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Paccmarpusaercs caasp obAacTel coBpeMennoro 3B€32006pa30BAHHA CO 3BE3AHBIMU accogmna-
uHamMH. Ycranosaeno, yro MasepHble ncrounuku H,0, BCTpevalolluecs B oBAacTAx COBpEMEHHOro

3Be34006pazoBanun u ABAAIOLLHECS BECbMA XapaKTEPHDBIMH AAs HHX OGbEKTAMH, BXOAAT B 3Be3Hble
accounauuu. Mcxoas us cpoiicrs MasepHbix ncrounuxos H,O npeararaercs PA3LEAHTD HX HA ABa
kaacca. K nepsomy Kaaccy ornecennt H,O -masepni, BXOAsAIHE B COCTAB 3Be3AHbIX ac‘coguaguﬁ, a Ko
BTOPOMY — Masepbl BHe 3THX oOGAacTeil. Ioctpoena PYHKUHA cBeTHMOCTH H,0 -ucrounuxos.

Paccmarpusarorcs CBOHCTBA Ma3epHBIX HCTOYHUKOB B 06AaCTsIX 3B€34006pasoBanus u ‘obcyxaaercs
HX CBA3b C OKPYXKAIOWHMH 06beKTaMmu,

OHH JOCTYHHBl AMIIb OTYACTH,
Hccaenosanun nokasarn, uro so MHOTHX 6OA€e MOLPO6HO HCCAEZOBAHH bIX

CAYHdasiX NMAOTHBIE o6Aaka cozep:kaT obracTy aKTHBHOIO 3Be32006pa3oBaHHs.

Oun  noayunman wassanue’ «O6ractn  coBpemennoro 3B€34006pa30BaHHs»

(OC3). B pesyabrare FAABHDIM 06pa30M NPHMEHEHHS CNEKTPAAbHbIX MeToZ0B

HaHGOAee paHHMe cTaguu (pOopmMHpOBaHUA 3Beaj.

laso-nbireBoit kommaeke Tymannoctd Opuona (accoumnayus Opnou OB 1)
AIBAAETCA HaHOOA€e M3BECTHBIM H H3yYeHHbIM o4arom 3Beszoobpasosanus. Oy
PACIIOAOKEH MeKAY CHHUpPAABHBIMH pykaBamu Ilepces u Crperbua. Mssectnas
TYMaHHOCTb KAeﬁnmeHa-J\oy (KL) B sr0ii 'accognagun HAaXOAHUTCHA HA paccTos-
unn <0.2 nk or spesg Tpaneyun Opuona. Ona coaepxHT B cebe rpynny
HH(]pPaKpacCHbIX HCTOYHHKOB. Huppaxpacuas ceerumocts KL zocruraer 105L®,
a AHHeHHbIH pasmep menbme 0.05 k. B OKPECTHOCTAX HHPPAKPACHDBIX HCTOYH M-
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KOB pACMOAOKEHBI Ma3epbl BOAAHOrO Mapa ¥ CMAPOKCHAA, KOTOpbIe SBASIOTCA
XOpOIIMMH MHAMKATOPAMH 3Be3006pasoBaHuA. | akuM 06pasoM, HET COMHEHHMH,
uto o6ractb KL siBAsieTCst 06AACTDIO 3B€34006pa30BaHUs, TA€ HMEHHO B HACTOA-
qee BpeMsi MPOHCXOAMT AHTEHCHBHDIN npouecc GpOpMHPOBAHHSA 3BE3A.

E.CAH raso-mbiA€BOH KOMIAEKC TYMAaHHOCTH Opuona npeacTaBAsET coboit
OB-accouHauuio, HaxoAAULylOCA B MeXPYKABHOM TIPOCTPAHCTBE, TO MCTOUHUK
W3 (accoumnauns Kaccuones OB6) sBAsieTcs NpeACTaBUTEAEM oOHara 3B€32000-
pa3oBaHMA, CBABAHHBIM CO CHPaAbHBIM pykaBom. OH mpeacTaBAACT 60ADbIION
KOMIAEKC rasa M TbIAH, pACTIOAOKEHHBIH B pyKaBe [Tepces. Mcrounnk W3,
smectre ¢ Goapmumu HIl-sonamu 1C 1848, 1C 1805 u IC 1795 Bxoaut B
OB-accounauguio Cas OB6. Kak B cayuae accouuauuH Opuona, 8 W3 rakxe
HabGAIOAAIOTCA Ma3epbl OH,H,0 u Toueunbie HHPPaKPACHDIC HCTOYHHKH.

PasAnuMe MexKAY STHMH ouaramu 3Be31006pa30BaHMsA, HOCHT CKOpee BCe-
[0, KOAHYECTBEHHDbIH, UeM KaueCcTBEHHbIH XapaKTep.

[IpeacTaBasieT HHTEPEC noapobHee H3YYHUTb BOMPOC O B3aUMOOTHOILIEHHAX
ob.acreii cOBPEMEHHOL0 38€37006pa308aHUsl, XapaKTEPHDIE AMHEHHDIE pa3sMepPbI
KOTOPBIX M3MEPAIOTCS AOAAMH oznoro napceka, ¢ OBtaccounaunimMu, pasmepbi
KOTOpbIX W3MEPSAIOTCA AECATKAMH MapCex. [lpu sTOM cAeayeT YUHTBIBATD, HTO
OB-accounauny HEyCTOHYHBBI H MO AMHAMMYECKUM MPHUYHMHAM AOAMHDI pacna-
patbca (MHOrAa AMHeHHAs CKOPOCTD paCIIMPEHHs] MOKET AOCTHraTh 10 km/c)
3a BpeMsi MOPAAKA OAHOro AeCATKA muaruonos Aer [1].

Jlpyrum mpuUMEpOM MOAOADBIX 3BE3AHDBIX accoUHalMii ABAAIOTCA KOMMAEK-
Chi, COAEpSAILHE KAPAHKOBDIE NEPEMEHHDIE spesapt Tuna T Teabua. dtu accouw-
auun 6bIAM Ha3BaHbI T-accounauusmu. Oxasarocp, 9TO MEXAY OB-accouunau -
mu u T-accoumauusMH CyUIECTBYET CBA3b. A umenno, nexoroppie OB-accouna-
LMK COAEPXKAT B CBOEM COCTaBE T-accounauuu. OT™MeTHM, 4TO pasMepsl T-acco-
yHan Uil 3HAYMTEADHO MEHDIIE pasMepoB OB-accounauuii. Mnoraa oana OB-ac-
COLMAlIHA MOKET COAEPHATb HECKOADKO T-accoumanuii, HanpuMep, acCoOUHaLH
Ori OB1 coaep:xut no MeHbLIEH Mepe BOCEMb T-accounau u.

Boime 6HIAH NPHUBEAEHDBI NPHMEPDI, KOrAa OB-accouuanuy COaePAAT TaK-
e Ma3epHble HCTOYHHMKH (cm.Takxke [2,3]).

