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B pesynbrare 0030pa MOJIOIBIX OUIIOJISIPHBIX IOTOKOB B 00/1ACTSAX 00PA30BAHMS 3BE3]] MAJION MaCChI
B HECKOJIbKUX MAa3epHBIX Mepexo/aX MeTaHoJa, OTHOCAmmXcs K [ Kjaaccy, 0OHAPYKEHO dYeTbIpe

kanjaara B masepbl (NGC 133312, NGC 133314A, HH25MMS u L1157) B jiunuu 79 — 6; AT na
gacrore 44 I'Ti v eme onuna (NGC 2023) B munnu 4_1 — 3¢ E na wacrore 36 I'T'i. IloTHOCTH TIOTOKA
nuH#Ii, obHapykeHubix Ha 44 ['T'm, me mpesbimaer 11 fH, a CBETEMOCTD UCTOYHUKOB COCTABJISET
nopaaka 10?23pr/c, 9To HAMHOrO HEKE CBETHMOCTH CHILHBIX Ma3epoB, HAOMIOTAIONEXCA Ha
44 TTh B obmacTax obpazoBaHus 3Be31 OOMBINON Macchl. Bece HOBbIe Masepwl Ha 44 ['T'r ObLIH
HaMIEHBl B MOJIGKY/IAPHBIX O0JTAaKaX C JIydeBoil KOHIEHTpaIueil MeTaHosa Boire, dem 104 cm 2.
[Mepemennocrs ucrounukos NGC 133314A, HH25MMS u L1157 ne obuapyxkena. B pesyiabrare
Habionenuii oobekra L1157 ¢ momombio anrenHoil pemerkn VLA Obuin HafifeHbl 1Ba Mas3epa,
CBSI3aHHBIE CO CI'YCTKAMM 'a3a, KOTOPbIE HabJIF0JAI0TCSA B TEILIOBBIX JIMHIAX METAHOJIA U HEKOTOPBIX
apyrux Mojiekys. Mazepbl MoryT (hOpMUPOBATHCS B TYypOYJIEHTHOM rase 3a (DPOHTOM yIapHOMN
Bostabl. C Apyroit cropousl, ¢hopMa, JInHU, KoTophie HadaonaoTcs B M1 u M2, yka3siBaeT Ha TO,
YTO 3TU Ma3€Pbl MOI'YT BO3HUKATH B KOJLIAIICUPYIOIIUX 00/IaKaX.

BBEJEHUE

dpkue u y3kue wmasepubie Juduum MeraHona (CH3OH) 6buin  obnapyzxkeHnbl BO MHOMX —0OBJIaCTAX
3Be3moo6pasoBanusi. MeHTeH [9] pa3nenna MeraHONbHBIE Ma3ephl Ha 1Ba Kiacca, I u II, mpuuem mist Kaxaoro
KJIacca XapaKTepeH CTPOro ollpe/eseHHblil Habop mepexonos. Masepnr I kiacca uznydaor B uHuax 7o — 61 AT
ma gactote 44 I'T'm, 4_; — 39F ma 36 I'T'm, 5_1 — 49F ma 84 I'T'm, 8 — 71AT ma 95 I'T'i w T.1., a Ma3eps!
Il knacca — B auauE 51 — 69 AT ma wacrore 6.7 I'Tm, 29 — 3_1F ma 12 I'Tn, B cepun munuit Jy — J_1 F Ha
157 I'T'y m . 1. Mazepam kax I, Tak u II kjacca 9acTo COMyTCTBYIOT MUPOKHE TErjioBbie jguuuu. COriaacHo
COBPEMEHHbBIM IIPeICTaBIeHnsIM, Ma3ephl | Kiacca BO30YKIAIOTC 3a CYeT CTOJKHOBEHUH, a HAKAYKA MAa3€POB
II xmacca ocymiecTBIAETCS 3a CUET BHEITHETO W3JTYIYeHUS.

