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Accorpanuy KBa3apoB € raJlaKTHKAMUA MOLYT ObITh OObSCHEHBI TPABUTAIIMOHHBIM JTHH3UPOBAHUEM
YIAMEHHBIX aKTUBHBIX TAJAKTUK [TAPOBBIMUA 3BE3IHBIMUA CKOIJIEHUSMU W KAPJIUKOBBIMU TaJIAKTH-
KaMU, PACIOJIOKEHHBIMU B TAJI0 TAJAKTHK W B MaJIbIX IPYINAax rajgakTuk. Mbl npeiaraeM Habo-
JlaTeJIbHBINA TECT /Jisi IPOBepKu 1ol runoreldbl. Mcnonb3oBancs 0630p Heba SUPERCOSMOS miis
HCCJIeIOBAHUS TOBEPXHOCTHON MJIOTHOCTH 3BE31000PA3HBIX OOBEKTOB BOKPYT FAJIAKTHUK, B3ATHIX U3
karasiora CfA3. [IpuBonsitcs pe3yibTaThl BHIYUCICHHUH TOBEPXHOCTHON JIOTHOCTH 3BE31000PA3HBIX
00BEKTOB C HYJIEBBIMU COOCTBEHHBIMU JIBUXKEHUSAMHU B OKpecTHOCTsX 19413 ramaktuk. IIpoBemena
rTpexuperHas (poToMeTpus MIOMAI0K BOKPYTI HEKOTOPBIX TAJTAKTHK C MCHOTB30BAHUEM 2-M TeJie-
ckoma, obcepBaropuu Tepckon u 1.8-m resieckona obcepBaropuu Bohyunsan (Kopesi). ITo pesyib-
TATAM TUX HADIIOMEHUH OTOOPAHBI YKCTPEMATLHO JIMH3UPOBAHHBIE OOBEKTHI I CIIEKTPATbHBIX
HaOJIIOMeHMIA.

GRAVITATIONAL LENSING BY GLOBULAR CLUSTERS AND DWARF GALAXIES -
THE EXPLANATION OF QUASAR-GALAXY ASSOCIATIONS?, by Yushchenko A., Kim C.,
Sergeev A. — Quasar-galaxy associations can be explained as gravitational lensing by globular clus-
ters, located in the halos of the foreground galaxies and dwarf galaxies in small groups of galaxies.
We propose an observational test for checking this hypothesis. We used the SUPERCOSMOS sky
survey to find the overdensities of star-like sources with zero proper motions in the vicinities of
the foreground galaxies from the CfA3 catalog. The results obtained for 19413 galaxies are pre-
sented. Two different effects can explain the observational data: lensing by globular clusters and
lensing by dwarf galaxies. We carried out the CCD 3-color photometry with the 2.0-m telescope
of the Terskol Observatory and the 1.8-m telescope of the Bohyunsan Observatory (South Korea)
to select extremely lensed objects around several galaxies for future spectroscopic observations.

BBEJEHUE

Acconpanun KBa3apos ¢ rajiakTukaMu Oblin OTKpbIThl Apriom [1]. B kauecrse ogHOil 13 BO3MOKHBIX
TUTIOTE3, OOBICHSIONNX 3TO ABIEHNE, BBIABATAIACH TUIIOTE3a O TPABUTAIIMOHHOM JIMH3UPOBAHUH YIa-
JIEHHBIX aKTUBHBIX T'aJlaKTUK. HO mpupoga o0beKTOB, KOTOPHLIE UIPAIOT POJib IPABUTAIMOHHBLIX JIMH3,
0CTaBaJIACh HEBBIICHEHHOM. Hu rasakTuku, Hu 3Be3/1bl B KOPOHAX TAJAKTUK HEe MOIJIH IIOJHOCTHIO 00b-
SICHUTD HabJIoqaeMyto Kapruty. Bapeimes u ap. [3], FOmenko u ap. [6], FOmenko u Paiikos [9] npesmo-
JIOXKHJIN, 9TO AJPa IIAPOBBLIX 3BE3IHBIX CKOILIEHHI M KApPANKOBBIX TAJaKTHK, PACIOJIOKEHHBIX B TaJio
OOJIBIIMX TAJAKTUK W B HEOOJIBIUX I'PYIITaX MaJaKTHK, MOTYT ObITh I'PABUTAIMOHHBIMU JIUH3AMU, 00b-
scHsomuME 3Tu accormanuu. FOmenko u ap. [6] 6610 paszpaborano mporpamMmHOe obecredenne s
BBIYUCIEHUS KOI(DMUINEHTA YCUIEHUS TPOTSKEHHBIX UCTOYHUKOB CBETA, IPABUTAIIMOHHBIMY JIMH3AMH,
B KOTOPBIX Macca pachpefeneHa mo 3akony Kwunra. Ycmienme moxkeT mocTuraThb H—10 3Be3THBIX Be-
JIMYVH I TUIUYHBIX caydaeB. Bapbimes u Ezosa [2] u FOwenko [7] npegyoxuim wabirogarenbHbie
TeCTHI [ TPOBEPKHU 310l runoresnl. HOmenko |7, 8] ObLIO MOKA3aHO, UTO MOBEPXHOCTHAS IJIOTHOCTD
3Be371000pa3HBIX 00BEKTOB BOKPYT TAJaKTHK MOYXKET ObITh HCIOIB30BAHA B KAUECTBE TECTA, — IAPOBHIE
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CKOILIEHHSI M KAP/IUKOBbIE TaJIaKTUKHU, JEHCTBYsS KaK I'DABUTAIMOHHLIE JIUH3BI, YBEJIMIHNBAIOT IPKOCTD
00beKTOB (hoHA.

