observatory to provide with observational data orbit parameters of the
elements of cluster’s launching carrier rocket “Dnepr” and “EgyptSat-1”. There are represented steps on
modernization the technical conditions of telescopes and software of observations with TV CCD camera,
following considerably increasing number and quality of observations of artificial satellites. The results
of data processing and analysis of joint observations of Low Earth orbit satellites, which were carried
out on telescopes “Fast Robotic Telescope” (Nikolaev) and TPL-1M (Lviv) are given. Demonstration
of opportunities of the synchronous observations of small artificial satellites launchings (in particular of

the elements of cluster’s launching of “EgyptSat-1” by carrier rocket “Dnepr’’) shows the advisability of

observations using TV CCD camera and short-focus lens with wide view field about 1° +4°. A paper offers
a suggestion on interaction with Ukrainian Centre of Space Control.
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HOBOE HAITPABJIEHUE PABOT KUTABCKOM IIIMPOTHOM CTAHIIUA
Abnymnaesa' I'H., Anues' A., Uoparumos' M.A., Kynpusinos® B.B., JIutBunenko’ E.A.,
Mapmankuna' A.JI., Monoros** N.E.

"AU AH PY3, °TAO PAH, > UTIM um. M.B. Kenovuwa PAH
E-mail: mansur@astrin.uzsci.net, v.k@bk.ru, elitS0@rambler.ru, molotov@vimpel.ru

C 2006 r. KuraGckas cranuus (Y30ekucTaH) y4acTBYeT B HaTPYJIbHBIX HAOMIONEHUSIX KOCMHYECKOTO
mycopa (KM) Hapsiny ¢ nynkramu Maiinanak, Yccypuiick, Hayunsiii, ITynkoBo, Masiku, AGacTymaHu,
Tapuxa (mpoext I1lynKOH). Habmronenus criytaukoB Ha I'CO no 14,5™ Bemonsstorcst Ha 40-cM ABOMHHOM
actporpade Lleiicca (JALl) ¢ I13C-kamepoit FLI IMG1001E (mone 3penus 28’) u co3mannoit B8 TAO
PAH nporpammoii o6pabotku I13C-kagpoB Anekc-2. Bmecte ¢ ALl B Yccypuiicke u AbacTymaHu,
KoHTponupytoTcss nonokenus Bcex ['CO-oobekroB 6e3 TLE B 30He Hany CHIL Taxxke mynHkt Kutab
y4dacTByeT B MexxayHapoaHoi kamnanuu IADC o conpoBoxaenuto ¢pparmentos KM Ha I'CO. U3mepenus
no ¢parmentam 1o 18™ BhIMONHAIOTCS Ha MaiigaHakCKoi 00CepBaTOpUU C MCIIOJIB30BAHUEM TeNIeCKOIa
Leiicc-600, FLI IMG1001E (mone 3penust 11,5”) u Anexc-2. B 2007 1. B Kutabe OyneT ycTaHOBIEH HOBBIH
22-cM Teneckon KoHCTpykiuu TepeOmxa-bopucosa (IANII) ¢ monem 3penus 4,2° (¢ FLI PL09000),
KOTOPBIN BOMJIET B MOMCKOBO-0030pHYI0 nojacucremy [1ynKOH (22-cm teneckonsl B Hayunowm, [lynkoBo,
Tupacnone, Yccypuiicke, Tapuxe, [laparynke). Teneckons! OynyT ckanuposath Bcto I'CO, obecneunBas
U3MEpPEHUs 10 BBICOKOOPOUTaNBbHBIM 0oObekTaM a0 15,5™. B 2008 1. mnst Kuraba Oyner u3roroBiieH
IIMPOKOYTONBHBIA OOBEKTHB C ToJeM 3peHus 15° u mponunanueM o 15™ 3a 10 ¢ mis HaOmromeHMA
00BEKTOB Ha BBICOKOAUIMIITUYECKUX M HU3KUX opOuTax. Ha Maiinanake mpoBOoaUTCS MOJEPHU3AIMS e1le
oanoro Teneckona Leficc-600. BmecTo BropruHOTo 3epkaia OyieT yCTaHOBIIEH KOppeKTop, KoTopblil ¢ FLI
PL4301E oGecmneuunt nose 3penus ~ 1° (a, B mpunnure, 1o 2°). Teneckon Boitner B nmoacucremy [TynKOH

11 OOHApPYKEHHUSI U COMPOBOXKICHHS BEICOKOOPOUTAIBHBIX (hparmMeHToB KM.

NEW WORK DIRECTION OF THE KITAB LATITUDE STATION
Abdullaeva' G.N., Aliev' A., Ibragimov' M.A., Kuprianov? V.V, Litvinenko? E.A.,
Marshalkina' A.L., Molotov*® L.E.

'"UBAL 2 CAO, * KIAM
mansur@astrin.uzsci.net, v.k@bk.ru, elit50@rambler.ru, molotov@vimpel.ru

Since 2006 Kitab station (Uzbekistan) participates in patrol observations of space debris (SD) in
cooperation with Maidanak, Ussuriysk, Nauchny, Pulkovo, Mayaki, Abastumani and Tarija points under
the PulCOO project. Observations of the GEO satellites with brightness down to 14.5™ are carried out with
40-cm double Zeiss astrograph (DZA), FLIIMG1001E CCD-camera (FOV about 28”) and Apex-2 software
complex elaborated in CAO for CCD-frames processing. DZA in Kitab together with DZA in Ussuriysk and
Abastumani controls the positions of all GEO-objects without TLE above former Soviet Union. Moreover,
Kitab point participates in international campaign of IADC for the tracking of SD fragments at the GEO
region. Measurements for fragments with brightness down to 18™ are fulfilled at Maidanak observatory with
Zeiss-600 telescope, FLI IMG1001E CCD-camera (FOW about 11.5”) and Apex-2. New 22-cm telescope
of Terebizh-Borisov (SAI) with FOV of 4.2° (with FLI PL09000) will be erected in Kitab in 2007 in order
to be included in surveying network of the PulCOO (22-cm telescopes in Nauchny, Pulkovo, Tiraspol,
Ussuriysk, Tarija, Paratunke). These telescopes will be scanning the GEO region in the whole providing
measurements on high-orbit objects with brightness down to 15.5™. Extra Large FOV objective (about 15°)
and limiting magnitude of 15™ for 10 s exposure will be produced for Kitab in 2008 for the observations
of objects at high-elliptical and low Earth orbits. The modernization of one more Zeiss-600 telescope is in
progress. The optical corrector will be installed instead of secondary mirror in order to provide FOV about
1° with FLI PL4301E (up to 2°, in principle). The telescope will be included in PulCOO subsystem for the
detection and tracking of high-orbit SD fragments.
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HEKOTOPBIE PE3YJIBTATbI HABJIIOJJEHUI TEOCTAIIMOHAPHBIX UC3
B 2006 - 2007 TOAAX
MInuraneauk M.I1., 2Cepos C.A.
'OA0 MAK «Bvivmneny, *@BO MI'TY um. H.O. Baymana

[TpuBnexkaembie myHkThl HaOmonenusi (ITH) Hazemuoit cetm omtuueckux cpencts (HCOC)
u IlynkoBckolt koomepauuu ontudyeckux Haomonareneit  (IlynKOH) wurparor 3HauuTenbHyl poib
B KOHTPOJIE KOCMHUYECKOTO MPOCTPAHCTBA HAa T€OCTALIMOHAPHBIX OpOUTAX.

ITH HCOC, tpaaunmonno ¢ 1984 roana, pabotator B unTepecax Llenrpa o6paboTku. X 3HAYMMOCTH
HEOJHOKPATHO MOATBEP)KJaach 3aKa3dyMKOM, OCOOCHHO MpH MPOBEACHUM padOT B HECTaHIAPTHBIX HIIU
aBapuiHbIX cuTyalusx. [Ipu atom Takne ITH kak « MoHABI U « APXBI3», UMEIOIINE BEICOKO OJTOTOBJIEHHBIX
CMELUATNCTOB, MOCTOSHHO MOJIEPHU3UPYEMbIE CpEICTBA HAOMIONEHUS M 0O0pabOTKH, HE OTCTAlT OT
TpeOOBaHUI CETOIHSAIIHErO JTHS.

B nocnennue 2-3 rona nosiBUiIaCh OCTpasi HEOOXOAMMOCTH B PACIIMPEHUN KOJIMYECTBA M KaUeCTBEHHBIX
[IapaMeTPOB IPHUBJIEKAEMBIX ONTUYECKUX CPEICTB. OTO BbI3BAHO HHTEHCUBHBIM HCIOJIb30BAHHEM
reoCTallMOHAPHBIX OPOUT, a TaK ’ke: TEeHIEHIMSIMU K MHHHaTIopu3anuu HoBbIX MC3, Bo3pacTaromum
KOJIMYECTBOM KOCMHMYECKOTO MycOpa, HaXOKJIeHHeM paboTaromux u He padortatommx MC3 Ha oueHb
OJM3KUX PACCTOSHUSIX.

Takue cpencTBa, pacrosiaraeéMble Ha OOJBIIOM JIOJTOTHOM JHara3zoHe, o0nagaromue OonbIIuMH
IIOMCKOBBIMH BO3MOKHOCTSIMU cocpenoToueHsl B coctase [TH ITynKOH.

Cosmectroe ucnonbzoBanue [TH HCOC u ITH ITynKOH no3Bosiuiio ceppe3HbIM 00pa3oM YBEIHYUTh
KaTaJlor KOCMHUYeCKUX 00bekToB LleHTpa 00pabOTKM KONMYECTBEHHO M pellaTbh HOBBIE 3a7a4d MPExX]e
BCETO0 B KaTaJOru3alui KOCMHUYECKOTo Mycopa. HekoTopeie 13 BBIIOIIHEHHBIX 3a/1a4 UMEIOT OUEHb BBICOKHH
Hay4HbIN ¥ IPAKTUYECKUN YPOBEHb U BbI3bIBaOT MHTepec y cnenuannctos CIIA u EKA.

[TpuBoasaTcs HekoTophle KonudyecTBeHHbIe Mokazarenu padorst HCOC u IlynKOH B mHTepecax
Lentpa o6pabotku B 2006 — 2007 romax. [laercs ux kparkuil aHanus. Bwiaenstorcst HampaBiieHUs
JabHEUIIEro COBEPIICHCTBOBAHUS paOOThI IPUBJIEKAEMbIX ONTHUYECKUX CPEJCTB.

THE RESULTS OF GEOSTATIONARY SATELLITIS OBSERVATIONS IN 2006 —2007
Shpital’nik M.Ts., Serov S.A.

An analysis of results obtained in 2006 — 2007 is given.

O IPUMEHEHHWU HIUPOKOITIOJIBHBIX JIMH30BbIX OBFBEKTUBOB J1JI51 3A1AY
KOHTPOJISI KOCMMUYECKOI'O IPOCTPAHCTBA
Cyxos ILIL!, Boakos C.K.!, Kapnenko [.®. !, I'youn E.I". !, [Tansrues H.I'. !, Turenko B.B.2,
SImannkuii B.A. 3, Tkauenko A.A ..
"HIUU AO OHY, “TAO PAH, ITynkogo, *OHNUN BC, XaprkoB

Ha ocnoBe HabOmiomenuii, npoBeaeHHbIXx B OAO ¢ TecTUpOBaHMEM IIECTH Pa3HBIX MapoK
(0TOOOBEKTUBOB, IMOKa3aHAa MEPCHEKTUBHOCTh M BO3MOXHOCTh MX IMPHUMEHEHHs JI 3a/1a4 KOHTPOJISA
KOCMHYECKOTo mpocTpancTBa. [IpuBenens! pe3ynsrarsl 0030pHbIX Habmonenuit no GEO, LEO.