[Ipuposa MeraHOIbHBIX Ma3epoB 10 cux nop ue ussecrHa. [lnambek u Menren [10] npeamosoxumiu, 4ro
Ma3epsbr | kiracca BOBHHUKAIOT B KPBLIbAX OUIOISAPHBIX TIOTOKOB, T/Ie OOUINE METAHOJIA U PAMIA APYTUX MOJIEKYJ
[IOBBIIIEHO 33 CYeT WCIapeHWs MAHTHIl NbUIMHOK. B [M0/b3y 3TOro mpenrnosioKeHus TOBOPUT TOT (DAKT, UTO
MHOTHe Ma3epbl I Kjracca MpOCTPAHCTBEHHO COBIAMAIOT € GUITOIAPHBIMEI HoTOKaMH [7]. OHaKOo 9Ta rumnoresa He
SIBJISIETCs OOIIENPU3HAHHON, TaK KaK /10 CUX 0P He OOHAPY2KEHbI BHICOKOCKOPOCTHBIE Ma3epsl | kracca.

TpyaHOCTH B W3y4YE€HUHW METAHOJIBHBIX MA3€pPOB YACTUYHO BO3HUKAIOT M3-3a TOTO, YTO [0 CHX IOp 3TH
Ma3epbl HabJIIOJAJIMCH TOJLKO B 00JaCTsX 00pa3oBaHMs 3Be3J OOJIBIION MACChL. DTH OOBEKTHI HAXOISATCS
paneko or Commia (Tunudnoe paccrosiaue — 2-3 KOK Uy GOJIbIIE) W HENpO3PadyHbl B ONTHYECKOM U JIasKe
ommxaem NK-munamazone. B mpoTuBOIOIOKHOCTE 9TOMY, W3BECTHO MHOXKECTBO o0jacTeil oOpa3oBaHus 3Be3[
MaJIoit Macchr Ha, paccrosany “Beero”’ 200-300 MK, U B HUX HE TaK CUJILHO MOTJIOIIEHNE U3JTyYeHUS B OMITHIECKOM
n NK-muamazonax. 3y4ars Ma3epbl B 3TUX 00JIACTIX, BEPOSITHO, MPOIIE, YeM B 00TaCTIX 00Opa30BaHUS 3BE3
6osbmioit Mmaccer. [ToaTomy mbr, Haunnaas ¢ 2004 r., wimmem B HuX Maseps! | kiracca va 44 'l u 36 I'T'n. Cromcok
HACTOYHUKOB COCTOUT U3 MOJIOIBIX, XOPOIIO KOJIJITMMUPOBAHHDBIX OUMOIAPHBIX IOTOKOB U IJI00YJI, B KOTOPBIX HIET
TIPOIIECC 3BE31000pa30BAHMSI.
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Puc. 1. Cuexrpsr, monyuennsie B qexabpe 2004, 2006 u 2008 rr. B mumame 7o — 61 AT ma gacrore 44 T'Trg

HABJIFOJAEHN A 1 PE3YJIBTATBI

O630p obmacreit 3Be3m000pa3oBanus mpoBoauicsa Ha 20-m anrerHHe OHCAILCKOM KOCMHUYECKON 0bOCepBaTOpun
(OSO). Anmaparypa u meronuka HabiofeHuit omucanbl B [6]. K HacTosieMy BpeMeHH MbI MPOHAGIIIONAIH
50 obmacreii m OOHApPYKMJIM dYeTbIpe y3Kue JuHuM — KaHauaarbl B masepol Ha 44 I'T'nm — B obmacrax
NGC 133312, NGC 133314A, HH25 u L1157. IlgoTHOCTH MOTOKA BCEX OOHAPYYKEHHBIX JIMHUN HE MTPEBBIINIaeT
11 du, 9TO COOTBETCTBYET CBETHMOCTH HCTOYHHKOB MeHbIIe mam mopanka 1022spr/c. Do HaMHOrO HIKe
CBETUMOCTH CHUJIBHBIX Ma3epoB, Habmogamomuxcs Ha 44 I'T'n B obmacTax o6pa3oBaHusa 3831, OOJIBIITON MACCHI.
Ewe onun xanaunar B mazepol (NGC2023) obuapyxen na gacrore 36 I'T'u. Kpome roro, na 44 I'T'y 6buiu
obHapykeHbI mupokne (5—6 km/c) auann B o0bekTax S68N m Serpens CB2; mmpokas JnHNS Tak:Ke ObLIa
obuapyzkena B Hanpasienuu Cep A(E) na uacrore 36 I'T'u. Ouun u3 BHoBb 00HapyzKennbix mMazepos (L1157)
MBI IPOHABJIIONAIN ¢ OMOIIBIO aHTenHoi permerku VLA B kouduryparmu D, koropast obecnednBaer yriioBoe
pasperienue nopaaxa 1”7 na wacrore 44 I'Tw.