FOmenko u ap. [10] onybsinkosasau nepsbie pesysbrarsl 00paborku 0630pa toxkuoro Heba SUPER-
COSMOS [4]. [Ipupona okazamach Goee yAUBUTETLHOMN, YeM MBI MOXKEM cebe ee MpeCTaBUTh — OBLIO
00HaPY>KEHO KaK yBEIUYIEHUE MOBEPXHOCTHOMN TJIOTHOCTH 3BE31000Pa3HBIX 00HEKTOB C HYJIEBBIMU COO-
CTBEHHBIMU JBUKEHHSIMH BOKPYT' FaJIaKTHK, TaK M YMEHbBIIEHHE IJIOTHOCTU 3THX OOBLEKTOB BOKDPYD
rajJakTuK. B 3T0if pabore mpeicTaBieHbl pe3yJbrarhl 00paboTrku Bcero 0b63opa SUPERCOSMOS u
JIeJIAeTCs IOMNBITKA, MHTEPIPETAINN Oy YeHHBIX PE3Y/ILTATOB.

PE3VYJIBTATBI OBPABOTKN OB30PA SUPERCOSMOS

O630p toxkaoro He6a SUPERCOSMOS [4] co3man B pesyabrare orudpoBku (hoTorpaduvaecknx Imia-
CTHUH, MMOJIYUYE€HHBIX HA MIHPOKOYTOJbHBIX Tejeckornax cucrembl [lIMunra B aBe pazauanbie smoxu. OH
noyion 10 21 3Be3nHOil BesmumHBL. B 0630pe comepiKaTcs KOODAUHATHI, 3BE3THBIE BEJIUUUHBI (B TPEX
dbuabrpax), cobcTBeHHbIe JIBUXKeHKsI U Kaaccudukanus (3Be31a/raqakTnka) Bcex 00beKkToB, 3aduKcu-
POBAHHBIX Ha (POTOMIACTUHKAX. Mbl 0TOOpaIN U3 3TOro 0030pa TOIBKO O0BEKThI, K/IaCCUMUITTPOBAH-
HBIE KaK 3BE3bI, C MAJBIMU COOCTBEHHBIMU JIBUKEHUSIMHU, B KaueCTBe 0ObEKTOB (DOHA.

Beuma ucceqoBana mIoTHOCT STHX 00BHEKTOB B okpectHOCTAX 19413 ramakruk xartasora CfA3 [5].
Mpe1 paccuntaiy MOBEPXHOCTHYIO IJIOTHOCTH 00BEKTOB (POHA B KOHIIEHTPUYECKUX KOJIBI@AX IMUPUHO
30" BOKpYT KazK0ii raJJAaKTUKU W BOKPYT (DUKTHUBHBIX NEHTPOB, HE COMEPKAINNX TaJakKTUKHA. BOKpyr
KK 01 raJIakK THKY BHIOUPAJIOCH YeThIpe (PUKTUBHBIX IIeHTpa. Kak u 03KUJa/I0Ch, TOBEPXHOCTHAS TLJI0T-
HOCTb HCCIEAYeMbIX OOBEKTOB BOKPYT (DPUKTUBHBIX IEHTPOB, B 3aBUCUMOCTU OT PACCTOAHUS OT ITUX
HEeHTPOB, OKa3aJaCh NOCTOAHHON.