ABOUT USING WIDE FIELD OPTICS FOR OBSERVATIONS ARTIFICIAL
SATELLITES AND SPACE SURVEILLANCE.
P.P. Sukhov!, S.K. Volkov'!, G.F. Karpehko', E.G. Gubin', N.G. Paltsev!, V.V Titenko?,
V.A. Yamnitsky®, A.A. Tkachenko’,

On base of the observations, getting in OAO with testing six different marks optics, perspective and

possibility of their using for problems of the space surveillance are shown. The results of the GEO and LEO
observations are shown.
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HNCCIEOJOBAHUSA MAJIOPASMEPHBIX TEOCTAHMOHAPHBIX OBFBEKTOB
B OBCEPBATOPUU HA ITUKE TEPCKOJI B 2006 — 2007 'OOAX
Annpee M.B. !, Baxrurapaes H.C.?, Ceprees A.B.!, Tutos /1.JI.

"' Tepcronvcxuui punuan MHACAH, 2 MHACAH,

E-mail: nail@inasan.ru, sergeev(@terskol.com

B 2006 r. B Tepckonbckom dunmane MHACAH HauaTel perynspHble HaOmMOAeHUsT (PparMeHTOB
KOCMHYECKOT0 Mycopa Ha reocTaIioHapHoit opourte. HccnenoBanus Bexytes Ha Teneckonax LIEMCC-2000
u L[EMCC-600 B o6cepBatopun Ha muke Tepckon (Kabapmmmo- Bamkapus, P®). Pacromoxenne
obcepBaropun u cymiectBytomas amnmapatypa (I13C- npuemHuku ¢ peaykropamu (okyca) TMO3BOJSIOT
0oOHapy>XMBaTh W PETUCTPUPOBATH OOBEKTHI 10 20-i 3BE3MHON BETWYMHBI Ha CTAIlMOHAPHOW OpOWTE
or 115°8B. 1. mo 35° 3.n. PerynmsapHo oOHapyXWBaroTcs MeNKue (pparMeHThl KOCMHYECKOTO MYyCOopa,
OoTCyTCTBYIOIME B KaTtanorax. Hanpumep, 20 mas 2007 roga ObT 0OHApY’>KEH HEM3BECTHBIM (PparMeHT
18-i 3B. BeJl., KOTOPBIN HAOMIOAAJICS B TEUCHUE YEThIPEX MOCIeayonuX Houel. [IpuBoasTcs: pe3yabTaThl
MO3UIIMOHHBIX U (poTomeTpuueckux HabOmomeHuid. PaGotel mpoBomsitcs B corpyanudectse ¢ HITO
nMm. C. A. JlaBoukuna, OAO «MAK «Bemmmen», 'AO PAH u UIIM PAH.

GEOSTATIONARY SPACE DEBRIS RESEARCHES IN THE TERSKOL OBSERVATORY
IN 2006 — 2007
M. V. Andreev', N.S. Bakhtigaraev?, A.V. Sergeev!, D.L. Titov?
'Terskol Branch of INASAN - INASAN

In 2006 in Terskol branch of INASAN regular observations of space dust in a geostationary orbit
have begun. Researches are conducted on telescopes Zeiss-2000 and Zeiss-600. The arrangement of an
observatory and the existing equipment (CCD-receivers with reducers of focus) allow to find out and
register objects up to 20-th star magnitude in a geostationary orbit on longitudes from 115 ° E to 35°W.
Many fragments of space debris, not presented in catalogues are found out. E.g. unknown fragment of
18 star mag. were detected on May 20, 2007 and observed next four nights. Results of observations are
presented. Works are spent in cooperation with Lavochkin Association, Vympel Scientific Production
Company, Pulkovo Observatory and Keldysh Institute of Applied Mathematics of RAS.

AHAJIN3 TEXHOTEHHOM OMMACHOCTHU JJISA TEOCTAIIMOHAPHBIX KOCMHUYECKHUX
AIIITAPATOB BBJIU3U TOUYKHU JIUBPAILIUU 75 ° BJI,
Kiumua A.®.!, Yazos B.B.2, baxturapaes H.C.?, Koctiok H./I.?
THITO um. C.A. Jlasouxuna > TAULII MI'Y 3 HHACAH
E-mail: zov(@sai.msu.ru, nail@inasan.ru

[IpuBonsaTcs pe3ynpTaThl pacueTHbIX omeHok Ha 2007 u 2008 roapl OMACHBIX COMMMKEHUI
KOCMHYECKUX 00BEKTOB ¢ TOUKaMu CTOssHUs KA BOMM3u Touku jaubparuu 75 ° BocT. monrotsl. [IposeacH
aHAJIU3 PACUETHBIX CHUTYallUld OMACHBIX CONIIKEHUH, BBISBICHBI MPEUMYIICCTBEHHBIC HAIMPaBICHUS
commxennit. OOGHapyKeHbI HECKOJIBKO KOCMUYECKUX 00BEKTOB, KOJIMYECTBO OMACHBIX CONMMIKEHUN KOTOPBIX
¢ KA Ha Toukax crosaus 70-80 ° B/l B coTHH pa3 Bbinie, yeM ¢ octanbHbiMU KO Ha ['CO. O0cyxmaercs
nporpaMmMa uccienoBanuii mo msyudenutro KO, mpexacrapnstonux ocoOyro omacHOCTh ans KA BOmu3u
75° B/I, ¥ 10 M3YYECHHIO MaJOpa3MEPHOr0 TEXHOI'CHHOTO KOCMHUYECKOIO MyCOpa, MPEICTaBIISIONIETO
HauOOoJbIIYI0 yrpo3y A 3Tux KA.

TECHNOGENIC HAZARD ANALYSYSIS TO GEOSTATIONARY SATELLITES NEAR THE
LIBRATION POINT AT 75°E
A.F Klishin', V.V.Chazov?, N.S.Bakhtigaraev’, N.D.Kostyuk?
"Lavochkin Association 2SAI MSU, 3- INASAN

Results of calculations of dangerous approachements of space objects with points of standing
geostationary satellites near to a longitude 75 ° E on 2007 and 2008 are presented. The analysis of dangerous
approachements situations is carry out, predominant directions of approach are detected. The program of
researches on studying of space objects, representing special danger for geostationary satellites close to

longitude 75 ° E is discussed.
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HABJIIOAEHUE OFBEKTOB OKOJIO3EMHOI'O TIPOCTPAHCTBA
KOMBUHUPOBAHHBIM METOAOM
Ko3ssipes E.C., Cubupsikosa E.C., lllynera A.B.

B ciyuae nabironeHuii ObICTPO IBHKYIIMXCA 00BEKTOB Ha BBICOKMX OKOJIO3EMHBIX OpOUTAX Ha HEMOABUKHOM
TEJIECKOIIE BPEMs SKCIIO3UIMU OTPAHUYEHO CKOPOCTHIO OOBEKTA, IMPH ITOM MPOHUIIAIONIAS CIIOCOOHOCTh
3HAUUTENILHO HUXKE BO3MOXHOM Ha jgaHHoM uHCcTpyMeHte. B HUW HAO pazpabGoran u npumeHseTcs
koMOuHKpoBaHHbII MeTos [13C HabmoaeHNH, TO3BOIAIONINHI 3HAYUTEIBHO YBETUUYUTH BPEMsI 3KCIIO3ULIUH.
KoMOMHHPOBaHHBII METO/] OCHOBBIBAETCS] HA MPUMEHEHUH peXMMa CHHXPOHHOTo nepeHoca 3apsaa (drift
scan; time delayed integration) 1 moBopoTHO# maTopmsbl (YyCTPOUCTBO, TOBOPAYMUBAIOLIEEe KaMepPy BOKPYT
ocH OOBEKTHBA) M 3aKJIIOYAETCS B UYEPEIOBAHMM PA3IMUYHBIX pexuMoB pabotel I13C kamepsl. Meton
MO3BOJISIET MTOJyYaTh TOYEUHbIE M300pakeHUsI 00bEKTOB M OMOPHBIX 3Be3/1. Bpems sKcro3uiy orpaHuueHo
TOJIBKO BpEMEHEM MpoxoxkaeHus oobekta o I13C marpuiie, 4To MO3BOJISET YBETUUYUTH BPEMS SKCIIO3ULIUU
B 10-50 pa3 no cpaBHEHHUIO C KaJIpOBBIM PEKUMOM HAOIIOIEHUH Ha HETTOJBI)KHOM TEJIECKOIIE.

Komb6unupoBanssiit Mmeton npumensiercs Ha Teneckonax CAK HUN “HAO” u A3T-8 r. EBnaropus.
CpaBHeHue pe3ynbTaToB HaOMIOeHUH KOMOMHIPOBAHHBIM METOJ0M Ha MasiokaipoBoii I13C ¢ pe3ynbraramu
HaOTI0ZICHNH B KaIpOBOM PEKUME IMOKA3aJI0 YBEIMUYEHUE OTHOLICHHUSI CUTHAJ IIIyM B 6 pa3 pU yBEJIMYEHUU
BpeMmeHu sKkcniozuiiuu B 50 pa3. KomOuHMpoBaHHBINH MeTOA 0COOEHHO 3 PEKTUBEH I OBICTPBIX OOBEKTOB,
TAaKUX KaK BBICOKORJUIMINITHUEcKHe M HaBuranuonusie MC3. B wacTHOCTH, OH MO3BOJSET HaOMIOAATh
HaBUTallMOHHbIE CYTHUKU C 3kcno3unuein 30-40 cek. npu none 40°. Takke 3TOT METO NPUMEHUM JIs
HaOTI0ZIeHNs] OBICTPO JBIDKYILUXCS aCTEPOU/IOB.

OBSERVATION OF NEAR-EARTH OBJECTS BY COMBINED METHOD.
Y. Kozyryev, Y. Sybiryakova, O. Shulga

In case of observation of fast moving objects on high near-Earth orbits on motionless telescope, exposure
time is limited to velocity of object, thus sensitivity is much lower than the possible on given telescope. The
combined method of CCD observation, that allows considerably increasing exposure time, was developed
and now is used in RI NAO. The combined method is based on application of a drift-scan mode and
a turning platform (that device turning the CCD camera around telescope axis) and consists in alternation
of different modes of operation of CCD camera. The method allows getting dot images of observable
objects and reference stars. An exposure time is limited only to time of object movement through CCD
chip; it allows increasing exposure time at 10-50 times in comparison with frame mode of observation on
motionless telescope.

The combined method is used on FRT telescope in RI NAO and on AZT 8 telescope in Yevpatoria.
The Comparison of results of observation by combined method with using of low-frame-rate CCD camera
with results of frame mode observation has shown increase of signal-to-noise merit at 6 times, when exposure
time increase at 50 times. The combined method is especially effective for fast moving objects, such as
high elliptical and navigation artificial satellites. In particular, this method allows observing navigation
satellites with exposure time 30-40 second at a field 40°. Also this method is applicable for observation of
fast moving asteroids.
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CUCTEMA MOHUTOPHUHI'A TEOCUHXPOHHBIX OBBEKTOB
KOYPOBCKOM ACTPOHOMMYECKOM OBCEPBATOPUM YPT'Y
3axapona IL.E., Ky3neuos 2./1., I'mamazna JI.B., T'opaa C.1O., Kaiizep I T.
Acmponomuueckasn obcepsamopusi Ypanocko2o 2ocyoapcmeenHo2o yHugepcumema
E-mail: Polina.Zakharova@usu.ru

B 2004-2007 rr. B KoypoBckoii acTpoHOMHUYECKOH 00cepBaTOpum YpajabCKOTro ToCyJapCTBEHHOTO
YHHMBEPCUTETA BBINOJIHEHA MoJiepHU3anus TeneckonoB SBG u A3T-3.

Ha reneckone SBG ycranosnena [13C-kamepa Alta U32 (marpuna 2184 x 1472 3nemMeHTOB pa3Mepom
6.8 x 6.8 mkMm). Ilone 3penus cuctemsl coctanisier 40’ x 60'. AHaNTU3 TOUHOCTH OINpPENETICHHs] KOOpIUHAT
T€OCHUHXPOHHBIX CITyTHUKOB MOKAa3all, YTO CPEJHHE 3HAUECHUS CpeIHEH KBAJAPaTUYHON OIMIMOKU peayKLUuU
C MCIIOJIb30BAHUEM JIMHEHHON MOZIEH U MOJTHOTO KBAAPAaTUYHOTO MOJMHOMA NP BEIOOPE 3BE3/1 [0 BCEMY
IIOJIF0 CHUMKA U JIOKAJIbHO IPAKTUUYECKH paBHBI U cocTasisaor 0.5 £ 0.1".