Tabsimia oTpuIaTeIbHBIX PE3YIHTATOB JIOCTYITHA Ha BeO-caiiTe http://tanatos.asc.rssi.ru/ kalensky.
Nznygyenne we naiimeno B Hampasjennu 42 OUMOIAPHBIX MOTOKOB. BepxHue mpezesbl HA MJIOTHOCTH ITOTOKA
Ha ypoBHE 30 cocTaBaalT nopsanka 3—5 Au. Takum obpas3om, meraHoabHBbIE Ma3epbl | Kiracca B 0OaCTAX
0bpa3zoBaHus 3Be31, MaJIOH MACChI ABJILIOTCH PEAKUMU U/ UK caabbiMu 0ObEKTaMU.

Ha puc. 1 npuBeaeHb! CIieKTPhI TPEeX KAHINIATOB B Ma3€ephl, oIy deHHbie Ha, gacTtoTe 44 I'T' B nexabpe 2004,
2006 u 2008 romos. Hebosbiime n3venenuss GpOpMbI JUHUI U MOHMAKEHUE IJIOTHOCTH IMOTOKA BCEX MCTOYHUKOB
Ha BesmumHy nopsaka 30% B 2008 romy MOXKHO OOBACHUTH CyMMApPHBIM BJIUSHUEM HU3KOIO OTHOUIEHUS
CUIHAJI/UIyM, [OrPEIIHOCTel KaJubpOBKU 1 pa3HOro cuekrpasbhoro paspemenus (0.17 km/c B 2008 1. u
0.085 kM/c B 2004 u 2006 rr.). Tem He MeHee, TPeANOIATaeTCA U B JAIBHEHATIIEM TPOBOANTH MOHUTOPUHT STHX
HUCTOYHUKOB.

B pesyabrare nabmromeHuit Ha aHTeHHON pemerke VLA Mbl 00HApPYKUJIU KOMIAKTHBIA HCTOYHUK B
Hanpasienuu crycrka BOal, xoTopblit HabmOfaeTcs B TENJIOBBIX JMHUAAX METAHOJA M JPYTHX MOJeKyn [2].
MaxkcumajibHast I0THOCTb MOTOKA (PUC. 2, @, BEPXHUIi CIIEKTP) COOTBETCTBYET APKOCTHOI TEMIIEPATYDPE BBIIIE
2000 K, gro yka3piBaeT HA MA3ePHYIO MPUPOIY UCTOYHUKA.

Bosee ciabeiit ncrounuk, 0O603HaUYeHHBIH Kak M2, Obur OOHapyKeH B HampasjgeHuu cryctka Bla. Ero
CLIeKTD IPUBEJEH Ha puc. 2, a (HuxkHuii cuekrp). IIoTHOCTH IOTOKA B MAKCHMYyMe COOTBETCTBYET SIPKOCTHOM
Temmepatype nmopsaka 200 K, 9o cymecTBeHHO BbITIIe KHHETHYIECKOH TeMIepaTyphl ra3a B cryctke Bl. IloaTomy
M2, BepoATHO, SABISIETCS CJAA0BIM Ma3epPOM.