Jrs BbisicHEHHMs CBSA3H OC3 co 38e3iHbIMH ACCOUHAUMAMH HA OCHOBE
aBAIOAATEADHDIX AAHHDBIX, B Ka4eCTBE XapaKTEePHDIX unguxaropos OC3 uereco-
06pa3HO- PACCMATPUBATD HCTOUHHKH B Ma3sepHOH pPazHOAMHHH H,0 na BoAHe
1.35¢Mm, T.K. 1O MHOTHM CBOHCTBaM (MouIHOCTD H3AYYEHHUS, cTerneHb KOMIaKTHOC-
TH, MEPEMEHHOCTb W3AYUEHHHA, BCIbINIEUHAR AKTHBHOCTb M T.A.) H CTemeHH
M3y4eHHOCTH Masepbl H,O 3aunMaior 0c060€ MECTO CPEAH MasepoB B APYTHX

Cl'IeK'l‘pa.)\belX AHHHUAX MeXK3BE3AHDbIX MOAEKYA.

2. O masepHoli paguoAUHUU H,O e obaactax seesg006pasosanus. Masep-
nas paauoannus H,O 6Gpira Bnepsrle o6uapyxena B 1968 r. 8 HII—ob6aacTr
W49 [4]. B nacrosiee BpemMs H3BECTHO Goree 280 MasepHBIX HCTOYHHKOB,
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BCTpEeYaloWUXCcs B o6AacTAx 3Besgoobpasosanus | 5,6].

Masepbr Boasmoro napa, napsaay ¢ o6ractsmu COBPEMEHHOrO 3B€37006pa-
SOBAHHA, TaKke HAOAIOAAIOTCA Y CACAYIOMHX OGHEKTOB: XOAOLHBIE 3Be3Abl
CHEKTPaAbHBIX KAaccoB M3 — M8 ¢ cuabHbBIM M36bITKOM 6AH3KOrO HHPpakpac-
noro usaydenus, MK/OH spesabi, xomnaktube o6ractu HIL. O6napyxennr
Tak:ie Masepnr H,O, ACCOUHHPYIOILHECH C APYrHMH O6bEKTaMH — O06beKTaMH
Xep6ura—Apo(HH), co ssesgamu tuna T Teabua, Ae/Be 3pesgamu Xep6u-
ra. Masepbsi, accounnpyromnecs co spesgamu kraccos M3-M8, umeror oruoure-
HHE K MO3AHHMM CTaAHAM 3BE3AHOH 3BOAIOLHH, a Masepbl, cBssanHble ¢ HI-06-
Aactamu, ¢ obvekramu HH u apyrumu — k pannum. Maszepnt H,0 B o6aracrax
3B€3/006pa30OBaHHsl OTAHYAKOTCS TaKKe U TEM, YTO SBA AKOTCSA 6OAEE MOLLHbIMH,
OBICTPONEPEMEHHDBIMH, B psiZe CAyYaeB NPOSBASIOT BCIHBILIEYHYIO AKTHBHOCTD
(W49, Ori- KL, GGD 25, Sgr B2), (cm., nanpumep, [7]). Kpowme sroro,
APOPUAH AMHMH y HHMX CAOXHEe, YeM y Masepos, KOTOpbIE acCOUHHPYIOTC S
C XOAOAHDIMH 3B€3ZaMH. Y HEKOTOPBIX MCTOYHHKOB H,0 komnonents pasamnua-
IOTCS MO Ay4eBOH CKOpocTH Goree yem na 300 xM/c. B okpectHocTax masepos
HacTO HAOGAIOAAIOTCSA HepaspelleHHble MHQPAKPACHDIE HCTOUHHKHL ,

Fenser n Jaync [8] npearommurn kraccupukaunio H,O wmasepos s
O6AACTAX 3Be34006Pa30BAHHA, OTHECH HX K PasHbIM cTazuaM 3Bortouuu. Ha
panne# craauu masepnl H,0O, cBssanuble ¢ HesaBHO BO3H HKIIHMMU NpoTOo3BeE3a-
MH, M3AYy4awT OaHHOWHble AMHHH. K aTomy kAaccy orHocsTCs HeTOUHHKH H,0
HU3KOH CBETHMOCTH, OGHAPYXKEHHBIE B TEMHDBIX T'a30-IbIAEHbIX obrakax; oHH,
KaK NMPaBUAO, He cBA3aHbI ¢ KomnakTHbiIMH HII-06ractamu. Ha 6oxee nosaHei
cragun passurus H,O -masepa npopurp Auuuu nmeer CAOKHYIO CTPYKTYpYy.
91tu H,0 -masepni npocrpancreeno P3AEAAIOTCA HA HH3 KOCKOPOCTHDIE M BbICO-
KockopocTHbie KoMmoHeHTbl. HuskockopocThbie zetaru 6bisator MPHMEPHO Ha
ABa TIOPAAKA MOLIHEE; YeM BBICOKOCKOPOCTHbIE. PasHocTb AyueBbix CKopocTeit
COCTABASET OT HECKOADKHMX AECATKOB A0 coTeH kM/c. B oxpectrocTsix MasepoB
CO CAOMHBIM MNPOPHAEM BCErAa MMeOTCA KomnaxtHbie [H1[-06racTi.

K sromy xaaccy o6bextos ornocures OGOADUIMHCTEIO XOPOIIO H3YyYeHHbIX
H;0 -masepos (Ori — KL, W3, W49, W51 u ap.). Untepdepomerpuueckue
usmepenus (cMm. Hanpumep, [9]) MOKa3bIBAIOT, YTO HH3KOCKOPOCTHBIE H BbBICO-
KOCKOPOCTHDIE KOMIIOHEHTDI GbIBAIOT BbIGPOIIEHDI H3 € HEIOro LeHTPa aKTHBHOC-
TH H [PUTOM MNPUGAMBHTEABHO OzHOBpemenHo. B caydae Ori—KL B kauectme
TaKkoro uentpa mpeanoraraercs obwvext IRC 2 [10]. Caeayer ormerutn, uto
ACACHHS Ma3ePOB, ACCOUHMPYIOWMXCSA CO 3Be3gamMu kaacca M, na HH3KOCKOPOCT-
HbIE M BbICOKOCKOPOCTHDIE AETAaAM He HabAIOLAeTCs. .

Canzer, Orogccon npegrarasor Kraccupuuuposatb H,0 -masepn 6es
fipuBACueHHA sportounonnoro craryca [ 11]. K kaaccy [ ouu ornocsr Masepabl,
Koroppie cBasanbl ¢ OB- 3Beszamy, ¢ komnakrubiMu HIl-06racTamu u Masepa-
mu OH. Jra kaTeropus oxsaTbiBaer Bce «kraccuueckue» masepnl H,0. Mazepn
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H,O, cBsizanHble cO 3Be3zaMH MaAblX M CPEAHUX Mace, MPHHAZACKAIIHMHU
k Opuonoy uacerenuto, obpasyror Il xaacc. DTH Mazepbl He CBA3aHbI C
xommakTabiMu HIl-06AacTAMH M HaxozsATCA BOAH3M MAaAEHbKHX IMHCCHOHHDIX
TyMaHHOCTeHl B TeMHbIX o6Aakax (4yacTb 06beKTOB Xep6ura — Apo naxoautcs
HMEHHO B 9THX OOAACTHAX).