B2007r.nateneckone A3T-3BBenenaBcrpoil [ 13C-kamepaAltaU6 (marpunial024 x 1024 snemeHToB
paszmepoM 24 x 24 mxm). Ilone 3penus cucremsr — 17" x 17'.

[To pe3ynbTaraM KBa3MCHHXPOHHBIX HAOIIONEHUN T€OCHHXPOHHBIX CITyTHHKOB, BBIIOJHEHHBIX
B Mae 2007 r. Ha [13C-cucremax teneckonoB SBG u A3T-3, nocTpoeHbl npeBapUTeNIbHAs U YIyUllleHHAs
OpOUTHI TEOCUHXPOHHOTO 00BbeKkTa. J[aHHbIe, MMOTyUYeHHbIE Ha PAa3HbBIX TEJIECKOINAX, COIIACYIOTCS MEXIy
cO0OH, CUCTEeMaTHYECKUE PACXOXKACHUS HE BBIABICHBI. MakcumaiibHas pazHocTh O-C 1t KOOpJUHAT He
npesblaeT 3", cpeanekBagpaTuyeckas omuoka paznocreit O-C koopaunar coctasisiet 0.7".

Pabora BbINOJIHEHA NpU YaCTUYHOM moxaepkke MuHHcTepcTBa 00pa3oBaHHMs M Hayku PO
(AHanuTHYecKasi BeTOMCTBEHHas LieseBas mporpamma «Pa3BuTre HayqHOTO MOTEHIMAIA BBICIICH IIKOJIbI
(20062008 romab1)»).

MONITORING SYSTEM OF GEOSYNCHRONOUS OBJECTS
AT THE KOUROVKA ASTRONOMICAL OBSERVATORY OF THE USU
P.E.Zakharova, E.D.Kuznetsov, D.V.Glamazda, S.Yu.Gorda, G.T.Kaiser
Astronomical Observatory of the Urals State University
E-mail: Polina.Zakharova@usu.ru

Modernization of SBG and AZT-3 telescopes had performed at the Kourovka Astronomical
Observatory of the Urals State University in 2004—2007.

CCD-camera Alta U32 (CCD-matrix has 2184 x 1472 pixels, size of pixel is 6.8 x 6.8 p) installed
on SBG telescope. The field of view is 40’ x 60'. Analysis of the positional accuracy of geosynchronous
satellites showed that mean values of the reduction mean-root-square error practically equal and come to
0.5+ 0.1" both linear and full-square reduction polynomial for both full field and local the star selection.

CCD-camera Alta U6 (CCD-matrix has 1024 x 1024 pixels, size of pixel is 24 x 24 n) had installed
on AZT-3 telescope in 2007. The field of view is 17" x 17".

Initial and improved orbits of geosynchronous satellite constructed on base of the quasi-synchronous
observations which had carried out with CCD-systems on SBG and AZT-3 telescopes in May 2007. The
observations which obtained on different telescopes are matched and systematic discrepancy does not reveal.
The maximum difference O-C is less than 3" for coordinates, the mean-root-square error of differences O-C
is 0.7" for coordinates.

This work was partially supported by the analytical official goal-oriented program “Development of
Scientific Potential of Higher School (2006-2008)” of the Federal Agency for Education of the Ministry of
Education and Science of Russia.
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O BBIYUCJIIEHUU OPBUT UC3 110 IMTOJTIOKEHUIO U CKOPOCTHU
[TansTieB H.I.

Ha ocHoBe aHanmu3a IBH>KEHMS HC3 u AJITOPUTMOB BBIYUCIICHUSA UX Op6I/IT u B(beMepI/II[ JABUKCHHUC
HC3 B MMPOCTPAHCTBC MMPEACTABIICHO CYMMOI‘;I JABYX OCHOBHBIX JIBIDKCHHUI: OBUKCHUS HC3 B mnockocTu
Op6I/ITLI W ABMKCHUA ITJIOCKOCTHU Op6I/ITLI. TaI(OMy MPEACTABICHUIO [IBUKCHUSA HNC3 nauboiee COOTBCTCTBYCT
KJIaCCUYECKHUI METOH BBIUMCIICHHUS UX Op6I/IT IO MOJIOKCHUIO U CKOPOCTH. BBI/II[y TOTr0, 4TO U3MCEpsACMas
CKOPOCTb HC3 uckaxena BO3MYUICHUAMU Y3Jid, HAKJIOHA U CpCIlHCfI AHOMAJINU, K MCTOLY pa3pa60TaHo
AOMOJIHCHUC, IMO3BOJIAIOIICC YUUTBHIBATH BJIIMAHUC 3TUX BO3My1.I.ICHPII>i Ha OBHIXKXCHHC HC3 Hu, TCM CaMbIM,
Ooiee KOPPCKTHO BBIYUCIIATH 3JICMCHTBI UX Op6I/IT. HpI/IBe,Z[eHBI MMPUMCPLBI BBIYHUCIICHUA Op6I/IT HCKOTOPBIX
HC3 n CpaBHCHHUS PC3yJIbTaTOB BBI‘II/ICJICHI/II‘/’I, MOATBCPKAAOIINUX CACTIAHHBIC aBTOPOM BbIBOIBI.

ABOUT CALCULATION OF THE ORBITS EAS ON POSITION AND VELOCITIES
Paltsev N.G.

On base of the analysis of the motion EAS and algorithm of the calculation of their orbits and
ephemerides motion EAS in space is presented by amount two main motions: motion EAS in planes of the
orbit and motion of the orbit planes. Such presentation of the motion EAS most corresponds to the classical
calculation method of their orbits using position and velocities. Whereas, measured velocity EAS is distort
by pertubation of the node, inclination and average anomaly, the addition to this method is developed,
allowing take into account the influence of these factors and, hence, more correct to calculate the elements
of their orbits. Several axample of the instance calculation of the EAS orbits and comparisons of the result
of calculations are described.

METOJUKA ITOJYYEHHUSA 1 UCITOJIB30OBAHUA BBICOKOTOYHBIX
®OTOMETPUYECKUX U3MEPEHUI BJIECKA TEOCTAIIMOHAPHBIX KOCMUYECKHUX
OBBEKTOB

THE METHODS OF OBTAINING AND USING OF HIGH-PRECISION PHOTOMETRIC
OBSERVATIONS OF THE BRIGHT GEOSTATIONARY SATELLITES

borareipes B. B., Xapnamos I'1O., Ceprees A.B., [lenucrok A.Il.
NHACAH
E-mail: victor@inasan.ru

ITo mpoBenEHHBIM HCCIEN0BAaHUAM Ha CETOJHALIHMM JI€Hb OYEHb aKTyaJbHBIM OCTAE€TCsl BOIPOC,
CBsI3aHHBIN ¢ (oToMeTprudeckoil nHdpopmarueid, noaydaemoit mo KA HMCKycCTBEHHOTO MPOUCXOXKICHHUS.
MHOXeCTBO 3a/]1a4, BHITEKAIONIUX U3 €€ 00pabOTKM 3a4acTyl0 OCTAIOTCS HE PEIICHHBIMH H3-332 OTCYTCTBUS
TOYHOCTHOM XapakTepucTuku onecka. Tak, Hanpumep, 10 CUX I1Op He pa3padoTaH eInHbIN (oTOMETpHUYECKUI
katasnor KA, HeT equHOro craHjaapra npoBeleHHs cOopa W MEepBUYHON 00paboTkM (hoTOMETpUUYECKOM
uHopmanuu. B 3Toii cBs131, B HacTos1Iel paboTe, 0CHOBBIBASICH HA OTIBITE PA0OTHI ABTOPOB M KJIACCUUYECKOM
Teopuu (POTOMETPUM 3BE3M, MpearaeTcs METOAMKA IOMYyYEHHs M MCIIOJIb30BAHUS BBICOKOTOUHBIX
(doroMeTpruUeCcKUX U3MEpEeHuii Oecka, MpuMEeHNMas Ha JaHHOM dTarne KreoctannoHapHsiM KA. Pesynsratom
NIPUMEHEHMS TaHHOW METOAMKH SIBJISETCS CTAaHAapTU30BaHHOE 3HAUYEHUH Oriecka reoctannoHapHoro KA,
KOTOpO€ B JJaJIbHEHINIEM IpeJyiaraeTcs MCIob30BaTh B KAY€CTBE OMOPHOTO (3TAJOHHOTO) Ul PEAYKLUU
3HaueHUH ONecka, MoayyaeMbIX Ha pa3IMYHbIX CPEACTBAX, C COOMIOICHNEM MUHUMYMa TPEeOOBaHHA.

Ilon cranaapTU30BaHHBIM 3HAYEHUEM OJIECKa B JaHHOM Cllydyae MOHUMaeTcs BenuunHa Onecka KA
npuBefieHHas K cpeaneit nanbHocTH 35000 kM. U HylaeBoMy (ha30BOMY YIITy.

B kauectBe 6a30BOro acCTpOHOMHMYECKOTO CTaHAApTa MPeaIoiaraeTcs MCIONIb30BaHUE CTaHAapTa
Landolt, yto obecreunT TOYHOCTH ompeneneHus Onecka He Xyxe 0,05 M mokazarteneil 1Beta He
xyxe 0,01™.

IIpoBepka TOYHOCTH MAAHHOW METOAMKM TIIOKa3aja, 4YTO MpPU PeryKIHH (POTOMETpUUECKOU
uHpOpMaLUK, TOoIy4aeMol KoMIiekcoM «OKHO», K CTaHIapTH30BAaHHBIM 3HAaueHHUsIM Oiecka ommoka
cocraBuna 0,1™.

77



PE3YJBTATHI IO3UIIMOHHBIX HABJIFOJAEHUM AC3 HA PTT150 B TYPIIUMH.
Acnan 3.', I'ymepos P. %, Tanees A.%, I'ynkosa JI. °, BanioB A. 3, [Tunurus I 3, XamuTos U. !
' Hayuonanvuas Obcepsamopusi TYBUTAK
2 Acmponomuueckas obcepsamopusi um. B.I1. Dneenveapoma
3SHUH “Huxonaeeckas Acmponomuueckas Obcepsamopus”™
E-mail: gla75@mail.ru

B noxnazne npuBoasaTcs pe3ynsrarsl mo3uinoHHbIX [13C HaOmoneHnit acTeponioB, COMMKAIOMNXCS
¢ 3emuieit. Habmronenus npoBogunuch Ha PTT150 B Typuuu B 2004-2007 rr.

RESULTS OF POSITIONAL OBSERVATIONS OF NEAS WITH THE RTT150 IN TURKEY
Aslan Z.!', Gumerov R. 2, Galeev A. 2, Hudkova L. ?, Ivantsov A. 3, Khamitov I.!, Pinigin G. ?
'TUBITAK National Observatory, Turkey;
2Astronomical Observatory named after V.P. Engelhardt
3R. I. “Nikolaev Astronomical Observatory”

E-mail: gla75@mail.ru

Results of CCD positional observations of Near Earth Asteroids are represented in the paper. The
observations are carried out at the RTT150 in Turkey in 2004-2007.