L1O6o3Hauenus crycTkos B roayGoM Kpbiie Gunosspaoro noroka B L1157 B3arsr us [2].
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Puc. 2. Crnexrport M1 u M2 ma wacrore 44 I'T'rt (a). Cxema, m306paxkaiomasa 061aK0, KOJUTATICHPYIONIEE COTJIACHO MOZETA
Iy (Bepxuuii pucynok) u Jlapcona-Ilencrona (nuxxuuil pucynok) (6)

OBCVY2XXKJIEHUE

[TposenenubIit 0030p MOKa3aj, 9TO MeTaHOILHbIE Ma3ephl | Kiacca B 0071aCTsSX 00pa30BaHMs 3BE3/T MAJIOH MaCCh
HAMHOTO cjabee Ma3epoB, CBI3aHHBIX C MPOTO3BE3JaMu OOJBIION Macchl. Mbl CDABHUJIM HAIIA PE3YIHTATHI
¢ pesyibraramMu 0030pa obsacTeil 00pa30BaHUsS 3Be3[ MAaJOf Macchl B TEIUIOBBIX JMHWAX MeTaHosia [5] u
BBISICHI/TH, 9TO T€ 00J1aCTH, B KOTOPBIX OOHAPY2KEHbI Ma3epsl Ha dacTore 44 I'T'i sBsttorcsa Hanbosiee CUIbHBIME
TEIIOBLIME HCTOYHIKAMHI ¥ UMEIOT JIydeByI0 KOHIIEHTPAIIIO METaHO 4 Iopaaka 1012 cm™2 wim Boimte; mydenas
KOHLEHTPAIMsl METaHOJIa B MCTOYHUKAX 0e3 MmaszepoB Hamuoro menbiie. Cornacuo Kasenckomy u ap. [5],
MTOJIyY€HHBIE UMU JIy9eBbIEe KOHIEHTPAIMA MOTYT OBITh 3aBBIMIEHBI B 3—8 pa3, MOITOMY MOPOTOBOE 3HAUEHUE
JIy9eBOil KOHIIEHTPAIIUK METAHOJIA, BBIIIE KOTOPO MOrYT HosBIATbCa Ma3epbl Ha 44 ', cocraBisier mopsiaka
104 em—2.

CBerumocTu OOHAPYKEHHBIX HAMU METAHOJBHBIX MAa3epOB, IMOJIYYEHHBIE B IMIPE/IMOJIOKEHUA, UTO HUX
U3/IyueHne H30TPOITHO, COCTABIAIT 0K0/I0 1022 3pr/c, 4To Ha HECKOIBLKO MOPS/IKOB BE/TMYHHbLI HUKE CBETUMOCTH
OIOOHBIX Ma3epoB B 06acTax 0bpasoBanus 36e371 60mbmoit Maccsl (1024-102% spr/c). Jlyuepas KOHIEHTpaIusa
meranosa (mopsanka 1015 cm~2) Takske MeHbITe, 9eM COOTBETCTBYIOMAs BEJIMUWHA B 0OJACTAX OOpA3OBAHUS
3Be3n Gosbmoit Maceer ((2-74)- 10 cm=2 [3]). Takum 06pa3oM, BBHIABIAETCS HEKOTOPAsA 3aKOHOMEDHOCTB: B
MOJIEKYJIAPHBIX O0JIAKaX C JIyueBoil KOHIeHTpammeil Meranosma mmxke 10'4 cvm—2 wmazepwr ma wacrore 44 I'T'im
He obpasyiorcs; B obMakax ¢ JIydeBodl KoHmeHTpammeidl Meranoma 1010 cvm™2 moryr Bosnmkarh (HO
He 00sA3aTebHO BO3HUKAIOT) Clabble Ma3ephl CO CBETUMOCThIO mopsanka 10223pr/c; B obnakax ¢ JyueBoit
KOHTIeHTparuei MeTanosa soimre 1016 cm™2 MoryT BosHEKATDH MOIIHBIE Ma3epsl co cBerumocThbio 10%4—102% spr/c.

