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E. M.Cemuko3oea — CTyaeHTKa Kadpeapbl MHPOPMALWMOHHbLIX TEXHOMOMMIA B 3NEKTPOMEXaHMKE U pobo-
TOTEXHUKE
E. H. Komnukose (a-p hu3.-maT. HayK, Npod.) — Hay4HbIA PYKOBOAMUTENb

FANAKTUKA. MIEYHBIA NYTb

Korga sicHo# TeMHOM HOYbIO Mbl BCMaTpuBaemcs B Beckpaitine npoctopbl BeenexHon, Hawemy
B30pYy MpeacTaeT Lwupokas cepebpuctas nomnoca, nepecekatwas 3se3gHoe Hebo. [lpeBHWe rpeku
HasblBanu 3Ty nonocy galaxias, YTo 03Ha4YaeT MOMOYHbLINA, MNeYHblin. Mbl Ha3biBaeM ee — MneyHbI
MyTb [1]. Yke nepBble HabnogeHns B Teneckon, nNpoBeAeHHble [anuneem, nokasanu, 4to MneyHbin
[MyTb — 3TO CKOMMEHNE O4YEHb Aanekux 1 cnabbix 3Be3n. OTO MHOXECTBO 3B€3[ W ra3onblfieBbiX TyMaH-
HOCTEl, B KOTOpble 3TV 3Be37bl NOrPYXeHbl, 0BpasyeT ruraHTCKyo 3Be3aHy0 cuctemy — ManakTuky [2].

Puc. 1. Bug Manaktukm cboky Puc. 2. 3Be3gHoe ckonnexue

Ct0 net Ha3ap acTpoHOMbI ObinK yBEPEHI, UTO, KpOMe cucTeMbl MneyHbiit MyTb, BO BeeneHHoi
Huyero HeT. B cepeaute 1920 rogos ¢ noMoLbto HabnogaTenbHbIX AaHHbIX ObIfo NONyYeHo NpaBusib-
HOe mpencTaBneHne o CTpoeHwun anakTuku. MHOXECTBO cnabblx TYMaHHOCTEN OKa3anuchb ApyriMu
ranaktukamu. Tak u3yyeHue Halero 38e3fHOro 4oMa NpuBEro K PeBOMLMK B aCTPOHOMUK. [JanbHen-
Wwee uccneposaHne anakTukm oyveHb BaxHO. OHO npegnonaraeT M3yyeHue ee UCTOPUM, CTPOEHNS,
COCTaBa, B3aMOAENCTBMS €€ C APYTMMM ranakTukamm, NponMcxoaaLx B ManakTuke NpoLeccos, Halle-
[0 MECTOMONOXEHUS B HEW W Hamx Gnvxaniumx cocefen, a Takke U3ydeHue apyrux ranaktuk u cono-
CTaBMneHMe Ux C Hawwen. Bce 310 cnocobCTBYET NPOABVMKEHWIO BMEpPes HayYHOro 3HaHUsl, OCO3HaHMIO
rPO3SLLMX HAM OMACHOCTEN 1 NEPCNeKTVB Ha byayLiee, OCBOEHMIO HALLEro 3BE3AHOM0 AoMa.

Hawa ConHeyHas cuctema — BCEro NuLb ManeHbkasi Yactuua rpoMagHomn 38€34HON CUCTEMbI —
Fanaktukn. C 3emnn Mbl Buaum anaktuky «c pebpa» B opme BepeTeHa Ui NnH3bl (PUCYHOK 1).
MneuHbii MNyTb — akBaTOpUansHas obnactb ranaktuku, obrnactb, Haubonee boratas 3se3gamu, U Co-
3epLaemas Hamy U3HYTPK CaMOro 3BE3LHOM0 «OCTpoBay [3).

Benwvka v rpaHamosHa Hawa anakTtuka. B Heit HacuuTbiBaeTcs Thicaya munnnapaos 3sesd. Ot
0fHOro ee kpas o apyroro cset bexut noutn 100 Thicsy CBETOBbIX NeT, a Bedb 0T brivxanwlen 3ges-
abl — Mpokcumbl LieHTaBpa — OH A0X0AWT A0 Hac 3a 4,2 CBETOBLIX roAa.