NC3 HA CJIYKBE TOYHOI'O BPEMEHMU (GPS- BPEMS, INTOHACC-BPEMHAI,
ITTOBAJIBHBIE HABUTAIIUOHHBIE CIITYTHUKOBBIE CUCTEMBI)

THE SATELLITES SERVE FOR ACCURACY TIME SCALES (GPS-TIME, GLONASS -TIME,
GLOBAL NAVIGATIO SATELLITE SYSTEM)
Kopcyns A.
Ihasnaa acmponomuyecxas oocepsamopus HAH Yrpaunu
E-mail: akorsun@ mao.kiev. ua

HckyccTBeHHbIE CITyTHUKM 3€MJIM CO3JAIM BOKpPYT Halleil MiaHeThl Kak Obl MH()OpMAIMOHHOE
KOOPJIMHATHO- BPEMEHHOE T10JI€, B KOTOPOM I10JIb30BaTEIb C IOMOLIBIO CIIEUATIBHOIO IPUEMHHUKA MOXKET
II0JIy4yaTh JaHHBIE O TOYHOM BPEMEHM M O CBOEM MECTOMNOJIOKEHHU. K Ha3eMHBIM aTOMHBIM HIKalaM
BPEMEHHU MPHUCOCIMHIINCH TaKUE CITyTHHKOBBIE aTOMHbIE IKajibl BpemMeHH kak GPS-time, GLONASS-
time. [7oGanbHass HaBUralMOHHAs CITyTHMKOBAs CHCTEMa CIYXXHUT TaKK€ U CHUHXPOHHU3ALUM BPEMEHHU
aTOMHBIX YacOB, PaCIOJI0KEHHBIX B Pa3HBIX IYHKTax Ha 3eMIIE.

CTeHI0BBIN OKNAJ SBISAETCS OO30pHBIM M BKIIOUACT OOCYXKIECHHE TOUHOCTH PAa3IUYHbBIX LIKaJl
BpPEMEHH.

ESTIMATION OF PARAMETERS OF PROBABILITY DISTRIBUTION
OF SMALL-SIZE MAN-CAUSEDSPACE BODIES AND DANGEROUS METEOROID
SHOWERS IN GEOSTATIONARY AREA
Vlasov S.A., Rodionov A.N.

In order to estimate the probability of hazardous rapprochements of a spacecraft with low-sized man-
caused bodies and meteoroid showers it is necessary to estimate and predict a level of population of different
areas of a spacecraft orbit by parts of man-caused bodies and hazardous meteoroid showers.

Basing on the analysis of dynamics of spacecrafts at the geostationary orbit and estimation of
probability distribution parameters for low-sized man-caused bodies and hazardous meteoroid showers we
are working out the model of probability distribution of the influence of such bodies on a spacecraft.

This model includes modeled distributions of orbits of parts of a spacecraft, including low-sized (less
than 10 cm) ones that are beyond the reach of existing observing facilities and takes into account some
disturbing factors.
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OIIEHKA ITAPAMETPOB BEPOSITHOCTHBIX PACITPEIEJIEHU MAJIOPASMEPHBIX
TEXHOI'EHHBIX KOCMHWYECKHNX OFBEKTOB U OITACHBIX METEOPOU/IHBIX
IMOTOKOB B TEOCTAIIMOHAPHOM OBJIACTH KOCMHUYECKOT'O ITIPOCTPAHCTBA
Bnacos C.A., Poguonos A.H.

MBUPD KB

B nensx oneHKH BepOSTHOCTU ONACHBIX COMM)KEHUI KOCMHUYECKOTO armapara ¢ Majlopa3MepHbIMU
TEXHOTEeHHBIMH KOCMHUYECKHMMU OOBEKTaMU U METEOPOMIHBIMU IOTOKAMHM BO3HHKAET HEOOXOJUMOCTh
OLIEHUBATh M IPOrHO3UPOBATh CTENEHb 3aCENICHHOCTH TOW WJIM MHON 001acTé OpOUT KOCMHUYECKOIO
anrnapara 3J1eMEeHTaMH TEXHOTEHHBIX KOCMHYECKHX OOBEKTOB U OMACHBIX METEOPOUIHBIX TOTOKOB.

Vcxons n3 aHanm3a TMHAMUYECKOTO JIBHYKEHHSI KOCMUYECKHUX allapaTroB HO Fe0CTallMOHAPHOK opOuTe
U OLIEHUBAHUS [1ApaMETPOB BEPOSTHOCTHBIX PACIPENEICHUI MaIOpa3MEPHBIX TEXHOTEHHBIX KOCMUYECKUX
00BEKTOB U OMACHBIX METEOPOUIHBIX MIOTOKOB Pa3padaThIBACTCsI MOJIENb BEPOSTHOCTHBIX paclpeieleHnit
BO3/ICHCTBHS HA KOCMHUYECKHH arnapaT MajJopa3MepHbIX TEXHOTEHHBIX KOCMUYECKIX 0OBEKTOB U OMACHBIX
METEOPHBIX ITOTOKOB.

B nannyto Mozenb 3a105KeHb MOZIETIbHBIE pacIpeIeIeHNs OpPOUT TEXHOTEHHBIX OCTaTKOB KOCMUYECKOTO
anrapara, B TOM YHCJIe U MaJopa3MepHbIX, HAOIIOCHHE KOTOPBIX B HACTOSAIIEE BPEMSI HEBO3MOXKHO (MeHee
10 cM), ¢ yueTOM HEKOTOPBIX BO3MYIIAIOMIUX (PaKTOPOB.

B,V ®OTOMETPUS HEKOTOPBIX I'CC
Kopuuituyk JI.B. !, Kimtabykosa A.B. !, CyxoB ILII. !, MoBuan A.W. ', Schildknecth T. 2
VHUU AO OHY, * Bepuckuii ynusepcumem (Llleetiyapus)

[IpuBenens! pesynbrathl (hoTomerpuueckux HaOmoneHuii HekoTopbix I'CC B B, V dumsrpax
cucteMsbl J[>xoHcoHa, nonyueHHbie B Masikax (Onecca), Llummepanbae (IBeitapus) B 2004-2007 rr.

THE PHOTOMETRICAL OBSERVATIONS OF SOME GEOSTATIONARY SATELLITES
L.V. Korniychuk, A.V. Klabukova, P.P. Sukhov, A.I. Movchan, T. Schildknecth.

The results of photometrical observations of some geostationary satellites in B, V filter of the
Johnson system, getting in Mayaki (Odessa), Cimmervalde (Switzerland) in 2004-2007, are given.

®OTOMETPUYECKHUE HABJIIOAEHUS U3BPAHHbBIX OBFBEKTOB HA I'CO
B CUMEHM3CKOM OBCEPBATOPUU KPAO
AnnpeeB' M., Baxturapaes® H.C., Kproukos® C.B., Hukonenko® M.B., Peibanosa® M.H.
'IAO HAHY, *MHACAH, *HUU «KpAO».
E-mail: starmax78@inbox.ru, nail@inasan.ru, skruch@inasan.ru, niki@simeiz.ylt.crimea.com,
mnr@simeiz.ylt.crimea.com.

B 2006 — 2007 ronax Ha Teneckone Leticc-1000 B Cumense npoBoaUINCH POTOMETPUUECKHE
HabOmoneHnss 00bEKTOB Ha Te0CTallMOHapHOW opbuTe. B nokiiane nmpuBoauTCs aHAIU3 PE3yabTaTOB dTUX
HaOIOICHUH.

PHOTOMETRIC SUPERVISION OF THE SELECTED OBJECTS
ON THE GEOSTATIONARY ORBIT IN SIMEIZ OBSERVATORIES OF CRAO
Andreev' M., Bahtigaraev® N.S., Krjuchkov? S.V., Nikolenko® I.V., Rybalova®* M.N.
'MAO NAS of Ukraine, ’INASAN, SRI “Cr40".
E-mail: starmax78@inbox.ru, nail@inasan.ru, skruch@inasan.ru, niki@simeiz.ylt.crimea.com,
mnr@simeiz.ylt.crimea.com

In 2006 - 2007 on telescope Zeiss-1000 in Simeiz photometric supervision of objects in a
geostationary orbit were spent. In the report the analysis of results of these supervision is resulted.
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AJITOPUTM ITIOJABJIEHUSA ITYMA B ®OTOMETPUYECKUX PEAJIM3ANUAX
HA OCHOBE BEHUBJIET — AHAJIU3A
YensnoB A.P., bopucos /I.H., Paun6opckuii E.A.

ALGORITHM FOR NOISE DUMPING IN PHOTOMETRICAL OBSERVATION ROWS
BASED ON VEIVLET ANALYSIS
Chelyanov A.R., Borisov D.N., Ratsiborskij E.A.

B noknane paccmarpuBaetcs mpooiemanoaasieHus ((uiabTpalivy ) BHEIIHETo (poHa Mpy HAOIFOICHU T
3a IBUXKYIIMMHUCS 00BEKTaMU C IIOMOIIBIO OMTHKO-JIEKTPOHHON CUCTEMBI C MO3aHYHBIM (DOTOJIETEKTOPOM.
®oH HaOMIOICHN S, BBI3BAHHBIH, HATIPUMED, PACCESTHUEM COJTHEUHOTO CBETA IMOJICTHIIAIONICH TOBEPXHOCTHIO
u o0JIakaM¥, MOXXET B JICCATKM W COTHHU pa3 IMPEBBINIATh COOCTBEHHBIH IIYM (OTOAETEKTOpPAa U OBITh
MHOTO 0OJIbIIIE UHTEHCUBHOCTH TOJIC3HBIX CHUTHAJIOB. Pemarh 3a/1auy BbIJICICHUS TIOJIE3HBIX CUTHAJIOB OT
JBYDKYIIUXCS OOBEKTOB B TAKHX YCJIOBHSX HEBO3MOXKHO O€3 MPAKTHUECKU IOJIHOTO IMOJaBiieHUs (OHA.
B ciyuyae, korna (hoH mpakTHUECKU HE U3MEHSETCSI Ha IIPOTSHKEHU U, T10 KpaitHel Mepe, HECKOJIbKUX IIEPHOIOB
OOHOBJICHUSI (POTOMETPUUCCKHIX 3aMEPOB ATO JOCTUTAETCS MPOCTHIMUA METOJIAMH BPEMEHHOW (PHIIBTPALIHH.
K coxaiienuto, yclioBHE KBa3UCTAlIMOHAPHOCTH HAOIOMAaeMOro (poHa HE BBIMOJIHACTCS JUISI PEaIbHBIX
OIITUKO-3JICKTPOHHBIX CHCTEM, 0a3UPYIONIMXCS HA aBTOMAaTH3UPOBAHHBIX TOJABIKHBIX MOHTHPOBKax. [Ipu
CaMbIX COBEPIICHHBIX CHCTEMax OPHEHTAIIMA W CTa0WIIM3alliM MMEIOT MECTO OCTaTOYHbIC KOJICOaHUs,
BBI3BAaHHBIC MHEPIIMOHHOCTHIO CUCTEMbI M OKA3bIBAIOIIUEC HEKOHTPOIMPYEMbIE U3MCHCHHUS HAIpPaBICHUS
OINTUYECKOW OCH TEJIEeCKONa BO BPEMEHH M COOTBETCTBYIOIIME BPEMCHHBIC WU3MCHCHHUS HaOIHOIacMOM
KapTuHbl (poHa. B myumieMm ciydae aMIUIMTy[a OCTATOYHBIX KOJICOAHWH COCTaBISIET CYNICCTBCHHYIO
JIOJTF0 OT BEJIMYHMHBI MPOCTPAHCTBEHHOTO Pa3pEICHUs TEJIECKONa YTO MPUBOJHUT, B KOHEYHOM HTOTE, K
CYIIECTBEHHOMY CHW)KCHUIO KaueCTBa BPEMCHHOHM (QHIBTpAIMU, KOTOPOE MPHUOIIKACTCS K KadeCTBY
MIPOCTPAHCTBEHHOW (QMIIBTPAIIUK OJHOTO (HOTOMETPUUYECKOTO 3aMepa, HEYIOBIECTBOPUTEIIBHOMY B CIIydae
CHJILHOU MPOCTPAHCTBEHHON M3MEHYMBOCTH (hoHA. icxo1si 3 3TOTr0 TpeanaraeTcs 3 PeKTUBHBIN aJITOPUTM
¢bwibTpanuu (HoHa, HECTAIIMOHAPHOTO HM3-32 KOJIeOaHHd ONTHYECKOW OCH ONTHKO-JICKTPOHHON CHCTEMBI
Ha OCHOBE BEUBJIET - MpeoOpazoBaHus (HOTOMETPUUYECCKON peanu3anuu. [Ipu cMHTE3e mapaMeTpudecKux
QJITOPUTMOB (DUIIBTPALIMY MTOMYTHO PelIaeTcs 3a1a4a UACHTUPHUKAIIMN MOJIEeTH Ha0IrIaeMoro (oHa.