B nureparype 00CyK1aeTcs HECKOIBKO MEXaHU3MOB BOSHUKHOBEHUS METAHOJIBHBIX MA3€POB, KOTOPHIE MOTYT
OLITh “MACIITAOMPOBAHBI TaK, 9TOOBI OOBSICHATH BO3HHKHOBEHHWE MOIIHBIX Ma3epoB HMEHHO B OOacTIX C
BBICOKOI1 JIy9eBO# KOHIIEHTpAIueil MeTanoa. TakuMu MexaHu3MaMy SBJISIOTCS yIAPHBIE BOJHBI, BOSHUKAIOIINE
[OJT JeWCTBUEM BBICOKOCKOPOCTHBIX IOTOKOB, TYpPOYJIEHTHOCTh, KOTOpas MOXKET MPUBECTH K CJIyIallHOMY
YBEJIMYEHHUIO [IJINHBI KOTEPEHTHOCTH BJIOJIb HEKOTOPBIX HaNpaByieHuii [15], 1 aKKpEIUOHHbIE YIapHbIe BOJHBI [7].
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JlBa mepBbIX MexaHu3Ma OyayT 00CykIarbcs majtee. MokeT OKa3arhCs, 9TO B PA3HBIX 00JIACTAX PAOOTAIOT
pa3Hble MEXaHU3Mbl BOSHUKHOBEHUSI MA3€POB U JIaXKe YTO PA3HBIE MEXAHU3MbI OTBETCTBEHHBI 33 BOSHUKHOBEHIE
Pa3HBIX Ma3epOB B OJHOMN M TOM K€ 00JACTH.

MexaHu3M BO3HMKHOBEHHsI METAHOJIBHBIX Ma3epoB 3a cder TypOysientHocru Obul u3yden CoboseBbIM U
Ip. [15]. DTOT MexaHW3M OCHOBAH HA TOM, YTO MEPEXOJbI, OTHOCAIIMECS K I Kilaccy, 0OBIYHO HHBEPTHPOBAHBI B
MIPOTSI?)KEHHBIX MOJIEKYJISPHBIX obakax [ajakTuku; TOT (DAKT, 9TO HPU TOM MbI HAOJIIOJAEM KBA3UTEILIOBbIE
JIMHWN, O3HAYAET, YTO ONTHYECKAs TOJIA B THX JuHHAX Masa [14]. Ograko B TypOyIeHTHOI cpene JJIHHA
KOPEPEHTHOCTH BJIOJIb HEKOTOPBIX HANPABIEHWNA MOMXKET OKA3aThCs CYIECTBEHHO BBIIE, YeM B CPEJIHEM IO
obsraky. Brnosb 9Tux HampaBeHUi ¥ BOZHUKAET CUJIBHOE MA3€PHOE U3JIydeHUE.

Kasnenckuii u 1p. [6] npoananu3upoBasiu BO3MOXKHOCTb 00bsICHUTH BOSHUKHOBeHUe Ma3epos B L1157 B pamkax
9TOI MOJEIW W MPUILIA K BBIBOAY, UTO omrmdeckas Tojma B Bla memocrarouno Beicoka. [losromy ObLIa
MPEJIOKEHA CIIEYONasi MOJeNb: Mo cryctky BOa mpoxoaur yaapHasi BOJHA, 34 CYET KOTOPOU MOBBIMIAETCS
obuyime MeTraHoJia B HEDOJBIION YacTw Crycrka. [loBbimeHne OOWIMS TPUBOAUT K YBEIUYEHUIO ONTUIECKON
TOJIIM B PA3JUYHBIX IEPEX0/aX METAHOJIA, YTO W M03BOJsSeT OObICHUTH BO3SHUKHOBEHWE MA3ePOB B PAMKAX
mozenn Cobosesa u ap. [15].