Mpokcuma LleHTaBpa - ManeHbkas KpacHast 3Besfa, OHa Tak cnaba, uto Obina OTKpbITa TOMBKO B
1915 rogy v BUAHa OHa TOMbKO B Teneckon [4]. 3Ta 3Be3fa — YNeH TPOMHON 3Be3AHOM cucTembl Anbga
LlenTaBpa. 3 3Be3n — cocegeit ConHua, NOYTK Kaxhas BTopas SABNSeTCS ABONHON, a Kaxagas YeTBep-
Tas UK NsTas NpeacTaBnseT cobon KpaTHYH CUCTEMY M3 TPEX, YETbIPEX M Jaxe LecTu 38e3a. Ho B
anakTuke M3BECTHbI U Bonee CrnoxHble 06bEKTLI — 3Be3aHble ckonneHus. Ckonnexne - rpynna 3se3g,
CBSA3aHHbIX 0OLLMM NPOMCXOXKAEHMEM, NONOXKEHNEM B NPOCTPAHCTBE U ABvxeHneM. Beero B 20 Thics-



yax cBeToBbIx NeT oT ConHua Haxogutcs ckonneHne NGC 3603, Bxoasiuee B 6nm3kuin cnivpanbHbin
pykaB Kuns Hawen [anaktukun MneyHbiid MyTb. OHO XOPOLLO M3BECTHO Kak OAHa U3 camblX GOMbLUMX
obnacreit 3Be3goobpasoBaHns B MneyHom lMyTu. LieHTpanbHoe paccesHHOe 3Be3OHOE CKOMeHWe Co-
OEPXKAT Thicsum 3B€34 (pUCYHOK 2), 6onee MaccuBHbIX, YeM Hawe ConHue. CkonneHue okpyxatoT 06-
naka 13 CBETALLErocs MexsBe3aHOro rasa v nornoLatoLlen CBeT Mbiu, U3 KOTOpbIX OHO U 0bpasoBa-
noce [4].

WccneposaHus nokasanu, 4to [anaktuka MMeeT XOpOLLO BbIPKEHHYKD CIUPANbHYKO CTPYKTYPY.
CnupanbHas CTpyKTypa Halei ranaktuku MneyHblit MyTs HeAOCTaToOMHO NoapobHO M3yyeHa. anakTu-
ka MMEET, KaK MUHUMYM, 5 CNMpanbHbIX PYKaBOB, MMEIOLMX Ha4arno B sape: pykas Jlebeas, pykas LieH-
TaBpa, pykas Ctpenbua, pykas OpuoHa 1 pykas lNepces. Mx Ha3BaHWs 0ByCnoBneHbI MECTOMOMNOXEHU-
€M OCHOBHbIX MacCVBOB PyKaBOB B COOTBETCTBYHOLLMX cO3Be3ausiX. Hawe ConHue pacnonoxXeHo Mex-
Oy cnupanbHbiMu pykaBamu Ctpenbla u Mepces — B Hebonbluom MectHom pykase, unn Pykase Opuo-
Ha. ConHLe HaxoauTcs JOCTaTOYHO Janeko OT sapa [anakTuku — Ha pacCTOsiHUM OKOMO 28 ThiCsY CBe-
TOBbIX eT.

B LieHTpanbHOM YacTu ranakTuieckoro aucka MMeeTcs WwapoobpasHoe yTonweHue. BHyTpu ato-
ro YTOMNLEHUs npsyeTcs S4po anakTuky, KOTOPOe CKPbITO OT HAC MAOTHbIMU obriakami Mex3Be3aHON
NbinK, nornowaowmummn ceeT. MoaToMy COBCEM HeaBHO Mbl He 3HanM O HEM Huyero. VccneposaHue
LeHTpa [anakTukn NpoBOAWUTCH MMEHHO B MH(DPAKpacHOM CBETE, MOCKOMbKY Mbiflb rOpa3fo MeHbLue
nornowjaeT UHGpakpacHoe U3nyyeHne, HeXenu BUaUMoe uanyyeHne. B nHdpakpacHoM CBeTe B LieH-
TpanbHon obnacTu [anakTukin Xopowo BuAaHbl obraka CBETALerocs rasa u normowatlen nbinu, a
TaKke HECKOIbKO MONofblX M 04eHb BoraTbix 3BE3AHbIX CKOMMEeHU. HecMoTps Ha npu3Haku npopon-
Xarowlerocst 0bpaszoBaHWs MaCCUBHbIX 3BE3[, OFPOMHOMO 3BE3[HOT0 CKOMMEHMS, KaK B LieHTpe bnwxai-
el K HaM CnupasnbHOM ranakTuku TyMaHHOCTU AHOpOMe[bI, Y Hac HeT.