INPUMEHEHUWE BEVBJIET-AHAJIN3A TP OBPABOTKE HEKOOPIMHATHOMN
HH®OPMAILIMUA 11O UC3
Yensaos A.P., JIookos F0.JI., Pannbopckuii E.A.

USAGE OF VEIVLET ANALYSIS IN PROCESSING OF NON-COORDINATE DATA
OF ARTIFICIAL SATELLITES OBSERVATIONS
Chelyanov A.R., Lobkov Yu.A., Ratsiborskij E.A.

B noknaze mnpeacraBieHbl pe3yabTaThl  MCCIEAOBAaHUM AKCHEPUMEHTAJIbHOIO IPOrPAMMHO-
QITOPUTMHUYECKOTO KOMIUIEKca 00paboTku oromeTpudecknx m3mepennii UC3, B KOTOpOM peasn30BaHbI
ITOPUTMBI (POPMHUPOBAHUS PA3TIMUHBIX TUIIOB BEHBIEeTOB, DPyphe U BeHBIET-IIPeoOpa3oBaHuil.

[IpuBomuTCs aHaIM3 BO3MOXKHOCTEH BEHBIET-NPEOOpPAa3OBAHUN 10  BBISIBICHHIO  CKPBITHIX
MEPUOJUYHOCTEH W JIOKAIBHBIX OCOOCHHOCTEH B (oTomerpuueckux peammsamusax NMC3, omenkm ux
MH(POPMATHBHOCTH U BBIJICIIEHUIO HU3KOYACTOTHBIX M BBICOKOYACTOTHBIX COCTABIIOMUX. Oco00e BHUMaHUE
YAEJSAETCsl CPAaBHUTEIILHOMY aHAJIN3y KIACCUYECKUX aJITOPUTMOB OIIPEIETICHUS CKPBITHIX IEPUOAUYHOCTEN
Ha ocHoBaHWHU Dypre-peodpa3oBaHus U BEUBIET-IIPE0OpPa30BaHMUS.

B kauecTBe MCXONHBIX JI@HHBIX HCIIOJIB30BAJIUCh (POTOMETPUYECKHUE HAONIOACHUS, IOIYYECHHbIE
Ha W3MEpPUTENBbHBIX cpeacTBax 3BeHuropoxackoi obcepsaropun MHACAH, obGcepBaropuit Opecckoro
1 JIbBOBCKOTO HallMOHAJIbHBIX YHUBEPCUTETOB.
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HNPUMEHEHUE METOJA I'PYHIIOBOI'O YYETA API'YMEHTOB JIUIA ITPOT'HO3A
®OTOMETPUYECKHUX U3MEPEHUM B CIIEITUAJIN3UPOBAHHBIX
OIITUKO-2JIEKTPOHHBIX KOMIIVIEKCAX KKII
YensnoB A.P. Partubopckuii E.A.

USAGE OF GROUP ARGUMENTS CONSIDERATION METHOD FOR PROGNOSIS
OF PHOTOMETRICAL MEASUREMENTS BY SPECIAL OPTOELECTRONICS
INSTRUMENTS OF SPACE CONTROL SURVEY
Chelyanov A.R., Ratsiborskij E.A.

Onnoii n3 Hanbomnee BaXKHBIX 3a1ad Mpu oOpaboTke (oroMeTpuyeckoil mHMOpMAIMK SBISETCS
MIPOTHO3UPOBAaHUE3HAYCHUS ONleckakocMmuueckorooobekra(KO)Ha3anaHHbIH qrana3oHu3MeHeHU s (Pa30BbIX
YIJI0B. DTO 00y CJIOBICHO HEOOXOANMOCTBIO ONIPEETICHNUS «OIMKOBOI CUTYaLUH JJIsl IPUMEHEHHS CUIIOBOTO
KaHaJla KOMIUIEKCOB CIIEUAIILHOTO Ha3HAYEHUS MPH MPOCTPAHCTBEHHOM Pa3HECEHUH MH(POPMALMOHHBIX
cpencts. IIpu 3ToM MeTON HAMMEHBIIUX KBAaJAPATOB HE MPUTOACH AJIS MOCTPOEHUS MOJEIN ONTUMAJIbHOU
CJIOKHOCTH BBUY CJIa00H TOMEXOYCTOHYNBOCTH BHYTPEHHUX KPUTEPHEB U HATMYHEM B (POTOMETPHUECKUX
peanu3anusax OONbIIOro YKcIa HEOAHO3HAYHOCTEN. [ peleHns JaHHO! 3aja4 B IOKJIa/Ie IPeAIaracTcs
HCIIOJIb30BaTh MHOTOPSIHBIN aJIrTOPUTM METO/1a TPYIIIOBOIO yueTa apryMEeHTOB OCHOBaHHBIN Ha repedope
MoJienieil anmpokcuMal (GOTOMETPUIECKOM KPUBOM MO KPUTEPHIO OallaHca OpAMHAT C MOCTEIIEHHBIM
ycnoxHenueM. Ha kaxmoit cragun nepebopa mpou3BOAUTCS OTOOP «HAWITYYIINX», B HEKOTOPOM CMBICIIE,
MOJIMHOMOB  aIIIPOKCHUMHUPYIOMIHUX (POTOMETPUUYECKYIO KPHUBYIO, KOTOPbIE HCIIONB3YIOTCS Ha CIEIyIOIei
CTaJIu¥ B KaueCcTBE (PMKTHBHBIX apryMEHTOB HOBBIX MOJMHOMOB. J[aHHAs mpoleaypa MpoaoiKaeTcs 10
TEX TOp, MOKa He OyAeT JOCTUTHYTa 3aJJaHHasi TOYHOCTh OMHMCAHUS (POTOMETPUUYECKON KPUBOM HEKOTOPOI
MaTeMaTu4ecKkoil 3aBucuMocThio. [locie momydeHus: MaTteMaTHuecKoW (YHKIUH anmpOKCUMHUPYIOIIEH
(OTOMETPUYECKYI0O KPUBYIO OCYIIECTBISICTCS SKCTPANOSIMSA 3HAYEHUH 10 TOJIMHOMY Ha 3aJaHHBIN
MHTEpBaJI (Pa30BBIX YIIIOB.

AHAJIN3 KOHCTPYKTUBHBIX XAPAKTEPUCTUK KOCMHUYECKOI'O AIIITAPATA
JUCTAHIOUOHHOI'O 30HAUPOBAHUS 3EMJIN
Kyxos A.O.!, I'youn /1.B.?, Ky3nenos M.10.2
'"UHACAH, *MBHUPOS KB
E-mail: Zhukov@inasan.ru

[Ipu ananu3e (HOTOMETPUUYECKUX KPHUBBIX OlecKa KOCMHUYECKOTO ammapara JUCTAHIMOHHOTO
30HAMPOBAHMS 3eMIIM ObUIO BBISIBICHO DS XapaKTEPHBIX MPHU3HAKOB, MPUHAJICKAIIUX JTAaHHOMY KJ1accy
KOCMHYECKHUX amnmaparoB. Tak HampuMmep, XapaKTepHble ONUKH OT CKaHHMPYIOIIEH OMTHUKH, COJHEYHBIX
Oarapeii, xapakTepHbie (JOPMBI KOPITyCca U XapaKTePHBIN BUJ CTAOMIM3AINH 33/1al0T HEKHE OTHOPOTHOCTH
B BUJaX (OTOMETPUUYECKUX KPUBBIX OJ€CKa, YTO MO3BOJSIET pellaTh 3aJauyy PAaclO3HABAHUS JAHHBIX
KOCMHYECKHUX almnaparTosB.

THE ANALYSIS OF STRUCTURAL CHARACTERISTICS OF A SPACECRAFT
FOR THE DISTANT EARTH PROBING
Zhukov A.O., Gubin D.V., Kuznecov M.Yu.
E-mail: zhukov@inasan.ru

The analysis of photometric light curves of the spacecraft for the distant Earth probing allowed us
to discover the set of characteristic features of spacecrafts of this type. For example, typical flashes from
the scanning optics and solar batteries, typical shape of the case and typical stabilization type are seen as
some homogenities on photometric light curves and this allows us to solve the problem of such spacecrafts
identification. At present the algorithm of spacecraft identification is worked out and the first version of the
corresponding software is developed.
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KPYIVIBIN CTOJI:
IKOJIOTUSI OKOJIO3EMHOI'O TPOCTPAHCTBA
U IPYT'UE NPOBJEMBI

OBUIEE COAEP)KAHUE O30HA U ATMOC®EPHBIE ITPO®UJIN IJIS1 KUEBA
MO HABJIOAEHUSAM C ®YPBE-CIIEKTPOMETPOM (OMI BAJIMJALIUSA)
[laBpuna A.B.', [TaBnenko S1.B. !, Benecs A. !, Cunsickuii 1.!, Kpon M. ?

' Iaenas Acmpornomuueckan Obcepeamopus, Hayuonanonas Akademus Hayx Yxpaunol
2 Koponesckuii Memeoponozuweckuii Mnemumym, Huoeprianowl , noumossiii suyux 201,
NL-3730 AE Bunm, Huoepnanowi

HabGronenus npssMoro COJTHEYHOT0 U3Iy4YeHUs, TOTNIOIEHHOTO 3eMHOM aTMoc(hepoii, ¢ MOMOIIBIO
®ypbe criekTpomerpa OblTu npoBenieHbl B Kuese (YkpanHa) B TedeHHe aBrycta-okTsi0pst 2005 u uroHs -
okTs10pss 2006, B oTAenbHbIE AHM C paHHEro yTpa 1o 3akara, B pamkax ESA-NIVR-KNMI npoekra
2907 “ OMI validation by ground based remote sensing: ozone columns and profiles”. JlanHbIE
no obmeMy cozep:kanuto o3oHa B 2005 rogy (u npodunu O3 A HECKOIBKUX JHEH) OBLIM MOTyYESHbI
MOJICIIMPOBAHMEM  CIEKTpanbHOU nosiocel O3 Ha 9.6 Mukpona momouneto nporpammsl MODTRAN3.
Hammu onenku oGmiero conepxanus o3oHa O6butn Huke AaHHbIX OMI-DOAS Ha 8-10 DU B cpennem, HO
OHU MMEIOT OTHOCUTEIHHO HEOOJBIIYIO CTAaHIAPTHYIO OIINOKY, mpubnausutensHo 2 DU, u crangapTHoe
otkionenue 10.5 DU (npubnusutensHo 3.5 %).

HaGmonenus 2006 roma ¢ moxpepHu3upoBaHHBIM Dypbe-crieKTpoMeTpoM U 0ojiee BBICOKUM
OTHOLIEHWEM ‘ cHUrHain K ImyMmy  momenupoBanuck ¢ nomombio MODTRAN4. Ouenku obiiero
conepxanus o3oHa 1A 2006 roga ¢ nomouisro MODTRAN4 10BOsIBHO XOpPOIIO COBNANAOT € JaHHBIMU
OMI: crangaptabie omnOku coctapisitorT 1.11 u 0.68 DU, crannaptabie otkinonenus 8.77 u 5.37 DU, unu
npubmmzutensHo 2.7 u 1.8 % nns OMI-DOAS u OMI-TOMS, cooTBETCTBEHHO.

Kak npaBnio, MakCUMyM HalIMX BOCCTaHOBIEHHBIX O3 mpoduiieit pacrnoynoxkeHn Ha 1-2 KM HUXe
OTHOCUTEJIbHO KiuMaroioruyeckux npoguieit TEMIS-KNMI.