Bosuukaer Bompoc, modemy HamboJiee sipkuii Ma3ep BO3HHUKAeT MMeHHO B crycrke BOa, a He B crycrkax,
KOTOpbIE JEMOHCTPUPYIOT DOJiee sSipKWE TEIJIOBbIE JIMHUU METAHOJA. BO3MOMKHO, MJIOCKOCTH YAAPHOW BOJIHBI,
npoxoggineii depe3 B0a, opuentupoBana rak, aro CosHedHas cucreMa JIEXKUT B 9TOi miockoctu. Ecou cioit
ra3a C MOBBIMIEHHBIM OOMIMEM METAHOJIA JOCTATOYHO TOHOK, TO HANOOJI€E CUIbHBIE MA3ePhI TOIKHBI U3/Iy9aTh B
IJIOCKOCTH YJIAPHOM BOJIHBL. YIaPHbBIE BOJHBI, IPOXOJAIIKE 0 JIPYTUM CI'YCTKAM, MOTYT UMETh HEMOIXOJISIILY O
OPHUEHTAIUIO JJIS TOr0, YTOOBI MA3ePHOE M3JIyUeHNEe PACIPOCTPAHSIOCH B HAampaBiennn COTHEIHON CUCTEMBI.

Anamus cnekrpoB M1 u M2 mo3Bosisier npeIjioKuTh AJIbTEPHATHBHYI0 HHTEPIPeTanuio pe3yabratos. Ha
puc. 2 BUIHO, YTO 00 Ma3epHbIe JIMHUU SBJISAIOTCS JBOMHBIMEU. VI3BECTHO, YTO TEMJIOBAs JIMHUS, COCTOSIIA
U3 IBYX KOMIIOHEHTOB C “rosyboil” acummerpueil (T0 ecrb rosyboii KOMIIOHEHT CHJIbHEE KPACHOIO), SBJIercs
NPU3HAKOM TPABUTAIMOHHOrO cxKarmsi obmaka [17]. B cmekrpax M1 m M2, waoGopor, BuaHa “KpacHas’
acummerpus. OIHAKO MOXKHO [TOKAa3aTh, YTO UMEHHO “KpacHas” aCMMMEeTpUsl JOIKHA HADIIOJATHCI B MA3ePHBIX
quausax | kjracca B Cilydae TpaBUTAIMOHHOTO cxKarwsi. MOIeab METAHOJIBHBIX Ma3epOB, BO3HUKAIOIMINX B
KOJUIALCUPYIOIIMX [POTO3Be3aax Oblia npepinoxena Crpeabnunkum [16] B 1981 roay, ogHako nasjbHeiiiiero
pa3BuTHs He MoJIyumnsia. Haimmm pe3ysbrarsl, BO3MOKHO, BO3POISAT MHTEPEC K ITOM MOJIEIIH.

Mopesb kosutanca, pacupocrpassonierocs Hapy:ky (inside-out collapse) 6buia upemnoxena Iy [13].
CormacHO 3TOH MOJENH, IIIIOTHOCT I CKOPOCTh B KOJUIAICHPYIOMEM 06TaKe IMEIoT BEA 1 o< 1 5 m v oc r~ 05,
Touku ¢ OAMHAKOBBIME JIy4YEeBBIMH CKOPOCTsAME 00pasdytor meriu (cM. puc. 2, 6, Bepxuuii pucyHok). Brosab
KaXKJIOro JIy4da 3peHus eCTh JBE TOYKKA C OJWHAKOBON JIy9eBO#M CKOPOCTHIO. Pa3HOCTH MeXKIy sPKOCTHOI
TeMneparypoii usiydenus, cmeineHsoro B roayoyio (Tp) u kpacuyio (Tgr) CTOPOHY, MOXKHO HANTH C HOMOLIBIO
BBIPAYKEHUS:

Tp—Tr=(T1 = To)(1 —e (1 —e ), (1)

