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3. A. CepaueHko — CTyAeHT Kaceapbl BbIYUCAMTENBHBIX CUCTEM W CETEN
E. H. Komnukoe (o-p pu3.-MaT. HayK, Npod).) — Hay4HbIN PYKOBOAUTENb

CMUPANBbHbIE FTANTAKTUKK

CnuparbHble ranakTuku — OTAENbHbIA NOABMA ranakTuK, BNePBbIe ONUCaHHbIA JaBMHOM Xab6-
nom B ero pabote «The Realm Of Nebulae» B 1939 rogy [1]. CnupanbHble ranakTuku COCTOST U3 NAoC-
KOro BpaLlaloLLerocs Aucka, coaepxallero 3Bésfpl, ra3 W 38E34HYI0 Mbifb; U U3 CKONNEHUs 3BE3[ B
LeHTpe ranakTuku, HasbiBatowerocs banmk. [uck n 6anmk OKpyXeHbl paspexeHHbIM rano 13 3sé3f,
BOMbLWMHCTBO M3 KOTOPbIX (HOPMUPYIOT LapOoBble 3BE3aHbIE CKonneHus. MpumepHo ABe TpeTu Habnto-
[aeMbIX crupasnbHbIX ranakTuk UMetT Takke Tak Ha3blBaeMyto nepeMblyky («6ap») B LiEHTpe ranakTu-
KW, OT KOHLIOB KOTOPOW W OTXOAAT CrupanbHble pykasa [2].

Hapsgy C HenpaBUrbHbIMU ranaktvkamu, crupanbHble ranakTuku COCTaBnST MPUMEPHO
LIECTbAECAT NPOLEHTOB BCEX ranakTuk B Hawen BeceneHHom [3]. Kak npaBusio, OHW pacnonoxeHsl yaa-
NEHHO OT APYrUX ranakTuK, U peaKko B LEHTPE ranakTUiecKunx ckonneHun [4].

lanaktuka Avgpomegsl (M31/NGC 224) — cnupanbHas ranakTika, pacronaratowas npumepHo B
2.6 MUNIMOHAX CBETOBLIX NeT 0T 3emnu B €o3Be3aun AHApOMesb!, 1 9TO bvkaiwas K HaMm cnuparb-
Has ranaktuka [9]. Takke, 310 camas bornbluas ranaktka B MecTHoi rpynne ranakTtuk, ¢ AnamMmeTpoMm B
Bonee yem 220,000 cB. net. Wccneposanus B 2006 rogy nokasanu, yto M31 cogepxut B cebe npu-
MepHO oauH TpunnuoH (1012) 3B€3a: kak MUHUMYM, B ABa pa3a 6onblue, YeM B MneyHoM nyTu, B KOTO-
pom npumepHo 200 — 400 munnmapaoB. Hawa ranaktuka w ranaktuka AHopomeabl npubnuxatotcs
APYr K ApYyry, U CTOSKHYTCA NpUMEpHO Yepes 3 — 4 munnuapga net [6].

N3oBpaxeHue AByx B3aumogencTaytowmx cnmpanbHblx ranaktuk NGC 2207 u IC 2163, Haxoas-
wmxcst B co3se3ann bonbluon Mec (pucyHok 1). MowHble npunueHble cunbl oT NGC 2207 uckasunu
copmy IC 2163 1 NpuBenn K N3BEPXKEHUIO U3 Hee 3Be3d W ra3a B BUAE AMMHHbIX NOTOKOB, NPOTSHYB-
LUMXCS Ha COTHIO TbICSY CBETOBLIX NET K MpaBoMy Kpako 13obpaxeHus. BblunCneHns nokasblBakT, YTo
IC 2163 ornbaet NGC 2207 B nponeTe npoTuB YacoBoit cTpenku. IC 2163 He uMeeT JOCTaTO4HON Ku-
HEeTUYeCKoi dHepruu, YTobbl BbIMTW K3 rpaBuTaumnoHHoro nons NGC 2207, v en npugetcs B Byayliem
obpalatbCs BOKPYr 6OMbLUEN ranakTikn CHoBa M CHOBa. CKOBaHHbIE B3aUMHbIM MPUTSKEHWEM, 3TW
ranaktuku GyoyT NpopomKaTh UCKaXaTb W paspyLatb Apyr Apyra npunvuesamu, obpallasch BOKpyr 0b-
Lero LieHTpa Macc. B koHeYHOM cyeTe, yepe3 MuUnnMapabl NeT oHM 06beaunHaTes B eauHyto 6onee
MaCCMBHYIO ranakTuky.