3

OZONE COLUMNS AND ATMOSPHERIC PROFILES FOR KIEV BY GROUND BASED
REMOTE SENSING (OMI VALIDATION)
Shavrina A.V.', Pavlenko Ya.V.!, Veles A. !, Syniavskyi I.', Kroon M.?
'Main Astronomical Observatory, National Academy of Sciences of Ukraine,
ZRoyal Netherlands Meteorological Institute, P.O. Box 201,
NL-3730 AE De Bilt, The Netherlands

The ground-based FTIR observations in Kiev (Ukraine) during August-October 2005, and June-
October 2006, in some days from early morning to sunset, were carried out in the frame of the ESA-NIVR-
KNMI project 2907 “"OMI validation by ground based remote sensing: ozone columns and profiles”.
Ozone column data in 2005 (and profile data for some days) were obtained by the MODTRAN3 modelling
O3 spectral band at 9.6 micron. Our total ozone values were lower than OMI-DOAS data by 8-10 DU
in average, but they are of the relatively small standard error of about 2 DU (see Table 1) and standard
deviation 10.5 DU (about 3.5 %).The observations on 2006 with modernized FTIR spectrometer and higher
signal-to-noise ratio were simulated by the MODTRAN4 computations. The MODTRAN4 estimates of
ozone columns from the 2006 observations are rather well fitted to the OMI data: standard errors are of
1.11 and 0.68 DU, standard deviation of 8.77 and 5.37 DU, or about 2.7 and 1.8 % for OMI-DOAS and
OMI-TOMS, respectively. As a rule, a maximum of our retrieved O3 profiles are located at 1-2 km lower
relative to the TEMIS-KNMI climatological profiles.
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O BO3MOKHOCTHU KPATKOCPOYHOT O ITPOI'HO3A BCIIBIIIKH B APOYHBIX
CTPYKTYPAX AKTUBHOH OBJIACTH
Kpumrane A.H., I'epacumenko C.B.
Omoen ghuzuku kocmuyeckou naasmul 1 1aenoti acmponomuueckoti oocepsamopuu HAH Ykpaunwvl
E-mail: kryshtal@mao.kiev.ua; geras@mao.kiev.ua

Uccnenyrorcs pusnueckue ycioBUs BO3HUKHOBEHUS M PAa3BUTHS HEY CTOMYMBOCTEH pa3IMuHBIX TUTIOB
BOJIH B IIJIa3Me€ [E€TEJIb Ha HA4aJIbHOW CTaIMU Pa3BUTHS BCIIBIIIIEYHOTO ITporiecca. [ [ppunHoi HeyCTOHYMBOCTH
SIBJISIETCS] COBOKYITHOE JIeCTBUE TpeX (PaKTOPOB: HAIMYKE B IIETIIe KPYITHOMACIITAOHOTO KBa3UCTaTHUECKOTO
ANIEKTPUYECKOTO MOJISI, YUeT MAPHBIX KYJTOHOBCKUX CTOJIKHOBEHUI U BIUSHIE HEOTHOPOIHOCTEH MJIOTHOCTH
U TeMIleparypsl Iasmbl. Ha HauanbHOM 3Tare B3auMOJCHCTBUS MMOTOKOB BO3HUKIINE HEYCTOWYMBOCTH
TeHEPUPYIOT KUHETHYECKHE allb(DBEHOBCKUE M KMHETUYECKHE NOHHO-3BYKOBBIE BOJIHBI TOKOBOTO KOHTYpa
MeTJIN, a3aTeM —BTOPYIO 3JIEKTPOHHY0 OEpHIITEHHOBCKYIO TapMOHUKY U BEpXHE-TuOpuIHy10 BoIHy. Hadone
TypOyJIEeHTHOCTUT€HEPUPYIOTCSI MOHHO-3BYKOBBIE UJICHTMIOPOBCKHE BOJTHBL. [ 0Ty 4UeHHbIE pe3yIbTaTbIMOKHO
paccmarpuBarh Kak HEO0XOIMMOE YCIOBUE KPAaTKOCPOUHOTO MPOrHO3a BCHBIIIKU B IETENBHOM CTPYKTYpE.

TO THE POSSIBILITY OF PREDICTION OF A FLARE IN THE ARCH STRUCTURES
IN SOLAR ACTIVE REGION
A.N. Kryshtal, S.V. Gerasimenko
Department of Space Plasma Physics, Main Astronomical observatory of NAS of Ukraine

Physical conditions of different type wave instabilities’ rise and development in the loop plasma in
solar active region at the origin of the flare process have been investigated. The main reason of instability
is the summary action of the three effects: the existence of large-scale quasi-static electric field in a loop,
the pair Coulomb collisions and influence of the inhomogeneities of plasma density and temperature. At the
origin of the flux interaction the instabilities generate kinetic Alfven waves and kinetic ion-sound waves
and later — the pure electron second Bernstein harmonics and upper-hybrid wave. The ion-sound waves and
pure electron Langmuir waves are generated on the ground of this turbulence.

OCOBEHHOCTH 3KO0OJIOI'MA OKOJIO3EMHOI'O NTIPOCTPAHCTBA
KAK ECTECTBEHHOHAYYHOI'O HAITPABJIEHUSA
Myprazos A.K.

Pazanckuii cocynusepcumem umenu C.A. Ecenuna

E-mail: akm@rspu.ryazan.ru

B COBPCMCHHOM MHPC SKOJIOIMsa CTAHOBUTCHA HaYKOfI, JaHHBIC KOTOpOI71 BO MHOI'OM OIIpCACIIAOT
JanpHelee Pa3BUTHC TEXHOTCHHOM LMBUJIM3AIIUH. DKoIorus OJHMKHETO KOCMOCa, u3ydaromias cero
B3aMMOJICUCTBHUE C 61/100(1)ep0171, TECHO CBsI3aHa C OKOJIO3EMHOM aCTpOHOMHCﬁ. ITocnennss cBOMMH METOJAMU
OCYHICCTBJIACT MOHUTOPHUHTI 3aIrpsA3HCHUS U IIPOUCCCOB B OKOJIO3EMHOM IMPOCTPAHCTBE.

B pa60Te PACCMOTPEHBI OCHOBHBIC ITOJIOXKCHHA 3KOJIOTIMH OKOJIO3CMHOI'O IIPOCTPAaHCTBA, €€ LCIU
" 3aJ1a4i 110 UCCIICAOBAHUIO U ITPOTHO3Y COCTOAHUSA 100aJbHOM Oprn(a}omeﬁ 61/100(1)epy CpCabl.

SPECIFICS OF CIRCUMTERRESTRIAL SPACE ECOLOGY AS ANATURAL SCIENCE
A K. Murtazov
The Essenin Ryazan State University
E-mail: akm@rspu.ryazan.ru

In the present-day world, ecology has become a science which data to a large extent determine the
technogenic civilization further development. The adjacent space ecology investigating its interaction with
the biosphere is closely related to the circumterrestrial astronomy. The methods of the latter enable the
monitoring of the pollution and processes of the circumterrestrial space.

The study considers the circumterrestrial space ecology postulates, its aims and objectives regarding
the global biosphere environment state investigation and forecast.
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MU3MEHEHHUE SAPKOCTU HOYHOI'O HEBA B ITYHKTE YXKXT'OPO/L 3A 22 TOJA
Enumes B.I1., Ucak 1.U., Knumuk B.V.
YoiceHY JIKH, Yorceopoo, Yrkpauna
E-mail: space@univ.uzhgorod.ua

B 2005-2006 rr. ObuIM HpoBeIeHBbI HAOMIONEHHS SPKOCTH HeOa, B 3€JIEHOM, JKEJITOW M KpacHOM
CHEKTPaJIbHOMN 10JI0ce (COOTBETCTBEHHO, 7‘3(1): 500 M, 556 M, 757 HM), B siCHbIC O€3TyHHBIE HOUH, U3
MyHKTa, KOTOPBIM HAXOIWUTCS Ha XOJIME B CEBEPO-3alaJHON OKPECTHOCTH ropoja Yxkropoma. s
HAOMIONICHNUH HCIIONB30BaJICSl CKaHUPYIOLIUI sSpKOMEp, M3MEpSIOmUi apkocTh B 21 Touke HeOOCBOMA.
Ommbka n3mepenuii He mpesbimana 0,08™ ¢ kB.c. CpegHee KBaApaTHUECKOE OTKIIOHEHHUE 3HAYCHHI IPKOCTH
oT cpenHero 3HadeHusi ¢ = 0.60™ c kB.c. Pe3ynprarsl, NOJIyYEHHBIE B JKEITOW MOJIOCE, CPABHUBAIUCH
C aHAJIOTUYHBIMU YCPEIHEHHBIMU U3MEPEHUSAMHU, KOTOPbIE TPOBOAMINCH B 3TOM k€ IMyHKTe B 1983 roxy.

VYepenHeHHble Ha 3€HUTHBIX paccTosHugx 45°, 60°, 75° yBenuuenus sipkoctu AM cocrasisitor 0,28™,
0.17™,0.97™, 0.01™, COOTBETCTBEHHO Ha a3MUMYTaXx IOT, 3amaj, CEBEP, BOCTOK.
o e ke.) CwibHOE yBENTMUYEHHE SIPKOCTH Ha CEBEpEe — pe3ylbTar
pacmupeHus Topojia B JaHHOM HarlpaBlieHud. PaHbIiie 3Ta 9acTh
HeOa Obla Hambosee OMaromnpHsATHOM JUIsI aCTPOHOMHYECKHX
Habmonenuii. Haubosee B 5TOM HanpaBIeHUH BO3pOCia KpacHast
COCTABIISAIOIIAs B CBEUEHUN HOUHOTO HeOa. Taxoke ee yBenmueHue
HaOIIOIaeTCs B 3aMaHON U I0KHOM YacTsaX ropoja.

[Toutu HE M3MEHUIIOCH CBETOBOE ‘‘3arpsi3HEHUE” HOYHOTO
HebOa B BOCTOYHOM HAIPaBJICHUU, B CTOPOHY CTaporo paiioHa
ropoga. He3HauuTenbHOE TaM IKWIHMIHOE CTPOUTEIHCTBO
B MOCIEAHUE TOAbl KOMIIEHCUPYETCSI YMEHBIIICHUEM OCBEILIEHH

OCTH YJIULL.

AtMoc(epHble U3MEHEHUS HaJl MMyHKTOM 3a 22 roja Hambosiee 4eTKO MPOSBUIIMCH IO pe3ylibTaTramM
HaOmoneHuit B 3eHute. CBeueHne HOyHOro Heba Bo3pocio Ha 0,45™. To ecTh cUTyalusi CO CBETOBBIM
«3arps3HeHuemM» Heba yxyammunack B ~1,45 pasa.

CHANGE OF BRIGHTNESS OF THE NIGHT SKY IN OBSERVING SITE UZHGOROD
FOR 22 YEARS
Epishev V.P,, Isak LI., Klimyk V.U.,
UzhNU LSR, Uzhgorod, Ukraine.
E-mail: space(@univ.uzhgorod.ua

In 2005-2006 years brightness of the sky in a green, yellow and red band of a spectrum (accordingly,
A= 500 nm, 556 nm, 757 nm) were observed. The observation were conducted in clear night without the
moon in site, which is on a hill in a northwest neighbourhood of Uzhgorod. For observations the scanning
brightness meter was used. Brightness in 21 sky points were measured. The error of measurements did not
exceed 0.08™ since square second. Mean quadratic deviation of values of brightness from average value:
o = 0.60™since square second. The outcomes, obtained in a yellow band, compared to similar measurements,
which were conducted in the same places in 1983. Highlighting Am (average on zenith distances 45°, 60°,
75°) on the azimuthes south, west, north, east are 0.28™, 0.17™, 0.97™, 0.01™.

In this image the strong highlighting in a north - outcome of the extension of city in the given direction.
Earlier this part of the sky was most favorable for astronomical observations. In this direction the red
component in glow of the night sky most has the biggest increase. Also in western and southern parts of city
its increase was observed. Light “contamination” of the night sky in east (were is the old part of city) has
not almost changed. There housing slightly was under construction, but considerably illumination streets
last years has decreased.