Oaunaxko Takas kraccupukauuss H,O- MasepHbiXx MCTOYHHMKOB, Ha Hall
B3rAfZ, NIPUBOAHT K MCKyccTBeHHOMY pasaerenuio H,O -nerounukos, serpeuaio-
LWHXCA B OBAACTAX 3BE37000pa3OBaHHA. JeficTBUTeAbHO, KaK GbIAO OTMEYEHO
Bbilte, €CTh MHOrO o6uiero mMexay masepubivu uctounukamu H,0, csasannbiMu
C pPasAMYHBIMH OGbEKTaMH, BCTPEYAIOWIMMHCA B OOAACTSX 3Be34006pa30BaHHA
(xomnaktabie HIl-06racTu, obbektnr Xepbura — Apo u ap.).

[Tockoabky naamume H,O- masepoB BO »MHOTMX accouHaUUsAX SBASETCH
CYLLECTBEHHBIM AAs MOHHMAHHs SBOAIOLLHOHHOrO CTaTyca Masepos, ueAecoobpas-
no pasgeautb Masepubie uctounuxku H,O npexae Bcero nHa caeayromue Asa
kracca. K mepsomy kaaccy caeayer ornectu H,O- masepbl, Bxoasigue B cocTas
3Be3HBIX aCCOLHAlMH, a KO BTOPOMY — Masepbl BHE I3THX ob6racteii. B atom
cAyuae, KOHEUHO, 6YAyT Takue OGbBEKTbl, B HANPABAEHHH KOTOPDIX, M3-33 60Ab-
LIIOrO MOTAOLLEHHS CBETa, HEBO3MO2KHO YCTAHOBHTb C AETKOCTbIO HAAHYHE 3BE3/-
upix accoynauuii. [10sTOMy B MOZOGHDBIX CAYHasiX MEAATEADHO OTHOCHTb TaKHe
HCTOYHHMKH K TOMY HMAH HHOMY KAAcCCY, HCXOZs M3 CBOHCTB CaMHX Ma3epHbBIX
0O'bEKTOB.

Kouneuno, npu takoit kaaccudpuxayuu H,O -mazsepos Hapyuienue 0AHOPOA-
HOCTH 06eHX rpymnn OO6bEKTOB meus6exkuo. OaHako, HaM KazKeTcH, 4TO Taxéﬂ
KAaCCHHKALLMA Ma3epHbIX HCTOYHHKOB 6OAee €CTECTBEHHO OTPAKAET CBA3D
C OKPY:KalOUWUMH OOGbEKTaMH H 3BOAIOLHIO.

3. O6cyxaenue nabarogareavrvix ganvix. ComocTaBaeHHe H3BECTHDIX
crivckos H,O MasepHDbIX HCTOYHMKOB, BCTPEYAIOUWIMXCSA B 04arax 3Beszoobpaso-
pauusa [5,6], u kararoros OB-acconuanun [12,13] nokasaro, uTO MHOrHe
acconauuu cogepaar masepn H,0. B taba.1, conepxameit cnucok OB-acconu-
auuil, MOCAEZOBATEABHO IMPHBEJEHDI: HA3BaHWE ACCOUHALMH, YMCAO OHaros Ma-
sepubix ucrounukos H,;O M UHCAO M3BECTHBIX KPATHbIX CHCTEM THMA Tpaneuun
8 aaunoii accouuanuu. /JlanHbple O CBA3M KPAaTHBIX CHCTEM THMA Tpaneiinn
C accouMaLMAMH, TAaBHblE 3B€3Jbl KOTOPbIX OTHOCATCA K CIIEKTPaAbHOMY KAac-
cy O-B, 6bian saumcrosanbpt us pa6or [14-16]. [Ipu BbIsICHEHHH BONPOCOB
npuHagrexuocTH Toro uAnm muoro H,O -ob6wexkra 3BE3AHOH accouHalHH,
HOMMMO COBMAaAEHHS KOOPAHHAT, YUMTHIBAAACH TAKKE OZMHAKOBOCTb PacCTOs-
umit. Jas 6oapmnnctea H,O -MCTOYHMKOB H3BECTHBI MX KMHEMATHYECKHE pac-
CTOSIHHUS. -SHA4YEHHUA 3TUX pacéTOHHHifl 6biau B3aTel us pabor [5, 8, 17-23]. Onx,
KOHEUHO, SBASIIOTCS OTHOCHTEABHO rpy6bIMH OLLEHKAMH.

CAeayer OTMETHTb, YTO TPHUBECTH 6OAee HAH MeHee MOAHDBIA CIHCOK
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MA3EPHBIX MCTOYHHKOB, CBA3AHHDIX C ACCOUHAL MAMH, TOKa HeBo3moxHO. [Ipuyn-
HOH 3TOro sIBAsIeTCS: BO-IIEPBDIX, HET HHM OZHOrO NMOAHOrO 0630pa IIAOCKOCTH
lFaraxkTuxu B Aunuu H,0; Bo-BTopeix, A5 HEKOTOPDbIX HCTOYHHUKOB HEM3BECTHDHI
uX paccrosuus. Tem He menee, yxe na ocxope HMEIOIIUXCS AaHHBIX MOMKHO
MOAYYHUTb HEKOTOpbIE, Ha Hawl B3TASIZ, MHTEPECHbIE Pe3yAbTAThI.

Kararorn masepupix MCTOUHHKOB, B OCHOBHOM, COCTAaBAEHBI' Ha OCHOBe
0630pOB, BBIIOAHEHHDBIX C MIOMOIUbIO OAMHOYHBIX PAZHOTEAECKONOB, YrAOBOE
PA3PEIICHHE KOTOPBIX OGBIYHO COCTABASIET HECKOADKO 46CSHTKOR YTAOBBIX CEKyHA.

B pa6ore [6] npusexen cnucox 283 0YaroB MasepHbix HcTounnko H,O
C MAOTHOCTBIO MOTOKa 60Aree 1 Hy. Ars 241 u3 vux Mbl BBIYHCAHAK H30Tpor-
Hy10 cBeTumocTb Ha BOAHe 1.35 cm. [paktuueckn Bo Beex KaTaAOrax MasepHbIX
HCTOYHHKOB MPHBOAUTCA 3HAYEHHE NMAOTHOCTH MOTOKA TOABKO CaMoii HHTEHC UB-
HOH JeTaAH TNPOPHAS AHHHH. I[Tostomy Tpyamo onpezerurs HHTETPAaABHYIO
CBETHMOCTb ucToYHHKa. OgHako Ha ocnoBe gaHmbIX pa6orbr [8] werpyano
Y6eanTbCs, 4TO, B CpeAHeM, CBETHMOCTD MaKCHMaAbHOH ZeTaAM 6blBaeT nopazka
OAHOH TPETH MHTErpaAbHON CBETUMOCTH ucrounuka. B ceasu ¢ srum, aaz
X3PAKTEPUCTHKM CBETHMOCTH Masepa Mbl OrpaHHYMAMCD AAHHBIMH O CBETHMOCTH
‘(3pr/c) camoii unTencuBHo setaru MPOPHUAS, 32 MOAYUIHPHHY AHHHM T1pHHH-
mas 1 km/c, uro ¥apAKTEPHO AAS1 GOAPIIMHCTBA Ma3€PHBIX HCTOYHHKOR H,O0.