Puc. 1. Baaumopgeictaune cnupanbHbIX ranaktuk Puc. 2. CnupaneHasi ranaktuka NGC 7742



BO3MOXHbIN pe3ynbTaT CAMSHUS 3TUX ABYX ranakTuK, W CAIVSHUS Halen ranakTuky U ranaktu-
k1 AHOpoMebl — 3TO «ranaKTUKW aHTeHHy, v aBa obbekta - NGC 4038 n NGC 4039, Haxopswymecs
B co3Be3guu BopoH. MpumepHo 1,2 Munnuapaa net Hasag aTo Obinu Ase cnvpanbHble ranaktuki. 900
MITH. NEeT Hasaj, OHU cOMM3UnMch NpUMepHO Tak xe, kak 1 ranaktukn NGC 2207 un IC 2163. 600 mnH.
neT Hasap ranakTyku NpoLLIn CKBO3b ApYr Apyra, # npumepHo Yepe3 400 MAH. NeT OHW cPopMUpyoT
evHyto ranakTuky. CornacHo pacyetam, HoBas ranakTvka yaet annuntudeckon [7].

Ha cnegytowen dpotorpadpum nokasaHa ranaktuka NGC 1300. 3ta MaccuBHas ranaktuka umeet
avametp B 110,000 cBeTOBbIX NET M yAaneHa OT Hac Ha 61 MUMMMOH CBETOBLIX NET. OTO OAHA W3 ra-
NaKTUK 13 3Be3HOro ckonneHus Fornax. Yepes LieHTp ranakTukv NpoXoauT nepemblyka, KoTopas oxBa-
TbiBaeT ee s4po. MNpumeyatensHo, YyTo B siape 6onbLuon cnivpansHon cTpyktypbl NGC 1300 pacnona-
raeTcs ewe ogHa Heborbluas cnupanbHas CTpykTypa anameTpom npumepHo 3,300 cBeToBbIX neT. Ta-
kvne HebonbLUMe CNpanu B LLEHTPE MEIOT TOMbKO ranakTuki ¢ 60MbLMMK NepeMblHKaMm.

lanaktuka Bogosopot (M51a/NGC 5194) — 310 cnupanbHas ranaktuka B co3sesgum 'oHume ekl
Ha paccTosiHWMM 23 MIH. CBETOBbIX NeT oT 3emnu [8]. JuameTp ranaktuku coctasnseT okono 80 Tbicsd
ceeToBbIX neT. Manaktukm M51a n M52b npegcrtaBnstoT coboi ogHy U3 CaMblX MCCNEAOBaHHbIX nap
B3aMMOZEMNCTBYIOLLMX ranakTuk. 3Tu ABE ranakTukin CoeanHeHb! Mexay coboi MblfieBbIM MOCTOM.

lanaktuka MonosacTuk (UGC 10214) — cnnpanbHas ranaktuka ¢ nepemblYKomn, pacnonoxeHHas
Ha paccTosHu okono 400 mnH. cB. neT ot 3emnu. B Heganekom npoLniom aTa ranakTuka ucnbitana
CTONKHOBEHME C APYro ranakTukoi, 4To NpuBeno k obpasoBaHmto AnuHHoro (okono 3000 cB. neT) xBo-
CTa u3 38e37 W rasa. [AnnHHbIN XBOCT NPUAAET rafiakTike CXOACTBO C rofioBacTUKOM, OTKyda U Mpou3o-
wno eé HaseaHue. lpegnonaraertcs, YTO NPoM3oLLNo NO0BOBOE CTONKHOBEHME C HEBONbLIOK Henpa-
BWIbHOM ranakTUKOM, YTO NPUBESO K B3aMMHOMY BbIOPOCY BeLLecTBa ranaktuk. Bo Bpemsi aToro CTosk-
HOBEHMS NPUIMBHbIE CUMbI BbIOPOCUIN U3 CNMPanbHOM ranakTUkW 3BE3[bl, ra3 U Mbiflb, KOTOPblE W
chopMMpoBanu SPKKiA XBOCT.

lanaktnka NGC 1313 — 910 cnuparnbHas ranaktuka ¢ nepeMblykoi 1 ¢ AMameTpoM NpUMepHO B
50 TbIC. CB. neT, pacnonaratoLlascs npumepHo B 14 mnH. ¢B. neT ot 3emnu B co3se3aum Cetka. OHa
npumMevaTensHa CBOEN HeOBbIYHOM (HOPMON, @ TaKKe TEM, YTO LIEHTP €€ BpalleHUsi pacnonaraeTcs He
B LIEHTpe camoil ranakTuku. BeposiTHee BCero, 3TO BbI3BAHO B3aUMOAEUCTBMEM C PYron ranakTuKOM,
NGC 1309.