rae 71 u T2 — 3HAYEHus ONTUYECKO TOJIIN, COOTBETCTBYIONINE BHYTPEHHeH n BHelnHel ToukaM. Temmeparypa
BO30Y>K/I€HNUS TEIJIOBLIX JIUHUI BO BHYTPEHHUX, 00Jiee MIOTHBIX 001acTsaX 17, KaK MPaBUIO, OBIBAET BHIIIE, YEM
TeMieparypa Bo30yxKeHus Th BO BHEIIHUX, MEHee IJIOTHBIX obiactax; npu aroMm Tp > Tr. Oanako B ciydae
WHBEPTUPOBAHHBIX Ma3epoB | kiracca curyanumss mpoTuBomnoioxKHas. B atom cioywdae 71 u 72, a Takxke 11 u Th
OTPUIATEIbHBL U 3aBUCAT OT ILIOTHOCTH, IIPUYEM MEHbINel MJIOTHOCTA COOTBETCTBYET MEHbINAs abCOOTHAs
BEJINYMHA TeMIreparypbl Bo30yxkaenus. CremoBaresnbHo, |T2| okasbiBaercs Huke, 4eMm |Ti|, yTo mpuBoauT K
orpunaresbHoii Besauuune Muoxkuress (Th —T5). Tak kak 71 u 72 uMelOT OrpuLATEIbHBIE 3HAYEHUS, MHOXKUTEIIb
(1 — e ™)(1 — e772) oka3bIBaeTCS MOJOKUTETBHBIM, OTKYIa caeayet, ato T > Tg.

C nomoripio ypasaenus (1) MOKHO 1I0Ka3aTh, YTO “KpacHas’ aCUMMETPUs BOBHUKAET U B TOM CJIy4ae, KOrua
HACEJIEHHOCTU YPOBHEH B IEHTPAJBHBIX YACTAX KOJIIAICHPYIOMIEro 00JIaka TepMaau3yioTcs u 1] CTaHOBUTCS
MIOJIO?KATENbHON BEJIMYNHON.

Mogenbio, ansreprarusaoii Mmonenu Iy, seasercs momens Jlapcona—Ilencrona [8]. CormacHo 3Toit Moaemw,
B KOJLIAIICUDYIOImeM O6JIake IIOTHOCTh MEHSeTCH C PACCTOZHMeM OT IEHTPa [0 3aKOHY T 2, a CKOPOCTD
KOJLTATICUPYOIIEr0 ra3a HE 3aBUCUT OT PACCTOSIHUS 0 MEHTPA W HA, HAYAJIHHOW CTAJAUM KOJLIAICA MIPUMEDPHO B
JlBa pa3a [peBbIIaeT CKOpocTh 3ByKa [8]. Cxemarudeckoe uzobpazkeHue Takoro obJjiaka npuBeJeHo Ha puc. 2, 6
(umxHMil pucyHok ). U3ydenue, cMeIeHHOe B ro1y0y 0 CTOPOHY, HabII01aeTcs Ha, (hOHE PEJIMKTOBOIO W31y YeHUs
¢ apkocraoil Temneparypoit 2.7 K u gacTtuuno morsiomaercs B T€pMaIM30BAHHOM siJIpe, TO eCThb BHYTPEHHEi
00JtacTH, TIe MIOTHOCTD ra3a JOCTATOYHO BBICOKA IS TOTO, YTOOBI TIOJABUTH WHBEpCHt0. 3Tyuenne, cMeIeHHoe
B KPaCHYIO CTOPOHY, HaOIIO#aercd Ha (DOHE TEePMAaJM30BAHHOIO s/Ipa W HU4YeM He morsomaercs. llosromy
WHTEHCUBHOCTH CITEKTPAJILHON eTaJjIi, CMEIIEHHONH B KPACHYIO CTOPOHY, OKa3bIBAETCS BBIIIE, 9eM NHTEHCUBHOCTH
Jerasnu, CMeIeHHoi B romyOyio cropony. Takum obpaszom, u mozens Iy, u momesns Jlapcoma—Ilencrona
MTPEICKA3BIBAIOT “KPACHYI0’ acCHMMETPUIO Ma3epHBIX JiumHmil | Kjacca, 9TO ¥ BUIHO HA, puC. 2.
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3AKJIIOUYEHUNE