Atmospheric changes for 22 years above point is most precise by results observations in zenith were
exhibited. The glow of the night sky has increased on 0.45™. The situation with light “contamination” of the
sky has worsened in ~1.45 times.
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O POJIM KOCMHUYECKOI'O U PAIMOAKTUBHOI'O U3JIYUYEHUS B OBPA3OBAHUU
BTOPUYHBIX ADPO30JIE B ATMOC®EPE
AmupanamBunu A.T.
Hnemumyma 2eopuzuxu um. Muxauna Hoous, Tounucu, I py3us
E-mail: Avto Amiranashvili@excite.com / Avto Amiranashvili@hotmail.com

[IpencraBineHsl  NpeaBapUTEIbHBIE  PE3YNbTAaThl  UCCIEAOBAHMSA  BIUSHUSA  KOCMHYECKOTO
U €CTEeCTBEHHOIO PAaJUOAKTUBHOIO M3JIyueHHs B 00pa30BaHUM BTOPHUYHBIX a3p030Jeil B arMocdepe.

[Ipu ananu3e NCONIb30BaHbI JaHHbIE HAOIIOCHUH 32 a9P030JIbHOM ONITHYECKOM ToNIIeH aTMOoc(eph
(AOD) B TOunucu u Kaxetuu; naHHble CaMOJIETHBIX U3MEpeHHH B atMocdepe u o0nakax g0 BBICOTHI
5000 M Hajg ypOBHEM MOpsl CUETHOM KOHLEHTPALMK a’pO30JI€H, COIEp)KaHUs JIETKUX MOHOB, paJOHa
u siiep konneHcanuu (N); nanHble 1aboparopuu KocMuueckux tydeit Muctutyrta reopusuxu um. M. Homust
00 MHTEHCUBHOCTH TajakTHUecKux kocmudeckux nyueir (J). Uccnemyemsrit mepuox — 1973 - 1990 rr.
B yacTHOCTH MOTy4YeHBI CIEAYIOINE PE3YIIBTATHI.

- BoisBriena npsimast KOppessIMOHHAs CBs3b MeXIy 3HaueHussMU J 1 AOD B TOmiucu.

- Bapuanuun AOD B Kaxetun npumepso Ha 49 % 00ycoBIeHbI COAep)KaHUEM paZioHa B HUKHEM
TPEXKUIOMETPOBOM ciioe armocheps! 1 Bcero Ha 10% TBepAbIMH a3p030sIMH pa3MepoM Bbiie 0.7 MKM.

- B o6nakax, kak u B cB0OOOJHOM aTMocdepe, HalIoaaeTcs mpsiMasi CBsI3b MEXK/1y YPOBHEM HOHU3AIUH
BO3/1yXa (paloH U KOCMUYECKOe u3IydyeHue) u 3HaueHusaMu N. Vi3MeHeHre MHTEHCUBHOCTH MOHHU3AIUU OT
5.75 map nonoB cm~cex’ no 8.0 map nonoB cm~cex’ yBennumBaet cogepkanre N B 1.56 pasa. [Ipu aTrom
7107151 NTHTEHCUBHOCTH MOHM3ALMM 3a CUET pajioHa U KOPOTKOKMBYIIIMX MPOAYKTOB €r0 pacnaja HEBEIUKa
u He npesbimaet 10 %.

ON THE ROLE OF COSMIC AND RADIOACTIVE RADIATION ON THE FORMATION
OF THE SECONDARY AEROSOLS IN ATMOSPHERE
Amiranashvili A.G.
Mikheil Nodia Institute of Geophysics, Tbilisi, Georgia
E-mail: Avto Amiranashvili@excite.com / Avto Amiranashvili@hotmail.com

The preliminary results of investigating the influence of cosmic and natural radioactive radiation of
the formation of secondary aerosols in atmosphere are presented.

The observational data of the atmospheric aerosol optical depth (AOD) in Tbilisi and Kakheti;
data of aerosols number concentration, small ions content, radon and nuclei condensation (N) of aircraft
measurements in atmosphere and clouds to a height 5000 m above sea level; data of the cosmic rays
laboratory of M. Nodia Institute of Geophysics about the intensity of galactic cosmic rays (J) for the analysis
are used. The investigation period is - 1973 - 1990. In particular, the following results are obtained:

- The direct correlation between the values of J and AOD in Thbilisi is revealed.

- Variation of AOD in Kakheti approximately to 49 % are caused by the content of radon in the
lower three-kilometer layer of the atmosphere and only to 10% by solid aerosols with the size higher than
0.7 mem.

- In the clouds, as in free atmosphere conditions, the direct connection between the air ionization level
(radon and cosmic radiation) and values of N is observed. The change of the ionization rate from 5.75 ion
pairs cm™ sec” to 8.0 ion pairs cm™ sec” in 1.56 times the content of N are increased. In this case a share of
ionization rate due to radon and its short-lived decay products is small and does not exceed 10 %.
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OLEHKA PUCKA HEKOTOPBIX ACTPO-METEO-TEO®PU3NYECKUX ®AKTOPOB JIJIsA
310POBbSA HACEJIEHUSA I'. TBUJIMCHU
Awmupanamsunu A.I, T'orya P.A., Marnamsunu T.I., Kupkuranze .., Hogus A.L,
Xazapanze K.P., Xapuunasa JI.®., Xypoaze T.B.,Uuxnanze B.A.
Hnemumyma 2eopuzuxu um. Muxauna Hoous, Tounucu, I py3us
E-mail: Avto Amiranashvili@excite.com / Avto Amiranashvili@hotmail.com

N3ydyeHo BIUSHUE MECSYHBIX 3HAYCHHH PA3IMYHBIX acTPO-MeTeo-reopu3nyeckux (HakTopos
(MeTeoponornueckue mnapamerpbl, GQGeKTUBHAS TEeMIEpaTypbl BO3AyXa, KOHILEHTPAIMS MPU3EMHOTO
030HA, JJIEKTPONPOBOJHOCTh BO3AYyXd, KOJIMYECTBO U MPOJOIKHTEILHOCTh MArHUTHBIX Oypb, 4HUCIa
Bonbda, ”HTEHCUBHOCTh KOCMUYECKUX JIYYeH U Jp.) Ha 310pOBbe Hacenenus ropoaa Tommucu. B kauectse
MoKa3aTellss peaklMi OpraHM3Ma 4YelOBeKa Ha BO3JACHCTBUE ATHX (HAKTOPOB HCIOIH30BaHBI JIaHHBIC
0 CMEPTHOCTH HACEJICHUS OT CEePJIEYHO-COCYAUCTHIX 3a00IeBaHMi (CpeiHEMecIyHas JeKaHast CMEPTHOCTh
Ha |1 MusnoH xuteneit). Mccnemxyemsiii nepuon — 1980- 1990 rr.

[IpoBeneH mapHbBII M MHOYKECTBEHHBIM KOPPEISLMOHHBIA M PETPECCUOHHBIA aHAIU3 CBA3EH
CMEPTHOCTH C yKa3aHHBIMH (akTopamu. [lomydeHo, yTo B pa3nuyHbie ce30HbBI roaa 3peKT Bo3aeicTBUS
OTACNBHBIX aCTPO-METEO-Te0PU3NIECKUX (PAKTOPOB U UX KOMOMHAIIMN Ha 3[0pOBbE JIOAEH pa3lUycH.
B 4yacTHOCTH, aHaIn3 PErpeCCUOHHBIX CBA3€H CMepTHOCTH ¢ d(dekTnBHON TeMneparypoii Bosayxa (Tp),
IPOJOIKUTENBHOCTBI0 MarHUTHBIX Oyph (T,,) u uncnamu Bonbda (W) nmokasan, 4To BKIaa KaxIod U3
MEPEMEHHBIX B M3MEHUYMBOCTb CMEPTHOCTH (B Mpeaenax BapHallMOHHOrO pa3maxa ) ciaeayrowmuid. Ilo
naunbM 3a Tox: T, —40.0 %, T, — 6.7 %, W — 11.7 %; B xonoxnoe nonyroaue: T, —31.2 %, T, 4.5 %,
W —16.2 %; B Tennoe nonyroaue: T, —23.8 %, T,, —7.5 %, W — 3.6 %.

THE ESTIMATION OF THE RISK OF SOME ASTRO-METEO-GEOPHYSICAL FACTORS
FOR THE HEALTH OF THE POPULATION OF THE CITY OF TBILISI
Amiranashvili A.G.,Gogua R.A., Matiashvili T.G., Kirkitadze D.D., Nodia A.G.,

Khazaradze K.R., Kharchilava J.F., Khurodze T.V., Chikhladze V.A.
Mikheil Nodia Institute of Geophysics, Tbilisi, Georgia
E-mail: Avto Amiranashvili@excite.com / Avto Amiranashvili@hotmail.com

The influence of the monthly values of different astro-meteo-geophysical factors (meteorological
parameters, air effective temperature, surface ozone concentration, air electric conductivity, number and
duration of magnetic storms, Wolf number, cosmic-ray intensity, etc..) on the health of the population of
Thilisi city is studied. As the index of the reaction of human organism to the action of these factors the
data about the population mortality from the cardiovascular diseases are used (average monthly decade
mortality to 1 million inhabitants). The investigated period is - 1980-1990.

The paired and multidimensional correlation and regression analysis of the connections of mortality
with the indicated factors is carried out. It is obtained that the effect of the action of separate astro-meteo-
geophysical factors and their combinations on the people health into different seasons of year is different.
In particular, the regression analysis of connections of mortality with air effective temperature (T ), magnetic
storms duration (T, ) and Wolf numbers (W) showed that the contribution of each of the variables to the
changeability of mortality (in the limits of variation range) is the following. According to the data of the
year: T_-40.0 %, T, - 6.7 %, W - 11.7 %; into the cold half-year: T, -31.2 %, T, -4.5 %, W -16.2 %;
into the warm half-year: T -23.8 %, T, -7.5 %, W - 3.6 %.
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OBHAPYXEHMUE OIITUYECKOI'O HOCJTECBEYEHUSA KOCMUYECKHUX T'AMMA-
BCIIBILIEK HA ITUKE TEPCKOJI
XKunses b.E.", Aunpees M.B.%, Ceprees A.B.?, [letkos B.b.?
'TAO HAH Yxpaunwt, * ML] AMOU, * Hnemumym HAoepruvix Hccneoosanuii PAH
E-mail: zhilyaev@mao.kiev.ua

22 centsa0ps120051.819:55:50 UT KA CBudrobnapyxunramma-sensimky GRB050922C. Benblka
JIEMOHCTPUPYET MUK ¢ HHTEHCUBHOCTBLIO B Makcumyme ~ 15000 orcueros/c (15-350 x3B). T,y = (5 +1)c.
Teneckon HOPIMK momyunin cnexTpsl nociecBedeHus. JIMHUM MOITIOMEHUS] COOTBETCTBYIOT KPACHOMY
cMmeleHuto z = 2.17 + 0.03. Jlna craHgapTHOM KOCMOJIOTMUECKOM MOJENN OLEHKA HM30TPOIHOM 3HEPIUH
cocraBisier ~ 8./E+52 spr. HabmioneHne ONTHYECKOrO IMOCJIECBEUYEHHUS BCIIBIIIKK OCYIIECTBISUIOCH
B R--punsrpe ¢ 60-cm TeneckonoM, obopynoBanubiM [13C npuemuukom, Ha nuke Tepckon 22 ceHTAOps
2005 r., HaunHas ¢ 20:08:45 UT. beuo nonydeno 61 caumkos ¢ 60 ¢ axcniozunueit. bineck OT usmensics
oT R~ 16 no ~ 17.5. B a10ii paGote onucano oOHapyxeHue kojaebaHuil 6iecka nociaecBedeHus B GuiIbTpe
R. MbI ncnonb30Bajid BEHBIIET aHAIM3 Ul MCCIEIOBAHUS TOHKOM CTPYKTYpbl BCHBIIIKH. OOHapyXeHO
KorepeHTHOe kojebanue ¢ nepuoaom 0.0050+ 0.0003 nueii (7.2 MUH) Ha IPOTSXKEHUU TIeprOa HAaOMIOAeHU I
okono (.05 must (~ 70 muH). AMIHTyIa KojdebaHui cocTaBiseT okono (.05 3B. Bel. M COMOCTaBUMA C
BHYTPEHHEH TOYHOCTBHIO (horomeTpuu. [leproauuHOCTh MOXKET OBITh PE3yJabTaTOM JABMXKEHMS raza Ha
opbuTe BOKpYT uepHO#l AbIpbl. YacToTa KoseOaHMN paBHA JIOKAIbHOM KeriepoBcKoil yactore. OTcrona
JIETKO OTpeNeNUTh Maccy 4epHoi nbipel. Konebanus, obHapyxennsie B GRB050922C noarsepxaaror
CYLIECTBOBAHME MAaCCHUBHOM YEPHOM IbIpbl C MAaccoi OKOJIO MWUIMOHA COJIHEYHBIX MacC B LIEHTpE
POAMTENBCKON TalaKTHUKH. JTO SBJICHME HAllOMHMHAET coObITue, HaOmonatomeecs B Llentpe ['anakruku
B ¢punbTpe K 16 urons 2003 r. (ITpecc-penuz ESO 26/03).