NGC 7742 — cnupanbHas ranaktika 6e3 nepemblykn B co3se3aunm Merac. HeobbIHOCTL 3TOM ra-
NaKTUKN B TOM, YTO Y HEE eCTb BHYTPEHHee konbLo M3 rasa [9]. ObblyHO, Ans 0bpasoBaHMs Takoro
KOmMbLa Hy)XHa nepemblyKa, rpaBUTaLMOHHbIE CUMbl KOTOPOW NpuUTArMeanu bl ras, 1 0bpasoBbiBanu u3
Hero KofbLo, Kak MOXHO HabmogaTb BO MHOTMX ChMparibHbIX ranaktukax ¢ nepemblykoi. Ho B aToi
ranakTuke nepemblyka OTCYTCTBYET, U OOBSACHUTL HanMuMe BHYTPEHHEO KOMblia 3TOW Teopuei HeBO3-
MOXHO. HekoTopble acTPOHOMbI CKITOHSAKOTCS K TOMY, YTO KonbLo Obino 06pa3oBaHo B pesynbTate Cnu-
aHma NGC 7742 ¢ gpyroit, MeHbLUEW No pa3mepy, HO 6oraTomn ra3oM ranakTukon (PUCYHOK 2).

OpHon u3 rnaBHbIX NPobnemM B UCCNEROBAHWW ranakTuk sBnseTcs npobrema BpalieHus Cnu-
panbHbIX ranakTuk 1 POPMMPOBaHUS CMpanbHbIX BeTBeW. V13-3a TOro, 4To yrnoBasi CKOPOCTb BpaLle-
HWS pPyKaBOB 3aBUCUT OT PACCTOSHUSA [0 LieHTpa ranakTuki (B COOTBETCTBUM CO CTAHAAPTHOM COMHEY-
HOW rpaBUTaLMOHHON MOZENbIO), TO pykasa OyayT kak Obl «<HaMaTbIBaTbCA» Ha LIEHTP, U He ByaeT BO3-
MOXHOCTM CyLLECTBOBaHUS Cnupani 06bl4HON hopmaumn. Ho pacyéThbl NoKasbIBatoT, YTO BO3pacT ra-
NaKTUK B HECKOMbKO AeCATKOB pa3 bonblue nepuoga obopoTa pykaBoB, a Camu pykaBa «HaMOTaHbIy,
kak npaBusio, BCEro NULLb HA HECKONMbKO 060POTOB.

OpnHow 13 camblx NONYNsPHbIX TEOPUIA, peLuatoLen aty npobnemy, sensetcs Teopusi C. C. JuHa
n ®panka LLly 1964 roga [10]. B Heit pykaBa paccmaTpuBaroTcs kak 06macTit NOBbILEHHOW NAIOTHOCTH,
KOTOpble BPaLLatOTCA BOKPYr LEHTPa ranakTuku He3aBucumo OT 3B€3d. Takum obpa3om, 3BE3abl, ABU-
KYLMECS CO CKOPOCTSAMM, OTSIMYHBIMU OT CKOPOCTW PYKaBOB, MOTYT CMOKOWHO MPOXOAMTb CKBO3b HUX.
OTa Teopust 06BACHAET U Hanuune monogblx 6onee ApkMX 3BE3R B pyKaBax, Tak kak pykas, Npoxoas
CKBO3b KOCMUYECKUi ra3, ByaeT cnocobcTBOBaTL aKTUBHOMY 3Be34000pa3oBaHuIo.



Takke, CYLIECTBYIOT TEOPHS,, COMMacHO KOTOPOIA CnupanbHble BETBU MOCTOSIHHO HAXoasTcs B

npouecce POpMUPOBaHUSA — TO ecTb, kaxzble 80 — 100 MUNIMOHOB NET CTapble Crvpanyt «JIOMakTCsy,
W Ha X MeCTe BO3HUKAOT HOBbIE. K COXaneHuo, H 0OHa U3 TEOPWUIA Ha CErOAHSLLHUIA LeHb HE MOXET
ObITb HM NOATBEPKAEHA, HU ONPOBEPTHYTa, TaK Kak Ans 3TOro NoTpebyTcs MUNIUOHbI NeT Habnoge-
HWI, a YernoBeYecTBO HabMOLAET 3a ranakTukamm BCero NuLb YyTb GorbLue CTONeTus.
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