3 241 ob6mvexta 137 maxoasrces na paccrosauun go 4 xnk. C apyroi
CTOPOHPI, 3Be3AHDbIE aCCOLHMALMH, KOTOPble OBHAPYEHDI ONTHYECKHM METOZOM,
B OCHOBHOM, pacrpegereHbr 7o 4 knk. [lostomy, npu conocrasrenuy HEKOTOPbIX
f1apamMeTpoB BbHIGOPOK O6DEKTOB, BXOAAWMX M He BXOASAIHNX B COCTaB accou Ha-
UMH, Mbl 6yZ€eM orpaHHYHBaTbCS OODEKTAMH, PAaCCTOAHHE KOTOPbIX MeHee 4 KIIK.

[Moacuer nokasana, uro us 137 masepos H,0 72 (53%) Bxoasnt B cocran
SBE3AHBIX accoUMauuil. IDTO YHCAO SBASETCH HUMKHHM NpeseAOM, TaK Kak,
Bo-neppoix, ne Bce OB-accoumannuu, maxoasmuuecs 6rmsme 4 KIK, O6GHapy:KeHbI
ONTUYECKAM METOZOM; BO-BTOPBIX, B HANpPaBAEHHH MHOIMX 3BE3JHBIX acCol Ha-
unit Habarozenuii H,0 ne nposoguAoCh. B wactHocTH, HekoTopbie 06bextoy U3
cnucka HII-o6aacreii Becrepxayra [24] no muoram NPHU3HAKAM SBASIOTCSH
drenamn OB-accounauwmii, ognako 6orpmoe TOrAOILEHHE B ONTHYECKHX Aydax
B HAalPaBACHHH 3THX O6BEKTOB He MO3BOASET OOHAPYKHTb HaAMUHE accouuay M.
Ecau xe yyurbisars noA06HbIE O6bEKTHI, TO OkasbiBaercs, 4yto u3 137 ouarop
usayvennst H,O 94 (~ 70%) sxozar B OB-accounauuu.

B pa6ore [25] npooamaucs HabArozenus B aunun H,0 s HalpaBAeHHH
HEKOTOPbIX 3Be3aHbIX accounaumii. [Ipouenrt obuapyxenuss H,O -ucrounuxon
B YKa3aHHOH pa6oTe He 6bIA BBICOK (~15%). B wactnoctH, ne 6piru obHapyxe-
HBI MasepHble MCTOYHHKH B HalpPaBAeHMsIX accounaunit Ori OB2, Mon OB2,
Cep OB4. Hcxoas us PE3YADTAaTOB 3TOH PaGOTHI, HEKOTOPbIMMU aBTOpamMu
CACAAHO HEBEPHOE 3aKAIOUEHME, YTO Ma3€PHbIE HCTOYHHKM H,0 peaxo serpeua-
oTes B accounaunax (cm., nanpumep, [17]), HECMOTPS Ha TO, YTO yke paHee
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6bIAO M3BECTHO MHOrO ucrounukod H,0, HabAloAaeMbIX B HANpPaBAEHHH H3BECT-
HbIX ACCOUHMALHil, XOTA HX IPHHAZAEKHOCTD K accoUMallUsAM HE PacCMAaTpH-
BaAach. '

JleficTBUTEABHO, COTAACHO KaTaAOraM MasepHbIX MCTOUHHKOB HAOAIOAEHUS
s auuuu H,O npoBoaHAHCH B HANPaBACHHU npumepno 30 u3BECTHBIX accolHa-
uui, U3 HUX Y 22 (73%) obuapyeHbl H,0- ncTouHHKH (Ta6a.1.). OrmeTum
raKkxe, 4TO 9TH HabirozeHH OXBATBHIBAIOT AHIIb HEGOABIIYIO 4acTb o6pema
accounauuu. Hrax, B Ka;ZOl accouHaumuH, rae ecrb MasepHble HCTOYHHKH
BOASHOrO Mapa, MX BCTPEYAETCA B CPEAHEM. OKOAO TpeX.

Tabauya 1
3BE3JHbIE ACCOUHALNH, COAEP?KALHVIE' HZO-I/ICTOLIHHKI/I
Ne Hassanne NHZO Ntgan.
1 Cas OB6 5 2
2 Per OB2 4 1
3 Ori OBt 7 4
4 Gem OB1 2 —
5 Mon OB1 1 —3
6 CMa OBt 1 —
7 Vel OB1 1 3
8 Car OB1 1 5
9 Nor OB1 1 —
10 Sco OB2 2 —
1" Nor OB4 9 1
12 Ara OB1 b 9 1
13 Sgr OB5 1 —
14 Sgr OB1 1 1
15 Sgr OB6 3 2
16 Ser OB1 13 1
17 "~ Vul OB1 3 1
18 Cyg OB1 1 1
19 Cyg OB2 1 —
20 Cyg OB6 1 2
21 Cep OB3 2 -
22 Cas OB2 3 1

4. Dynxuus CBETUMOCTU MASEPHBLX ucrounuxos. Ha puc.1 npuseaennt
¢ yHKL UM ceerumocreit H,O - masepos. Bepxuss rucrorpaMma — (QYyHKUIUA
CBETHMOCTH AAA 241 o6vexra (N,). Jlaree npuseaennl QYHKLIHH CBETHUMOCTEH
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AASl OGDBEKTOB, y KOTOPbIX: a) B NPOMUAE AMHHM HMeIOT 60Aee OAHOH aeTaAm
(N,), 6) npodpurb runuu cocrour us oanoi zerarn (N,). B npasom sepxnem
YTAY NPHUBEAEHO CpeJHee 3HAYEHHe AOTapH(pMa CBETHMOCTH U €ro cTaHzapTHOe
OTKAOHEHHE JAAS  KaxkAOH
rpynnei.  Herpyano same-
THTb, YTO IO CBETHMOCTH MC- —

TOYHHKH, Y KOTOPbIX HabAlo- sol —
AAACA  CAOXKHBIH NPOPHAD, i 2891006 |
CYUIECTBEHHO [PEBOCXOANAT sol )
O6bEKTBI C MPOCTBIM CHEKT-
poM. ITH ke 3aBUCHMOCTH z | 1
AASl YAEHOB 3BE3JHbIX acco- 40f
UHauuH ¥ O6'bEKTOB BHE 3THX I 1
obracTeit, a Takxke aAs Beex 20f 1
OObEKTOB, PACCTOAHHA KOTO- = : )
pbix Menbie 4 knk, npuBege- Ot 3
Hbl Ha pHc.2,3 cooTBeTcTBeH- 60f 1
Ho. Buano, uro o6wexTsi, - : 20.2£008 .
Bxoasiyue B OB-accounannm, 4o} -
B cpeanem B 2.5 pasa mow- z |
Hee, YeM OODBEKTbl BHE 3THX 2l |
obracTeH. ] ' |