Mpn nccnegosaHuy LeHTpa ManakTuki, Haxogsawerocs B co3sesgu Ctpenbla, okasarnoch, YTo
OTTYyZa UCXOANT NOTOK paav oBOSH U raMMa - Bennecku. Habnogaetcs Takke n peHTTEHOBCKOE U3nyye-
Hue. OOuH U3 caMbIX MHTEPECHBIX PEHTTEHOBCKUX 0OBEKTOB B HAaNpaBfieHnu ManakTnieckoro LeHTpa —
Ctpeney A, coBnagatoLuii C AMHAMUYECKUM LEHTPOM anakTukn. OTO U YHUKaNbHbIA MCTOYHWK MOLL-
HOTO PaaNoN3NyYeHUs.

B 2003 roay 6bino y6eamTensHO A0Ka3aHO NPUCYTCTBUE B LIEHTPE CBEPXMACCUBHON YEPHO Abl-
Pbl C Maccoi OKONo Tpex MunnmoHoB macc ConHua.

B acTpoHomumu HakannusaeTcs Bce 60nbLUe apryMeHTOB O TOM, YTO Hawa anaktuka umeeT ne-
peMbluky (6ap), NpoxoAsLLyto Yepes LIeHTp 1 coeamnHAIOLLYI0 HaYarbHbIe TOUKM KaaoM napbl pyKaBoB.
Haxogscb BHYTpK Aucka [anakTuku, 04eHb TPYAHO ONpesenuTb UCTUHHYIO CTPYKTYPY Hawero MneyHo-
ro Mytn. OgHako nepenuck okorno 30 MUANMOHOB 3Be34 B MHAPaAKPACHOM CBETE MOKa3blBaET, YTO OT-
NYNTENbHOM 0COBEHHOCTBIO [anakTukv SBNSeTCH 0veHb Bonbluas LeHTpanbHas nepemMblyka, ArvHON
NpMMepHO B 27 ThICAY CBETOBLIX NeT. ECiv npeablaywue uccnenoBaHus obHapyxusany HebGonbLLYHo
LEeHTPanbHy0 NepemblyKy, HOBblE Pe3ynbTaTbl CBUAETENLCTBYIOT, YTO HanpasneHue GOMblLoro LeH-
TpanbHoro 6apa B MneyHom yTu coctaBnseT yron NpUMEPHO B 45 rpagycoB € NUHWEN, COEANHSIOLLEN
ConHue v LeHTp ManakTuku.

M3yyeHne coBCTBEHHbIX OBVKEHW 3BE3 B [anakTuke NOKasblBAaET, YTO ranakTUYecKuit anck
Bpawjaetca. ConHeyHas cuctema ABWKETCS CO CKOPOCTbIO 0Komo 220 KM/C 1 fenaeT nomnHbIn 06opoT
BOKPYr LeHTpa anakTuku npumepHo 3a 230 MUANUOHOB NET (ranakTM4eckun rog). 3a BpeMsi CBOEro
cywecteoBanus ConHue obneteno Manaktuky npumepHo 30 pas.

MHorune ranakTuku-ruraHTbl UMEIOT MO HECKOMbKY ranakTUK-CyTHUKOB. ECTb Takue CyTHUKM U Y
Hawen anaktukn. Camble n3BecTHble — Bonbwoe n Manoe MarennaHosbl Obnaka [5], kapnukoBble
ranakTukv HenpasunbHoW opmbl. bonblwoe MarennaHoo O6rnako HaXOAMTCS Ha PacCTOSHUM OKOMO
160 ThiCAY CBETOBLIX NET B c03BE3AMM 30M0TON Pbibbl. ITO camasi MacCuBHas M3 BCEX ranakTuk-
cnyTHukoB Mneynoro MyTu, ee pasmep — okono 30 Tbicay cBeToBbIX neT. Manoe MarennaHoso O6nako
MMeeT B NomnepeyHnke okono 15 TbiCsY CBETOBbLIX NIET U COAEPXMT HECKOMbKO COT MUASIMOHOB 3Be3s,.
OHo pacnonoxeHo npumepHo B 210 Tbicsa4ax CBETOBbIX NMET OT Hac B co3Besguu TykaHa. MMogobHo



