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B pmamnoit pabore BBITOIHEHO CIEKTpagbHOe n3ydenne B- um Be-3Be3a B BOCBMEH  MOJIOIBIX
paccestHHBIX cKorteHnii, Takux kak h/x Per, NGC 457, NGC 659, NGC 6871, NGC 6913, NGC 7419
u Ber 86. Ha ocHOBe MOy YeHHBIX CIIEKTPAJIBHBIX HAOJIIOAEHNUI, & TaKyKe UMEIOIIUXCs B JINTEPATYPe
maHHbIX 0 B- m Be-3Be3max B pacCcesdHHBIX CKOIJIEHWSX, CAEMAH aHAJW3 MOmyasnuu Be-3Be3n
pannero cuekrpaibuoro tuna (09-B3). B pesynabrare naiijeHa 3aBUCHMOCTb OTHOCHTEIHHOIO
cozeprkanust Be-3Be3 B ckomsieHnsix oT Bo3pacra. MakcumasbHoe 1ucio Be-3Be3n cekTpaabHOro
runa O9-B3 nabsogaercsa B cKoseHusx ¢ Bo3pacrom 12-25 muta jier. [Tonydyennas 3aBHCHMOCTH
YKa3bIBAET HA BO3MOXKHBIN BOJIIONUOHHBIN xapakrep Be-denomeHna.

BBEJEHUE

23 asrycra 1866 r. Ammxeno Cekku, aupekrop obcepBaropun Pumckoit Kojernu, Hamucaa 3amucky 00
obuapyxkenun y v Kaccuonen smuccnonnabix sinanii 1 orkpbiTuu 1epsoit Be-3se3npr. Yepes 120 ser Kosiunc
man omperenenve Be-3Be3gam kak “B 3Be3nbl, HE CBEPXTUTAHTHI, B YbUX CIIEKTPAX MPUCYTCTBYET WJIN KOTIa-
aubo Habirojanack onHa uiau Gosee HanbmepoBckux Juauil B smuccun” [1], 06bruno 1o sunus H,. Janxoe
OTIpeIe/IEHNE TTPOIOJIZKAET UCIOIH30BATHCA U B HACTOSAIIEE BpeMs. PaciIbiBYnBOCTh (DOPMYJIUPOBKY MTPUBOIUT
K TOMY, 9TO IOJ JAHHOE OIpeeseHre MOMaJaer nejas rpymnmna B-3Be3s ¢ SMUCCHOHHBIMU JIMHUSMU PA3HOIO
IPOMCXOXKJEeHUs (HANPUMED, IBOHHBIE CHCTEMbI Ha Pa3HOW craguu obMmeHa Maccoii, Be-3e3npr Xepbura
u ap.) [2].

Bormpoc o npupo;ie u 9BOIIOIMOHHOM cTaTyce Be-3Be37 aBsieTcs 9acTo 00CYKIAEMbIM, OJJHAKO MMEIOIINeCcs
JIAHHBIE JTAIOT PA3MBITYIO KAPTUHY U HE JAI0T OJHO3HAYHOrO 00bsicHeHusi npupozsl Be-denomena. Onnoit u3
BayKHEUIITUX MPODJIEM SBJISIETCS OIpee/IeHne, TOsIBIAeTCs i Be-beHoMen Ha TaHHON CTAAUM BOJIOIUOHHOTO
myTd Kak7o# B-3Be31pl ¢ MOCTATOYHO BBICOKOW CKOPOCTHIO BPAIIEHUS WU OH 3aPOXK/IAETCA I[PU BBIXOJE
3BE3bI Ha IJIABHYIO [TOCJIE0BATEIHLHOCTh. ¥ OOMLITHHCTBA Be-3Be3/ Habonaercs 3HAUNTEIHHOE BPAIIEHHe CO
CKOPOCTSIMH, OJIU3KUME K KPUTHIECKUM. VI3BECTHO TP OCHOBHBIE IPUIUHBI HAJUYIUS TAKOTO BHICOKOT'O yTJIOBOTO
MOMEHT: SBJISIETCA W3HAYAJIBHBIM K BO3HWKAET Npu (POPMUPOBAHWN 3BE3; YBEIUYUBAETCH B PE3YJIbTATE
repepacrpesiesieHust yrJioBOr0O MOMEHTa B MpPOIecce 3BOJIONUKM B-3Be37 B0 TJIABHON MTOCIIE0BATEIHHOCTH;
BO3HUKAET B TECHBIX JIBOMHBIX CHCTEMAX B pe3ysbrare obmena maccoii. Beicrpoe Bpamenue Be-38e31, BO3M0OKHO,
JIOTIOJTHSIETCST TAKUMH [TPOLIECCAMH, KaK HePaUabHbIe MyJbCAIMN U/WIM MarHUTHbIE MO (€CJIH OHW €CTh).