[lpusesennnie saBucu- o— . . . L
MOCTH YHCAA HCTOYHHKOB T
H,0 or ceerumoctn moxuo i 2842010
0XapaKTEPH3OBATb  CAeAyio- Z 2f ]
WHM o6pasoM. YMeHbleHHe E ' 1
YHUCAA HCTOYHUKOB NPH 6OAD- ol— T T v
HIHX 3HAYEHHUSIX CBETHMOCTH

gL (aprsc)

CBHAETEABCTBYET 06 orc yrCcT-

B H,0- Masepos ¢ Puc.1. Pacnpeserenue umcaa Ma3epHbIX HCTOYHHM-

lg L>34. Yro «kacaercs xos H;O no csetumocTh. B npasom yray npuseze-
HO cpejHee 3HAaYEHHE AOTapH(PMa CBETHMOCTH M ero

YMEHbIIEH Hs ‘lHCJ\»& HCTOYHH- CTaHAAPTHOE OTKAOHEHHe.

KOB INPH HH3KHX 3HAYEHHAX
ceetumoctH (/g L <28.0), 1o, oueBmano, sto s OCHOBHOM, 06YCAOBAEHO HabAO-
AaTeAbHOH cerexuuedl. B artom moxHo y6eauTbes wus AaHHbIX TabA.2, rae
NPUBEACHO pacCNpejeAeHHe YHCAQ Ma3epHbIX HCTOYHHKOB B 3aBHCHMOCTH OT
CBETHMOCTH ¥ paccTosAHHA. Buawo, uto ars 6orbmux smavenuii cermmocty
(lg L>28.0) ucrounuxn, paccrosmue xoropbix 6orbure 1.0 knk, BHOCAT cywecT- -
BEHHO GOAbLIKH BKAAA B (YHKUHIO ‘CBETHMOCTH, 4eM obbektbl ¢ D<1.0 knk.
Ha nuskom xonue QYHKUHM CBeTHMOCTH BKAaz ob6bektoB ¢ D<1.0 knk u
D>1.0 knx npumepno OAHHAKOB, YTO, KaK y2e OTMEYaAOCh, ABASETCH CA€ACTBH-
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eM_HabAl0AaTeAbHOM cereKUHH. JleHCTBHTEABHO, €CAM MPEANOAULKHTD, YTO B

b
40} 1t | -
28 4 £ 005 280+ 01
- 1r .
z ?O'_ - p -
O R t 1 1 l A 1 1
20k 28601 ]l 28201 |
Z
0 1 2 N n-_-.l A Y A I A
20+t 281+01 4} 1 27.6:03
Z
- 4 ¢ e
o A I IS l 1 _l?j 1

27 29 31 27 29 31

IgL (aprsc)

Puc.2. Pacnpeaerenue uncaa masepubix ucrounukos H,O mo cBerumocTu: a) Ars 4reHOB

3Be3AHbIX accouuanuid, b) arsm ob6bekTOoB BHE 3THX oOb6aacTed.

IAOCKOCTH | araKTHKH MasepHbie HCTOYHHKH PACMIpEAEAEHbl PABHOMEPHO, TO

Tabauua 2

PACIPEJEAEHUE MA3EPHBIX UICTOYHHUKOB B 3ABUCHUMOCTH OT
CBETUMOCTH U PACCTOAHHHA

1gL<28.0 28.0<1gl.<29.0
< 1.0 knx >1.0 xnx . << 1.0 xnk >1.0 knx
N, 22 28 5 50
N, - 12 17 4 32
N, 10 1 1 18

4YHCAO OOBEKTOB ozmuaxosoﬁ CBETHMOCTH, MAOTHOCTDb IIOTOKA KOTOPbIX HHIKE
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nopora o6Hapy:KeHHA pasHOTEAEeCKO-
na, B 60AbIIOM 06beMe A0AKHO npe-
BOCXOAHTDb TaKOBYIO B MeHbLIeM 06b- e M

eme. CrezoBaTeAbHO, ecAn msBecTHO i

50 2831005 A
Bcero 22  ucTOouHMKA ¢ 25.0<
<l L<<28.0 u D<<1.0 knk, To wuuc. " y
A0 OBBEKTOB C TOH Ke CBETHMOCTbIO > 30} ]

ars D<<4.0 knk goaxno 6bITh npH-
MepHo 350. Mcxoasn us stux pesyAb-
TaTOB M NMPHHHMaA pasuyc Aucka | a- 10} 1
AaKTHKH paBHbIM 15 knk, wmozxkmuo
OUEHHTD MOAHOE YHCAO Ma3epPHBIX HC- e

Tounukos H,0 g arakTuke co cge- 30 | 285201
TaMocTbio 25.0</g L<54.0. Pacye- o
Tl NOKA3BIBAIOT, YTO HHCAO TAKHX
OGBEKTOB ZOAKHO ObITh NPHUMEPHO 10 ]
5000. Oznaxo, YUHMTBIBasi, 4YTO Ha ca- — =
MOM JleAe OHM paclpeleAeHbl B IIAOC- 20 ]
koctn  [araxruxn HePaBHOMeE PHO " _,___r— 280+0.1
[6], oxuzaemoe uncro 06beKTOB 6y- < . . 1
aet ot 2000 a0 2500. B pa6ore [26] 0 — .-_' :

| 27 29 31
uacao  H,O -Ma3epoB  OLEeHEeHO

- ~2000. IgL (sprsc)
B CBJA3H C 3THM BO3HHKAaET BOI-
POC, BCe AH Ma3epbl B 06AaCTAX 3Bes-
AoobpasoBanus o6pasoBaruch 8 OB- _
accogﬂagaﬂx. CaeAaeM rpyﬁym npﬂ_ pHC.B. pacnpeaeAeHHe YHCAQ MasepHbIxX
B Hcrounukos H,O no CBETHMOCTH, paccTos-
KHAKY. D HacTosillee BpemMs B OKpecT- HHE KOTOPHIX Menbie 4 knk.
Hoctsax Coanua (ma PaCCTOSHHSAX A0
1 knk) usBecrno 16 OB-accounanuii.

Caeaosarernno, npu HEPABHOMEPHOCTH MX PaclpeseAeHHsT O6LIee YHCAO TaKHX
accounauuii B [arakTuke gorxuO 6bITH npumepro 1000. Toraa uucro Masep-
HBIX HCTOWHMKOB B accogHauusx (cuutas mo Tpu Masepa B KaxkAOH) COCTaBHT
.~ 3000, uto BnoAHe zocTaTouHO AAs OGDACHEHHS IIPOHCXOKAEHHA BCEX STHX
HcTounHKoB B ["arakTuke.