Mps1 oxuaau HaiiTu u3bBITOK UCCIEyEMBIX 00bEKTOB BOKPYT TAJIAKTUK, HO PE3YIbTAThl OKA3AIUCH
Pa3HBIMU JIJIS PA3JIMYHBIX TPy rajakTuk. Ha pucyske (a, b) nokazaHbl THOWYHBIE PE3YJILTATHI JIJIsT
CPYII TAJAKTUK C PA3JMIHBIMUA KPACHBIMU CMEIEHUSAMHA.

Oxxutaembiit U30bITOK 00BEKTOB (hOHA XOPOIITO 3aMETEH JIJIsi MEPBOil IPYIIbI TAJTAKTUK — ¢ 0OJIhb-
UMY KpacHBIMU cMmernieHugMu. g ramakTuk ¢ kpacHbiMu cMmerrerugMu ot 5000 zo 10000 xm/c
Hab0maeTcst gedunT 00beKTOB OoHA.

Ecnu npounTerpupoBarh II0MAIb MEXK/Iy KPUBOil JIUHUEH, TTOKA3BIBAIOIIEH TOBEPXHOCTHYIO TIJI0T-
HOCTBH 00HEKTOB (DOHA Ha PA3HBIX PACCTOSTHUSIX BOKPYT FAJAKTUK, W TIOYTH TPSIMOl JIMHUEH IIOTHOCTH
9TUX 00BEKTOB BOKPYT (DUKTUBHBIX IIEHTPOB, TO MbI MOJIYYNM KOJUIECTBO 00BHEKTOB (DOHA, KOTOPHIE
co3maroT Hab 0 JaeMblii n30bITOK win medunut. Ha pucynke (¢) moKazaHO KOJIHIECTBO OOBEKTOB, CO-
3JAMOIINX BapUAIMU TJIOTHOCTH (OHA JJIsl Py TAJTAKTUK C PA3HBIMU KPACHBIMEU CMEIEHUSIMHE.

II3C-®OTOMETPU A

Pesynbrarsr, noxygentsie mo 0630py SUPERCOSMOS, asastiores cpeamnecrarnctuaeckumvu. st 6osee
YBEPEHHOTO MOJATBEPKICHUS HAIIEH TUMOTE3bI HEOOXOAMMO TOATBEPINTH BHETATAKTUIECKYTO TPUPOIY
00bEKTOB, KOTOPbIE CO3/Ial0T HAO/IIOMAeMbIit n30BITOK MIOTHOCTH. J[jTst 9TOT0 HEOOXOMMMO yKA3aTh ITH
00BEKTHI Ha HEHE W M3MEPHUTh WX KpaCHBIE CMereHusa. Mbl mpoBen HaOIIOMeHns MIOMAT0K BOKPYT
HEKOTOPBIX TAJAKTUK HA 2-M Tesieckore obcepBaropum Tepckon m ma 1.8-M Tesieckome obcepBaropun
Bohuynsan (FOxnas Kopes). Habrogenus: mpoBonumuch B Tpex ¢unbrpax. [loayuenusie pe3yabraTsl
TO3BO/IWJIN TTOCTPOUTH ABYIBETHBIE JUATl'PDaMMBbl JIjisd UCCACJYEMbIX ITIJIOIIAQ/J0K U BBIAECJINTDH O6T)€KTBI
JUUTS TIOCJTEYTONINX CIEKTPAJBHBIX HAOIIOMEHWI C TEIbI0 OMpPeIeIeHnsT KPACHBIX cMernennit. Vcmos-
30BaHHas MeToauka Gosiee 1m1oapobHO nznoxkena HOmenko u ap. [11].