THE REAL-TIME DETECTION OF OPTICAL TRANSIENT COUNTERPARTS
OF COSMIC GAMMA-RAY BURSTS ON PEAK TERSKOL
Zhilyaev B.E.!, Andreev M.V.2, Sergeev A.V.2, Petkov V.B.?

' Main Astronomical Observatory, NAS of Ukraine,
? International Centre for Astronomical, Medical and Ecological Research,
3 Institute for Nuclear Research of RAS
Email: zhilyaev@mao.kiev.ua

22 Sep. 2005 at 19:55:50 UT Swift-BAT triggered and located GRB050922C. The light curve
shows the intense broad peak with a maximum count rate of /5,000 counts/s (15-350keV). T, is (5 £ 1) s.
The Nordic Optical Telescope has obtained spectra of the afterglow. It find several absorption features,
corresponding to a redshift of z = 2.17 = 0.03. Assuming a standard cosmology model the isotropic energy
release is £ _iso ~ 8.1E+52 erg. Observation of optical transient of GRB050922C was carried out in the
R-band with the 60-cm telescope equipped with a CCD on Peak Terskol starting Sep. 22,2005, 20:08:45 UT.
61 images of 60 s exposure were taken. The OT magnitude was fading from R ~ 16 to ~ /7.5. Detection
of an oscillatory phenomenon in the R post-burst light curve is described in this work. We have used
the windowed and wavelet power spectra technique to reveal fine-scale structure of an afterglow. Analysis
of the R data reveals coherent harmonic with a period of 0.0050 + 0.0003 days (7.2 min) during observing
run of about 0.05 days (~ 70 min). Amplitude of oscillations is about (.05 mag and comparable with the
internal accuracy (error) of the photometry. The simplest model suggests that this periodicity is the result
of the motion of gas orbiting the black hole (BH). The oscillation frequency would be equal to the local
Keplerian frequency. Thus, observation of the orbital frequency determines the BH mass. We may conclude
that the GRB050922C optical afterglow confirms the existence of a massive black hole, of about one
million solar mass, in the center of its parent galaxy. Note, this phenomenon looks like the event observed
from the Galactic Center in the K band on June 16, 2003 (ESO Press Release 26/03).
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IIVIMIITUYECKUE AKKPEIIMOHHBIE JIMCKHA
IIpoxopos M.E.
TAUI MTY

3aBepILeHHast M CaMOCOIIaCOBaHHAsI TEOPUS AKKPELIMOHHBIX INCKOB, TAK Ha3bIBaeMasi aib(pa-Teopus,
o6bu1a npeoxkeHa Hlakypoit u CronsieBsiM B 1972 rony [1] (xoTst HanOonee n3BecTHa ux padora 1973 rona
[2]). B aT0i1 Monenu nenancs Lenblid psaa NPeArnoNoKeHN OTHOCUTENBbHO JucKa. J(McK mpeamnosiaraics
CTAllMOHAPHBIM, TEOMETPUYECKH TOHKHMM, C OONbIION onTuueckod Tommed T.4. B mocnemyrommx
paboTax HEKOTOpBIE U3 3TUX MPEANOIOKEHUI oTBepraiuch. OIHAKO, OHO U3 HUX JI0 CUX IOP CUUTAETCA
“O4eBUIHBIM” U OOLETPUHSATHIM - IIPEINOI0KEHHE 00 0CEBOM CUMMETPHHU JIUCKA, T.€. O TOM, YTO YaCTHIIbI
BEIIIECTBA JIBUXKYTCS B IUCKE 110 KPYTOBBIM OpOUTAM.

Kak xopomio wu3BeCTHO, KpyroBas OpOMTa B HBIOTOHOBCKOM T'PAaBHTALMOHHOM IIOTEHLMANE
SBJISICTCS CTOJIb )K€ YCTOMYMBOM M CTAllMOHAPHOM, KaK M SJUIMIITHYECKHE opOuThl. Ecnu mpeanonoxurs,
YTO YacTHLBl B JHUCKE JBMIKYTCS BOKPYI TATOTEIOIIEr0 LEHTpa IO 3JUIMICAM, TO IPU JIOCTAaTOYHO
ME/IJICHHOM M3MEHEHUHU SKCLUEHTPUCUTETOB M OPUEHTAIMH SJUIMNTHYECKUX OPOMT YaCTHIl C PaINyCcOM
MOJKHO ITOCTPOUTH JIByXIIapaMETPUUYECKOE CEMENCTBO JUCKOB, B KOTOPBIX COCEAHUE TPACKTOPHM YACTHII
He nepecekatores [3].

CremyeTr OTMETUTB, UTO NPH CTAHAAPTHBIX MPEAIONIOKEHHUIX O CBOMCTBAX IUCKOB (alb(a-BA3KOCTb,
BSI3KOCTb NMPOIOPIUOHANbHAS | MK 2-i CTeNeHU NOBEPXHOCTHOM MJIOTHOCTH) KPYTroBble OpOUTHI YacTHUI]
B HHUX OKa3bIBalOTCSI HEYCTOMYMBBIMHU - OHU IMPEBPAILAIOTCS B AIIMNTUYECKHE MPU OECKOHEYHO MaJIbIX
HavaJIbHbIX BO3MYyIIEHUsIX [3,4,5].

ONnUnTUYecKue OpOUTHI €CTECTBEHHBIM 00pa3oM TMOSBIAIOTCS B HM30THYTBHIX AKKPELUOHHBIX
nuckax [6,7].
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. [Makypa H.U. 4K, 48, 921 (1972)
. Shakura N.I., Syunyaev R.A. Astron. Astrophys., 24,337 (1973)
. Lyubarskij Y.E.; Postnov K.A., Prokhorov M.E., MNRAS, 266, 583 (1994)
. Ivanov P.B., Illarionov A.F. MNRAS, 285, 394 (1997)
. Demianski M., Ivanov P.B. Astron. Astrophys., 324, 829 (1997)
. Ogilvie G.I. MNRAS, 317, 607 (2000)
. Ogilvie G.I. MNRAS, 325, 321 (2001)
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ELLIPTICAL ACCRETION DISCS
Prokhorov M.E.
SAI MSU

We show that standard assumption according to particles into accretion discs orbits around gravity
center by circular orbits are not quite correct. Circular keplerian orbits are coeval stable with elliptical ones.
Where is 2-paremeter family of solution where neighbouring orbits do not cross each other. More other,
standard viscosity low (alpha-viscosity) make circular orbits unstable according to small perturbations.
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O BO3MOXKHOMN AHAJIOI'MU ITTIOBAJIBHOM TEOMATHUTHOM BYPH
U TEOMATHUTHOM AHOMAJIMU KYPOPTA YPEKUA

I'eonmxsn JI., Kepecenunze 3., Jlomunanze k., Jlomoypu M., Tabarya I
HUnemumym eogpuzuxu I pysuu

B pe3synbrare reohuznyecKkux UCCiIeJ0BaHUHI YCTaHOBICHO, YTO U3BECTHBIN YEPHOMOPCKH KypopT
VYpeku sBISETCS YHUKAJIbHOW JIOKAJbHOM I'€OMAarHUTHOW aHOMaJMed C CHJIbHBIMU TPaJMEHTAMHU OIS
(oxomo + (50-100) 1T * M) u ynenpHOTO conporuBneHus «3emiam» (10-1000 om = m). [lepemernieHue mo 3Toi
TEPPUTOPUH CO3AET CUTYALIMIO, AHAJIOTMYHYIO CHIIBHOM reoMarHuTHOM Oype. O310poBUTENbHBIHN 3(h(dexT
KypopTa TiarenbHo u3ydeH. KypopT noka3aH npu 3a00sieBaHHUSIX KapHOBAaCKYJISIPHON M HEPBHOM CHCTEM
U TIPU TaTOJOTUAX ONMOPHO-JABUIaTEIbHOTO amapara B I€TCKOM BO3pacTe. DTH YCIOBUS COCTABIAIOT CYTh
HAy4YHOTO MHTEpeca K JaHHOW TEPPUTOPUH, KaK €CTECTBEHHOH J1abopaTopHH, IJe MOTYT OBbITh U3yUYECHbI
¢usnyeckre U OMOMETUIIMHCKHE acleKThl BO3IEHCTBHUS OAHOTO M3 (HaKTOPOB KOCMUYECKOM MOTONbI -
reOMarHUTHOU OypHu.

ON THE POSSIBLE ANALOGY OF GLOBAL MAGNETIC STORM

AND LOCAL GEOMAGNETIC ANOMALY OF UREKI
Gheonjian L., Kereselidze Z., Lominadze J., Lomouri M., Tabagua G.
The Institute of Geophysics of Georgia

According to the results of geophysical investigations, seashore resort Ureki is a unique local
geomagnetic anomaly with strong gradients of field (about +(50-100) nT+*m™") and specific electric
resistance of “earth” (10-1000 Ohm * m). Any displacement on this territory creates the situations modeling
strong geomagnetic storm. The positive physiotherapeutic effect of this resort has been carefully studied.
It is recommended for patients suffering from cardiovascular and nervous deceases and for children with
diseases of cardiovascular and musculoskeletal system. These conditions are the reason of scientific interest
to this territory, which may be used as the natural laboratory for physical and biomedical investigations of
the impact of such space weather factor as geomagnetic storms.

PACYET MOJEJIM MOJIEKYJISIPHOM ITOJIOCBI O30HA HA 9.6 MK JIJISI MODTRAN
[TaBnenko S1.B., [llaBpuna A.B., Benecs O.A.
Inasnas Acmponomuueckasn Obcepsamopus Hayuonanonoti Axkaoemuu Hayx Yrpaunet,

OO6cy)narTcst METOJIMKA U PE3yJIbTaThl pacueTa MOJENIN MOJIEKYISIPHOM MOJIOCHI ¢ COBPEMEHHBIMU
JAHHBIMHU O CIIEKTPAJIbHBIX JTUHUAX 030HA U3 6a3bl Janbix HINRAN2004. PaccuntanHblie XapakTepUCTUKU
MOJIEKYJISIPHOH TOJIOCHI MCTIONB3YIOTCS JJIsi CUHTE3a HaOJlloaeMoro crekTpa B obmactu noaocsl 980 Mk
C LIeJIbI0 OmpeiesieHHs OOMIIMSL 030Ha U €ro paclpeiesIeHus ¢ BBICOTOH B 3eMHOM aTMocdepe.

COMPUTATION OF THE OZONE MOLECULAR BAND MODEL AT 9.6 MICRON
FOR THE MODTRAN SIMULATION.
Ya.V.Pavlenko, A.V.Shavrina, O.A.Veles
Main Astronomical Observatory of the National Academy of Sciences of Ukraine

Procedure and results of the computation of the ozone 9.6 micron band model with the newest
molecular line lists from HITRAN2004 database. Computed models of molecular bands are used to
simulate the telluric spectrum around 9.6 micron to determine the abundances and profiles of ozone
in our atmosphere.
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