- OrcyrctBHe 06bekToB lg L<<25.0 cBsizsano ¢ rem, wro Am6o TaKux
HCTOUHHKOB NPOCTO He CYILECTBYET, AM6O YyBCTBHTEABHOCTD COBPEMEHHbIX pa-
AMOTEAECKONOB HEAOCTATOYHA A OGHAPYKEHHS N0OGHbIX CAabbIX 06beKTOB.
Bropas npuunna nam Kazmercs 6oaee BepositHol. JeficTBuTebHo, YYBCTBHTEADb-
HOCTb COBPEMEHHDIX CNIEKTPAABHBIX HAGAIOZEHHH Ha BOAe 1.35 cm nossoaser
OOHAPYKHTb TOABKO OGDEKThI ¢ MAOTHOCTBIO notoka 6oabwe 1 HAu. Crexosa.
TEABHO, 06beThl ¢ [g 1. <<25.0 goctynmer ans HabAIOAEHHMH AHMIUD Ha He6OAD-
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mux paccrosuusax B okpectHocTax Coanua (~ 300 nk.).

B Ta6a. 3 npuBeseno pacnpezerenue masepHbix ucTouHukos ¢ D<(1 knk
B 3aBHCHMOCTH OT cBeTumocTH. Paccmorpenne o6bexToB ¢ [g L>27.0 nokasbiBa-
et, uTo u3 13 ucrounukos 8 saBasloTca urenamu usBectHbix OB-accouwnauun
(u3 8 o6bexToB 4 BxoasaT Takxke B coctaB | -acconmanuit Ori T2, Mon T1~ H éco
T1), us naru octarbHbIX TpH HaxoaaTcs B6AmM3u KommakTHbix HII-o6aactes,
a aBe cBAsanbl ¢ KomnakTHboiMu HII-06AacTaMu BbicOKOH nMAOTHOCTH, 6€3 3amer-
HOTO PaAHOU3AYYEHHS B HENPEPbIBHOM CIEKTPE.

Tabauua 3

PACMPEAEAEHHUE MASEPHbIX MCTOYHHKOB C D<1 KIK B
3ABUCUMOCTH OT CBETUMOCTH

lg L 25.0-25.9 26.0—26.9 27.0—-27.9 28.0—28.9 > 29.0
Yrenmt OB-ac- 8 4 3 1

copHaygui -
O6mbexTol BHE
OB-accoyu- 1 6 4 1 —
auu

Bee 1 14 8 4 1

B cayuae xe 0b6bekToB C [g [ <270 us 15 ucrounukos 8 sBasoTCA
urenamu OB-accoumagmii (M3 HMX 5 OAHOBPEMEHHO BXOAAT B T-accouuauuu
Ori T2, Ori T3, Ori T8 u Sco T1), us 7 ocTaAbHBIX TPH CBsiBaHbl C
comnaktupimu HII-o6racTsmu, a apyras Hacte — CO cAabbIMH  3BE3/aMH,
sxoasuumu B OpHoHOBO HacereHHe (a1Ba O6beKTa M3 HHUX SBASIOTCSH YAEHAMH
T-accounaunin Tau T2 u Mon T3). B cBs3u ¢ STHM CAEAYET OTMETHTb, 4TO,
coraacuo pesyabratam pabor [11, 26, 27], masepbl, cBA3aHHbIE CO 3B€3AaMH
OTHOCHTEAbHO HH3KOH CBETHMOCTH, NMPHHAZAEXKALHMH OpHoHOBY HACEAEHHIO,
ABASIOTCS CAaGbIMH MCTOUHHMKAMH, H B TO 2K€ BPEMA y nozaBAsOLIEH YACTH ITHX
3Be3 Ma3epHOEe H3AY4YeHHe He OOHApyKeHO (lg L<<25.0). C apyroi cTopoHsl,
OCHOBHAf YacTb dTHX 3Be3Z — YAEHbI T-accounau ui.

CAeAOBATEADHO, MCXOAsi M3 BBIIIEH3AOKEHHOIO MOXKHO 3AKAIOUMTD, HTO
a6COAIOTHO 60Aee caabble Ma3epHbie UCTOYHHKH B 06AaCTAX 3B€34006pa3oBaHu,
110 BCeil BEPOATHOCTH, BCTPEHAIOTCH B T-accou nauy usx.

5. Juckyccus. a) CoraacHo xararoram masepHbIX ncrounukos H,0[5,6]
Ha BBICOKHX FaAaKTHUECKHX LIIHPOTax (|b|>150) ussecTHO Becero 13 UCTOYHMKOB,
XOTH HaGAIOZeHHS GbIAM MPOBEAEHbl B HaNpaBAEHUH 6oree 40 obbekTos. Bce
TPHHAZUATD 3apPETHCTPUPOBAHHBIX HA OTHX IWIMPOTax HCTOYHHKOB SIBASIIOTCS
urenamu spesanbix accoumaunit Ori OB1, Per OB2 u Sco OB2. Kpome atux
accolMalHH, COrAacHO [12], wusBecTHa eme OAHa accognaygua
|b|>15"(Lac OB1). OAHAKO, HACKOABKO HaM HM3BECTHO, B HANPaBAEHHH STOH
accol Mal MM HaBAIOAEHHS B AMHUH H,O npakrtuueckn He nposoaurnce. Murepec-



OBAACTH 3BE3J00BPA3OBAHUA 465

HO 6yaer mposBecTH nMoagobHble HabArOAeHUs, TeM 6Goree, uto Lac OB1 aBasercs
ogHoi n3 6amskux k Coanuny accoumauwmii. [lpuBezenunie aganubie zgeraror
BecbMa BEPOSITHbIM BbIBOJA O TOM, uTo Masepuble uctounvku H,O (umeromue

OTHOLIEHHE K PAaHHHM CTaAMsAM 3Be3aHOH aBoAtouuHn) c |b|>>15° Berpevarorcs
HCKAIOUHTEADHO B 3BE3JHbIX acCOUMAUMAX HAU B OTKPBITHIX CKONAeHHAX. B
CBA3M C 3THM He6E3BIHTEPECHO OTMETHTb, 4TO MNOMBITKM ob6Hapyxutrb H,O-
M3AyYeHHe OT IIApOBbIX CKOMAEHMH 6biAuM 6GesycnepubiMu | 28].

6) Kak ussectno, B coctape OB-accounaunii yacto BcTpeyaloTcs KpaTHble
cuctembl Tuna | paneuuu [ 14]. Tak, nanpumep, us 88 accounauunin 36 (40%)
cogepxat | paneuun. Corracuo namum ganubim (cm.taba.1) nouru 70% acco-
UHal Ui, cCoAeprKalllUX B CBOoeM cocTaBe MasepHble uctounukn H,0, oanospemen-
HO HMEIOT W KpaTHble cucTembl THna | paneunu u aumb y 30% stux accouna-
Ui cucTeMbl Tuna | paneuuu orcyrcTBytoT. C Apyroil cTOpoHBI, cpeaH accou ua-
uuit, He cogepxamux H,O -masepn aumb npumepno 30% coazepxut cucremb
tTuna | paneunun. Takum o6pa3soM, HaAUUHME MAa3EPHbIX UCTOYHHKOB M -HaAHUHe
Tpaneuuil B accolHAallMAX CHAbHO KOPPEAHPOBAHbI Mexay cobOM.