Hawen [anaktuke, Marennanosbl Obnaka COCTOAT 13 3B€3 BCEBO3MOXHbBIX TUMOB U W3 ra30BbIX W Mbl-
NEeBbIX TYMAHHOCTEN; B HUX TaKxe eCTb paccesiHble 1 LWapoBble 3B8e3aHble CkonneHus. Mpumep - camo-
ceeTAwascs TymaHHocTb TapaHTyn B bonbwom MarennaHosom Obnake[6], koTopasi coCTaBnsieT B
nonepeyHuke Gonee ThiCAYM CBETOBbIX NET W ABNSETCA rMraHTCKoN obnacTbto 38e34000pa3oBaHms. B
€€ LieHTPpe HaxoauTCs MOSIOA0E CKOMMeHne MaccuBHbIX 38e34 R136 (pucyHok 3). HeaaBHO OTKpbIT Tpe-
TUIA NO BennumHe nocne MarennaHobix O6rakoB cnyTHUK — HOBas ranakTika. OHa HaxoguTcs Ha pac-
cTosiHuM 260 ThICAY CBETOBbLIX NeT 0T Hac. [anakTuka X[7] octaBanach He3aMeyYeHHoW 40 Cux nop no-
TOMY, YTO OHa HaXxo4WUTCS B OAHOW NAOCKOCTU ¢ MneyHbIM [yTem: ra3oBble U MbineBble 0bnaka CKpbl-
BalOT ee OT TeNleckonos (pUCyHOK 4). B Hell JOMUHMpYeT TeMHas MaTepus. ECTb ewe oguH nHTepec-
HbIM CNyTHWK Haweh [anaktukm — Obnako Cmuta, npeactasnstowee cobon GeaHbI MeTannamu
HenTpanbHbIM U MOHW3NPOBAHHLIN ra3, B OCHOBHOM Bogopod. OHO ABWKETCSA B CTOPOHY Hallen ranak-
TUKN 1 CTOSTKHETCA C HEN NPUMEPHO Yepesd 27 MUNIIMOHOB NneT.

Puc. 3. TymaHHocTb TapaHTyn Puc. 4. lanaktuka X

Habntogenue n nayveHne MneyHoro Myt 1 MHbIX ranakTyk NPOABMHYNO HAL YPOBEHb 3HAHWN O
BcenenHoi ganeko Bneped. B 1929 rogy HabntogeHws ranakTik NpUBENW K BbIBOAY O pPacCLUMpeHnn
BceneHHon. B 1965 rogy obHapyxeHO penukToBoe u3ryyeHue Bcero Heba, npeackasaHHoe Teopuen
paclumpenus BeceneHHoi. Kasanoch 6bl, 0 BeceneHHoi yxe noutu Bce nssectHo. OgHako B 1998 rogy
BbIno obHapyxeHo, YTO Halmm npubopam 1 Teneckonam AOCTYMHO TOMbKO 0kono 4% BelyecTsa. 10
OBHapyXeHO M NOLATBEPXKAEHO HAbMOAEHMAMM C UCMOMNb30BAHMEM OYeHb BOMbLUMX HA3EMHbIX Tene-
CKOMOB M AaHHbIMW aCTPOHOMMYECKIMX CMYTHIKOB. Mpupoaa bpocuna HacToSLWMA BbI30B YEI0BEYECKO-
My 3HaHuto: B Hayane XX| Beka Mbl Jaxe He NpeAcTaBMseM, U3 Yero COCTOUT BELLECTBO, B OCHOBHOM
3anonHsowee BeenenHyto! M3yyas Haw 3Be3gHbI AOM W BceneHHyio, CTpemsich y3HaTb O HUX BCE U
NOCTOSIHHO YBENNYMBAs CBOW YPOBEHb 3HAHMIA, Mbl BAIOTHYHO NOZOLLIM K TOMY (haKTy, 4TO Mbl 3HAEM O
HWX, Ha CamMOM Aene, 04eHb Mano. Takum 0Bpa3om, aCTPOHOMMS NOCTaBMMa HOBYIO 3aaqvy nepes Teo-
pETUYECKON PU3NKON, KOTOPYIO TENEPb HEOBXOANMO PELLMTD.
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