Kowneumo, KocMomornieckne 3HAYEHNS KPACHBIX CMEINIeHW HANIeHHBIX OOBEKTOB HE SBJIAIOTCS
OKOHYaTE/JIbHBIM ITOATBEPZKJICHUEM T'MIIOTE3bI. OHI/I JIAIIHb TTOKa2KYyT, 9TO O6'])€KT]317 CO3Jaromiue I/136]31TOK7
HAXOJATCS HA KOCMOJIOTHIECKNX PACCTOSTHUAX, 3HAUNTEIHHO MPEBBIMIAIONIIX PACCTOAHUS T0 TATAKTHK
dona. OnHAKO OCHOBHOI TPYAHOCTHIO, C KOTOPOH CTAJKUBAIOTCS TUIIOTE3bI, 00bICHSIIOMME TTPUPOLY
KBa3apoB, SIBJISIETCS BBICOKASI CBETUMOCTH KBa3apoB. CONTACHO JAHHBIM, TIOIYY€HHBIM HAMH MO 0030py
SUPERCOSMOS, 6.ieck 00beKTOB, CO3aI0NMX U30BITOK MOBEPXHOCTHO MJIOTHOCTH, CPABHUM, 8 s
HEDOJIBITION YacTh OOBLEKTOB Jake Oosibine, deMm 0jieCK (DOHOBBIX TAJAKTUK, HAXOIANINXCS CYIIECTBEH-
Ho Ostmke. JIrobas npyras rumoresa, 3a UCKAIOYEHNEM TUMOTe3, TPUHUMAIOIINX BO BHUMAHWUE yCUICHUE
6J1ecKa BCIEICTBUE TPABUTAIMOHHOTO JIMH3UPOBAHUS, CTOJKHETCS ¢ HEOOXOIMMOCTBI0 OObLICHUTH BbI-
COKYIO CBETUMOCTH THX 0OHEKTOB.
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CpenHsisi IOBEPXHOCTHAs ILIOTHOCTb N 3Be34000pa3HbIX OObEKTOB C HYJIEBLIMU COOCTBEHHBLIMH JIBUKEHHUSMU
BOKpPYT rajaktuk 1mo maHasiM 063opa SUPERCOSMOS:
a) — B okpecrHOCTHAX 229 ranakruk ¢ Kpacubivu cMerienusMu or 50000 zo 60000 km/c. R — paccrosinue ot
IEHTpa TAJTAKTUKA, N — MOBEPXHOCTHAS IJIOTHOCTH OOBEKTOB Ha KBaJApaTHBIM rpaayc. KpyXku m KpecTuku —
CpemHue Pe3yJbTaThl i (PUKTUBHBIX [IEHTPOB U JJI [EHTPOB C raJaKTHKAMHU,;
b) — o xke musg 4177 ranakruk ¢ Kpacabivu cmemernusaymu ot 5000 zo 10000 km/c;

¢) — cpennuii u36biToK win geduuur dN ucciaesyeMbix 0GbeKTOB BOKPYI' MFAJIAKTHK C PA3JIMYHBIMU KPACHBIMU
CMEIIEHUSIMHU.

OBCVY2KJIEHUNE

Obpaborka o630pa SUPERCOSMOS 6bi1a npeanpunsTa s HAX0XK/IeHus W30BITKA MTOBEPXHOCTHOMN
IUIOTHOCTH 3BE3/I000PA3HBIX 00BEKTOB C MaJIbIMU COOCTBEHHBIMU [IBUKEHUSIMU B OKPECTHOCTSX 00jIee
6/n3KUX rajakTukK. Pe3yaprar 00paboTKu mokasas 0ojiee CJI0XKHYI0 KapTuHy. Mbl HAIIIH 0XKUTaeMblii
n30BITOK BOIPYT rajakTuk ¢ Kpacabimu cmererugaymu Z = 0.08—0.5. Ho Bokpyr rajlak Tk ¢ KpaCHBIME
cMmermennavu Z < 0.08 maiimen meduuT nccaeayeMbX 00bEeKTOB.

Kak 6b110 ykazano FOuenko [10], npn uHTEpuperanuy mosy YeHHbIX Pe3y/IbTaToB HeOOX0IMMO MIPH-
HUMAaTb BO BHEMaHUE 3(DPEeKThl MUKPOJNH3UPOBAHUS HA OTAEIbHBIX 3BE3/1aX, BXOAAIINX B COCTAB IIa-
POBBIX CKOILIEHWH M KAPJIUKOBBIX TajakTukK. Hamu ObLI HANMCAH KOMILJIEKC MPOrPaMM i PACUeTa
MPOXOXKIEHNA IIyYKa CBETA UYepe3 IIapoBoe CKOoIjeHne. llepBbie pe3ysbTaTbl pacdyeToB MOKA3BIBAIOT,
a10 3 dEKTH MUKPOINH3UPOBAHUS MOTYT OObACHUTH AEMPUIUT IIOTHOCTH HUCCIELYEMBIX 00BHEKTOB
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BOKDPYT OJIN3KUX rajakTuk. Jljis 3Toro mapoBble CKOIJIEHUS TO/IKHBI CO/IEPKATH OOJIBIIIOE KOJTUIECTBO
00BEKTOB ¢ MaccaMu mopsiika maccsl FOmurepa (mramer).