Coraacno [29], kpaTuble cucTeMbl THra | pameuuu SBASIOTCS AHHaMHUeC-
KH HEYCTOHYHMBBIMH CHCTEMAMH M ZOAKHBI JOBOABHO 6bICTPO pacnacTbes. Pacue-
Thl MOKa3bIBAIOT, 4TO Bpemsa HX pacnaza nopszaka 2-10° aer, koraa cucrema
MMeeT OTPHLATEAbHYIO MOAHYIO Hepruro. FLCAM »ke MOAHAs SHePrus CHCTEMBI
NOAOKHTEAbHAs, TO Bpems pacnaaa nopsigka 10° rer u menbuwe. [losTomy,
HE3aBHCHMO OT 3HaKa IOAHOH BSHEPrHH, KpaTHbIE CHCTeMbl THNa | pareuuw
ABASIIOTCS OJHMUMH M3 HaHb6OAEe MOAOZBIX O6bHEKTOB B 3BE3HbIX acCOL HallMAX.

CywecrBoBanre 60AbLIOrO YHMCAZ KPATHBIX CHUCTEM THNA | paneuun B
3BE3AHDIX aCCOUMAUHAX YKasblBaeT Ha TO, 4To Moroxvie O-B ssesabnt B nux
POXKAAIOTCA TPYMIAaMH, a He B OJHHOUYKY.

- Coraacno umerominmcs B aurteparype ouenkam. (cm., wmanpumep, [17]),
AAHTEAbHOCTb (asbl MasepHOro HaAyueHnus morekyabl H,O B obracTsax sseszgo-
o6pasoBanus, B cpeanem, coctaBasier 10° aer. Caeaosareanno, H,O -ucrounn-
KM M 3BE3AHbIE TPalel WM YacTO JOAXHbI BO3BHHKATb MPAKTHYECKH OAHOBPEMEH-
HO HAH C HeGOADBIIOH pasHHUEH BO BPEMEHH. _

B) [IpumeuaTeabHOl 0CO6€HHOCTBIO OUAaroB MasepHbIX HCTOYHUKOB BOJSHO-
ro mapa, BXOAAIIMX B COCTaB 3BE€3JAHbIX acCOUHAaLHH, SABASETCS TO, YTO B HHX
YacTO HabAIOAAIOTCHA HeCTall HOHApHble SBAEHHS B BHJAE BCIbILIKH H3AYYEHHS,
BbI6pOCcOB M pacmupenus. /eiicTBUTEAbHO, HaUGOAEE HHTEPECHDBIE C DTOH TOUKH
apennsa ucrounukn H,O cpean o6bexToB, paccTosHHe ZO KOTOPBIX MeHbIle
4 xnk, HaxoasATcA B accoudauuax. |ak, nanpumep, uctounmku Ori-KL, W3,
Cep A, NGC 2071, NGC 2024, NGC 1333 u nexoropble apyrue SBASIOTCS
YAEHaMH 3BE3JHbIX accOUHal HUi.

OcTanoBHUMCS HECKOADKO MOApPOGHEE HA HAOAIOAAEMBIX MPOSBAEHHAX HeC-
Tal HOHAPHBIX ABAEHMH Y Ma3epHbIX HCTOYHHKOB.
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EcTecTBenHO, 4TO B mepBylo ouepeab CAEAYET pacCMaTPHBATb OCOGEHHOC-
™ ob6bekta Ori -KL, T.k. 3TOoT HcTOuHMK HccaezoBan 6onee MOAPOO6HO M B HeM
HabAIOZAIOTCSA MPAKTHYECKH BCE BHJbl TPOSBAEHHS HECTAll MOHAPHOCTH.

Kaxk ykasbiparoch B pasaere 2, 8 Ori-KL cymecTByioT, no kpaitneii mepe,
asa Buzaa H,O -ucrounukos: muskockopoctubie u pbicokockopoctubie [ 10,30].
B ykasauubix pab6orax oTMedaeTcsi, YTO 3TH KOMIIOHEHTbI, BEPOATHEE BCEro,
BbiGpomenbl U3 uHppakpacHoro obbekta IRC 2. HuskockopocTubie kommnonen-
ot yaarasioress or IRC 2 co ckopoctbio 18 km/c, a ckopocTp yaarenus
BBICOKOCKOPOCTHbIX KoMmnoHeHToB Menee onpeaerenna (30-100 xkm/c).

Apyrum nposiBrenuem Hectaumonapuoctn uctounuka Ori-KL B Aunun
H,O sBAsiercst ero BcmblLeuHas aKTMBHOCTb. BriepBble BCrbIKA HBAYHeHHS
B 3TOM ouare MasepoB Gbina obnapyxena B 1979r. na ayuesoit ckopoctu 8 km/c
[31], mpu xoropoii mowHocTs usaydenus Bospocra moutu B 1000 pas
(2-10°11). Jarbuelimine HAOAIOAEHUSA TTOKABAAH, YTO MOCAE HEKOTOPQro craza
MOILHOCTb H3AYYeHHsl cHoBa Bospocia zo 7-10°fu B 1984r. [7,32].

B pa6ore [33] npuseaen cnucox 9 H,O -masepubIXx MCTOYHHKOB, MOKa3bi-
BaIOUIUX MEPEMEHHOCTb M3AYYEHHs B TedeHHe MPOMEKYTKOB MOPAAKA HECKOAb-
kux aHed. CnMcok BKAIOYaeT Bce mogobHble 06'beKTbI, KOTOPble GbIAH H3BECTHDI
B AuTepartype g0 cepeaunn 1985r. Murepecno, uto us 9 o6bvexktos 7 sBasiorcs
yreHaMHu Hu3BecTHbix accouuauuit. Ocraapubie asa, W75 # W49, no scem
MPU3HAKaM TaKzKe BXOJST B KOMIIAEKCHI, KOTOPble, MO-BHAHUMOMY, MOMKHO CUH-
tatb accoumnauusmu. Corracuo [34], 8 W3 OH nabrrozarach Benblmka u
NOAbEM HBAYYEHHUS AAHMACH Bcero J.5 aHei.

Hcrounnk Cep A [33] nokasbiBaer koppeAHpOBaHHDIE BCIBIMIKH H3AyYe-
HUS HEKOTOPbIX KOMIOHEHTOB AMHHM, nogzobuno W49 [7,35].

Coraacuo [5], noaasasiromas yacTh Ma3epHbBIX HMCTOYHHMKOB B OGAACTH
3Be37006pa3OBaHUs CBSi3aHa C TOYEYHbIMH HH(]PAKPACHBIMH OOGDbEKTaMHU.

Taxkum o6pasom, pesroMHPYs, MOKHO CKasaTb, YTO MasepHble MCTOYHHKH
H,O0, Bxoasmue B 3Besanbie acconnauun (I xracc), sBasiroTcs 6bicTponepemen-
HbBIMH, 4YacTO O6PA3YIOT CKOMAEHHS HHU3KOCKOPOCTHBIX M BbICOKOCKOPOCTHbIX
KOMIIOHEATOB, BbIOPOIIEHHbIX H3 HEKOTOPbIX LIEHTPOB, NMOKA3bIBAIOT BCIIbILIEY-
HYIO aKTHBHOCTb, aCCOIMHPYIOTCS C HH(PAKPACHBIMH O6bEKTaMU, KOMIAKTHBIMH
HII ucrounukamu, masepamu OH na wacrorax 1665 uau 1667 MI'u, maccusubi-
mu OB-3BeszamMu mau 3Be3zamu Tuna | |eabua u T.a.