B pesysnbrare 0630pa MOJIOABIX ODUMOISPHBIX TOTOKOB B 00JIACTSX 00PA30BaHUS 3BE3/T MAJIOW MACCHI B MA3EPHBIX
mepexomax MeTaHona 7o — 6; AT ma wactore 44 I'T'm w 4_1 — 39 F ma wactore 36 'T'm, KoTopble OTHOCATCS K
I xiaccy, obnapy»xkeno derbipe kanmugara B Maszepbl (NGC 133312, NGC133314A, HH25MMS u L1157) na
gacrore 44 I'Tu u eme omun (NGC 2023) na uacrore 36 I'T'u. ITinorHocrs noroka junuii, 0GHAPYKEHHbIX HA
44 T'Tn, ue mpesbimaer 11 9IH, a CBETMMOCTb NCTOYHUKOB COCTABJIAET mopsanka 1022 5pr/c, 9TO0 HAMHOTO HUKE
CBETHMOCTH MOIIHBIX Ma3epos, Habaogatommuxcsa Ha 44 ['T' B obmacTax obpa3oBamust 3Be3 OOJBIION MACCHI.

Bce moBbie mazepwr Ha 44 I'T'ip Obuim oOHApyKeHBI B 00JIaKaX C JIy9€BOH KOHIEHTPAIWEH METaHOJIa,
soime, yem 10' em™2. Jlyuepas KOHIeHTpalus MeTaHOJIa B 06JACTAX OOPA3OBAHUA 3B€37 GOJIBIIOH MACCLI
eme BbImre. [lo-BuamMomy, CyIecTByeT cjaeayiomas 3aKOHOMEPHOCTh: Ma3epbl Ha dactore 44 [''m me moryrt
BO3HHKATDH B MOJIEKY/IAPHBIX 0OIaKaX C JIydeBOil KOHIEHTpanueil Meranosa uuzxe, dem 104 cm~2; B obmakax ¢
JIyUeBOil KOHIEHTpammeii MeTanosa 101410 cm™2 MOryT BO3HHKATE CTa0ble Ma3epPhl CO CBETHMOCTEIO HOPSAIKA
1022 5pr/c; B obnakax ¢ JIy9eBoil KOHIEeHTpanuei MeTanosa soime, gem 10'° cm™2, MoryT BO3HHKATH MOIIHBIE
Mazepbt co ceerumocthio 10%4-10%% spr/c.

B pesyabrare Habmomenmit ucrodynuka L1157 ¢ momompio anTeHHol pemerku VLA Obuin HaifigeHbl aBa
Ma3epa, CBA3aHHBIE CO CTYCTKAMHU Ta3a, KOTOPhIe HADIONAIOTCS B TEIJIOBBIX JIMHUAX METAHOJA M HEKOTOPBIX
JPYrux MOJIeKyJ. BO3MOXKHO, 3T Ma3epbl BO3HUKJIMA B TYpOy/JeHTHOM rase 3a (ppoHTOM yaapHoil BosiHbL. C
JIpyroit cTopoHbI, (hopMa, TuHUM, KOTOphie HabIomaTcss B M1 u M2, yka3bIiBaeT HA TO, 9TO ITH Ma3epbl MOTYT
OBITH CBSI3AHBI C KOJLIAIICUPYIOIUAME OOTaKAMH.

Awroper Omaromapusr corpymaukam VLA 3a nposemenue uabmomenwit u corpyaaukam OSO 3a momornb
BO BpeMmsa HaOmiomeHnii. Pabora BbINOJHEHA NOPU YaCTHIHON (uHAHCOBON mommepxke Poccuiickoro
dbouna bynmamenranbabix uccaenopanuii (rpanTer 04-02-17057 u 07-02-00248) u mporpamMMbl Hay9IHBIX
uccnenopanuit PAH “IIporsikennbie o0bekTbl BO Beenmennoit”. Oncasibckasi KOcMuUYecKas o00OCepBaTopust
SIBJISIETCS TOCYIaPCTBEHHON 0O6cepBaTOpHei JJIs1 TPOBEIeHUs PAaIM0ACTPOHOMIYECKIX UCCIeIOBAHIi 1 paboTaeT
noz, yupasienueM Hasimepcosckoro rexaosorudeckoro yausepcurera (Iérebopr, lseuus) u dunancupyercs
[IIBenckuM mCCIEIOBATEIHCKIM COBETOM IO eCTeCTBEeHHBIM HaykaMm u [[IBenckoil Koyterneil mo TeXHUIECKOMY
pa3BUTHIO.
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