Jlist ramakTuk ¢ KpacHbimMu cmemteanavn 4 = 0.08 —0.5 HeoOXoamMo TpWHUMATH BO BHUMAaHNE
B/IMSTHIE KAPJIUKOBBIX CHEpOUIaJbHBIX TaJaKTUK. Hamm pacdersl MOKa3bIBAIOT, UYTO HA ITUX PACCTO-
ausix dSpH rasakTuku MOTyT MpOSIBJIATE cebst Kak 3(MMEKTUBHBIE IMPABUTAIMOHHBIE JTUH3BL. [Ipu sTOM
60JIBITION KO3 MUIMEHT yCUIeHUsT JOCTUTAETCs 3a CUeT JuH3upoBanus Ha sape dSpH-ramakruku. Ko-
smaectBo dSpH-rasiakTuk B MecTHOiT rpyTine CpaBHUMO ¢ HaflJeHHBIM HAMU H30BITKOM 3BE31000pa3HbIX
00bekTOB BOKPYT ralakTuk ¢ Z = 0.08 —0.5. dSph-ramakTuku B Ma/bIX IpyNax rajakTHUK, TAKUX KaK
Mecrtras rpy1mna, u 1MapoBbie CKOIJIEHUS B TAJI0 OOBIYHBIX MAJIAKTHK MOTYT O0bICHUTEH HAOJIIOmaeMbIit
U30BITOK.

N36biTok 1 meduiut 38e37000pa3HbIX 00HEKTOB C MaIbIMUA COOCTBEHHBIMY JBUKEHUSIMU BOKPYT I'a-
JIAKTUK C PA3HBIMU KPACHBIMU CMEIEHUsIMU SBJISIOTCS XOPOIeil WLTiocTpalueil CoOXpaHeHusi CPeTHEro
MTOTOKA, OT YJIAJEHHBIX NCTOYHUKOB aHCAMOJ/IEM I'DABUTAIMOHHBIX JIMH3.

Crenyer oTMeTUTH, YTO HAOJIOZAEMBIH JeDUITUT UCCIETyeMbIX 00bEKTOB BOKPYT (DOHOBBIX TraJiaK-
THUK [TO3BOJISET MMOCTABUTH erte oauy mpobsemy. [lapossie ckomienns Ha 6JIM3KUX PACCTOSTHASX UMEIOT
K03 DUIUEHT I'PABUTAIIMOHHOTO YCUIeHNs O/1eCKa JAJTeKUX UCTOYHUKOB MEHbINE eIUHUIIBI U CO3/AI0T
nedunuT TOBEPXHOCTHON MJIOTHOCTH 3BE3/1000PA3HBIX 00bEKTOB BOKPYT rajakTuk. Jledurur momxen
PEruCTPUPOBATHCA OTHOCUTEIHHO HEKOTOPOTO CpEIHEro 3HadeHus. M30bITOK IMJIOTHOCTH [Jisi TPy
ramaktuk ¢ Z = 0.08—-0.5 mor 6bITH 3aperucTpupoBaH OTHOCUTEIHLHO HysaeBOro ¢dona. Ho mammaume
CPYII rajJakTHK, BOKPYT KOTOPBIX HAO/II0aeTcs AeUIuT, M03BOISIeT YTBEPXKIaTh, 9T0 (DOH HE sABJIs-
eTCs HYJIEBBIM. DTO 03HAYAET, YTO €CTh HEKOTOPOE KOJUYIECTBO 0ObEKTOB, KOTOPHIE COCTABJISIIOT ITOT
don. ApkocTb 3TUX yHAaTEHHBIX O0BEKTOB YCHU/IEHA, BC/IEICTBUE TPABUTAIIMOHHOTO JH3upoBanusd. [lo-
BEPXHOCTHAS TIJIOTHOCTH OOBEKTOB, CO3MAOMINX (POH, COCTAB/ISIET HE MEHEE HECKOJBKUX JIECSATKOB Ha,
KBaJIpaTHbI rpajayc. CoxpaHeHue CpeJHero MmoTOKa B TAKOM CJIydae JOKHO COOJTIONATHCA i KOM-
IJIEKCA TPABUTAIMOHHBIX JINH3 B CYIIECTBEHHO OOJIbIIEM [JUAITa30HE KPACHBIX CMEICHUI.

Janmnas pabora ObL1a mojIepKaHa IPAHTOM MOCTAOKTOpanTyphl Hammonaabuoro yamsepcurera JoH-
oyk (FOzxnas Kopes) 3a 2002 roz.
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