Takue masepni, xortoppie Bxoast B W 49, W 51 u apyrue nozobubie
o6pa3oBaHHsA, CAeAyeT TaK:ke OTHECTH K | Kaaccy, Tak Kak 10 CBOHCTBaM
masepHoro usayuenus H,O oHu ABASIOTCS TUNHYHBIMH NPEACTABUTEASMH MEPBO-
ro KAacca, XOTA B HalpaBA€HHH 3THX KOMIIAEKCOB HEBO3MOKHO HabAIOAATb
BXOJAIIHE B HHX OTAEAbHbIE 3B€3Jbl, YTO MeIIaeT OKOHYATEAbHOMY BKAIOUEHHIO
STHX KOMIIAEKCOB B CIHCOK 3BE€3JHbIX accOol HallHH.

B To xe. Bpems, He caezyeT HCKAIOYATb TOr0 OGCTOATEABCTBA, YTO B
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HEKOTOPDIX, CPABHUTEADHO HE MOAOADBIX ACCOUHMAIHAX, IAe NPOUECC POPMHPOBA-
HUs 3B€34 NPAKTHYECKH 3aBEPLIEH, Ma3ePHbIE UCTOYHHKH MOTYT NPOCTO OTCYTCT-
Boatb. BoamoxHo, uTo K Takum accounaumnam moxuo ornectn Per OB 1, rae ue
HabaroaatotTcss uu masepbl H,0O, vu o6ractu HII.

Ko Bropomy kaaccy creayer ormectu B nepsyio ouepesb masepnt H,O,
aCCOUHMPYIOIIHECS CO 3B€3/aMH MNO3AHMX CHEKTPAAbHBIX KAACCOB C CHAbHBIM
u36prtkom 6auskoro MK-usayuenus, MK/OH — wmaszepnr u HEKOTOpbIE ZPYTHe,
KOTOpbie He BXOAAT B accCOU HalL HH.

3Besabi-cBepxrurauTbl kracca M 1o .cBoficTEaM M3Ay4eHus H,0 6Ausku
K MasepHbIM HCTOYHMKAM, BCTPEYAlOWIMMCA B 06AACTAX 3Be34006pasoBaHus
(cm., nanpumep, [36]). Boree Toro, xoroaubie CBEPXIHraHTbl MOTYT BXOZAHTb
B OB-accounaunu n, BepoATHO, ABAAIOTCH BecbMa MOAOABIMH 3Bes1aMH [37].
B uwacthoctn, nepemennas ssesza — cmepxrurant xaace M3-MD5, VYCMa,
ABASIETCS T'AABHOH 3BE3JOH TeCHOH cHcTembl Thna |pameunn ADS 6033 u
MOIIHBIM HCTOYHMKOM Ma3epHOr0 H3AYHEHHs! BOASHOIO Mapa.

Caeayer noguepknyTb, uTo B cpeanem MHTEHCHBHOCTb MasepoB | kiacca
B 1000 pas npepocxoaur muTencusHocTs masepos Il kaacca.

B sakatouenne oTmerum, uTO zarbmeiiuiee HsyueHHe CBA3M MemAy H,O

-Mas3€paMHy H OB-aCCOI;I_I/IaI;[PIHMH MO2KeT NMPOAHUTDH HOBBIH CBET Ha KOCMOTOHHY€EC-

+ KH€ NIPOoIeccChl, MPOHUCXOAALIHE B ITOCAEAHHUX. Tenepb Mbl 3Hae€émM, 4YTO B 3BE€3]-

HbIX acCOUMAUHAX CHCTEMATHYECKH HabAlOAalOTCs OOGAACTH, BO3SPACT M AHMHEN-
Hble pasMepbl KOTOPbIX B JAECATKH pa3 MeHbIIE, YeM TaKOBbIe Yy accouwuau HH.
K ux uucay ormocstes cxonaenus u TpaneuHHu MOAOAbBIX 3Be3/l, HHTEHCHBHBIE
MasepHvle U UHMPPAKpACHbLE ucrounuku, obvektnr Xepbura-Apo u zgpyrue
MEKYASPHDbIE HCTOYHHKH — HHAaye roBops, «06AaCTH COBPEMEHHOrO 3Be31006pa-
30BaHMsA». | akuM 06pasom, mpUBegeHHbIe (PaKTbl CBHAETEABCTBYIOT O TOM, YTO
BO-NEPBbIX, HE BCE 3B€3/bl B aCCOUHALMH BO3HHKAIOT OZHOBPEMEHHO, U, BO-BTO-
pbiX, 06pa3soBaHHE OTAEAbBHBIX TPYIN MOKET NPOUCXOAUTb B CPABHHUTEABHO
HeOOADIIMX O6'bEMax MO CPaBHEHHIO ¢ 06beMOM accounauunun [38].

6. Boisogur. Ilepeuncaum ocnoBubie Pe3yAbTaTbl ZAHHOH pPaboThI:

a) O6racTu coBpemennoro 3B€34000pa30BaHHA, XapaKTEPHDIMH MPH3HAKA-
Mu Kotophix sBAstorcsa H,O -masepnr, B ocHoBHOM HabArozaiorcs s 3Be3JHbIX
accol Hay usx.

6) HaJ\quIe Ma3€epHbIX HCTOYHHKOB H HaAHYHE KPaTHbIX CHCTEM THIIa
Tpaneuun B aCCOUHAMAX CHADPHO KOPPEAHPOBAHbI MeEKAy COGOH.

B) Y MasepHbIX HCTOYHMKOB H,0, Bxoasmux B 3Besanbre accoL Hall UH,
HabAIOZAIOTCH NPAKTHYECKH BCE BHAbI nposABAeHUs1 HecTauHoHapHocTH. Omuy,
B CPEAHEM, SABASAIOTCSA 6OA€e MOIIHbIMHU, YeM OGbEeKTbl BHE 3THX accou »uau uM.

Bropakanckas acrpopusuueckas
obcepBatopus



468 B. A. AMBAPLIYMSH, P. A. KAHAAAAH

ON THE RELATION OF REGIONS OF RECENT STAR FORMATION
AND STELLAR ASSOCIATIONS

V.AAMBARTSUMIAN, R.A.KANDALIAN

The relation of regions of recent star formation and stellar
associations are considered. It has been established that H,O maser sources
in the regions of recent star formation, which are highly characteristic for ~'
them, mainly occur in the stellar associations. Based on the properties of -
H,O maser sources, we propose two classes of these objects. Class I: H,0
masers which occur in the region of stellar associations. Class 1I: H,O
masers — outside of stellar associations. Luminosity function of H,0O
maser sources has been derived. The properties of H,O maser sources in the
region of star formation and their relation with the surrounding objects are
discussed.
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