Psn aBropoB ormedaer, 9yto Be-3Be3/bl 3aHUMAIOT BCIO 00JACTh TJABHON mociemoBaresbHocTd, o ZAMS
mo TAMS [3, 4], re. Be-derHomeHn MOKeT NPOSBIATHLCS Ha PA3HBIX STAlax SBOJIONMH W BO3HUKAET W3-3a
XapaKTEPUCTUK 3BEe3]] HA MOMEHT cBoero obpasoBanus. Tem ne mMenee, B 6osbiiuHcTBe pabor [5, 6] nabarogaercs
YMEHBIIIEHUE CO/epKanus Be-38e311 ¢ BO3pacToM. ITO CBUAETEIHLCTBYET O TOM, 9TO Be-hbeHoMeH accoruupyercs ¢
OIIpeIeTEHHO IBOMIOIMOHHOM (pa3oii. [Ipu srom momynsius Be-3Be31 Oonblie cpean mpo3BOTIOIHOHIPOBABIITNAX
3BE3/I, YeM CPEIN HEmpOIBOIOIMOHNPOBABIINX YJIEHOB CKOILJIEHUIA.

Or Toro, nabiomaercss Jid MOBBINIEHHAS IIOTEPsi MacChl B TedeHne Beeil ¢a3bl KU3HU 3Be3J Ha
TJIABHOU IOCJIEIOBATEILHOCTH WJIM TOJBKO HA HEKOTOPOH ee dacTu, OyJAeT 3HAYUTEHHO 3aBUCETH MPUHSTAS
SBOJIIONMOHHAS MOJIEIb OBICTPOBPAIIAIOIIEHcs 3Be3bl. AHaim3 cojep:kaHus Be-3Be37 B CKOIUIEHUSAX C
M3BECTHBIM BO3PACTOM M XUMHUYECKHM COCTABOM JAET MPEKPACHYI BO3MOXKHOCTH I m3ydeHus Be-denomena
¥ MOXKET CYIIECTBEHHO IIOMOYb B 3TOM BOIIPOCE.

Be-3Be3nbr mpeHTHGUIMPOBAHBI BO MHOTHX CKOIUIEHWSX Haimeil l[ajakTuku, TeM He MeHee JAHHBIX
CHEKTPAJIbHOIO U, YTO BAXKHO, OJHOPOJIHOIO H3yYeHWs 3aBUCUMOCTH IOMyJdiuu Be-3Be3m or Bo3pacra
memocrarouno. [losromy 3amadeit manuoit paboTh ObLTO 3yUueHue Be-3B€31 B MOJIOIBIX PACCETHHBIX CKOTLIIEHUSIX
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IO CIIEKTPAM BBICOKOT'O M YMEPEHHOT'O PA3PEITIeH s, 8 TaK>Ke aHAJIM3 OTHOCUTEIHLHOTO coflepkanus Be-3Be3/1 Kak
dyHKINK BO3PACTA CKOIJIEHUH 110 UMEIONUMCS B JIATEPATYPE TAHHBIM.

B Tedyenne 1997—2008 rr. BBIMOJHEHBI CIEKTPAJIbHBIE HAOIOAEHNSA mOmyasnuu B- u Be-3Be3m B MOJOIBIX
DACCesHHbIX 3BE3/HBIX CKOIJIEHUAX CEBEPHOro HOJIylnapus ¢ Bodpacrom 1-40 mun Jer, rakux kak: h/x Per,
NGC457, NGC 659, NGC 6871, NGC 6913, NGC 7419 u Ber 86. Bcero usyueno 6osiee 140 00bEeKTOB paHHETO
cuekTpasbHOro B-tuna B maHHbIX cKOmeHusx, u3 HuX 59 — 310 Be-3Be3npr. B obmactu guaun H, mosydeno
143 cmektpoB, u3 Hux 87 cuekTpoB — y 51 Be-3Be3abr u 56 — mias 50 B-3Be3x. B cumeir obsactu mosryueHo
117 crexktpoB y 49 B-3Be3n u 54 — y 40 Be-3Be3x.

CIIEKTPAJIBHBIE HABJIFOAEHN S 3BE3/1 B MOJIOABIX PACCEAHHBIX CKOILJTEHNAX

Ha ocuoBe soicokomucnepcronubix I13C-cmekTpoB usyuensr mpoduan juann H, 48 00BEKTOB paHHEro
cuekrpanbaoro kiacca (B0O-B3) B mosomom paccesnHom apoitnoM ckomienuu h/y Per. onosnuresbHo
HCCIIe/IOBAHBI CIHEKTPLI yMepeHHOro paspemenus 15 B- u Be-3Be3n B obmactu 4400-4960 A [7]. Dmuccus
pa3noit narencuBHOCTH HabIOHaercd B npoduiax suann H, y 20 06bekToB. Y HEKOTOPHIX 9/IEHOB CKOILIEHUS,
takux Kak 00146, 00566, 00922, 001268, B mepuon HAIMUX HADJIOMEHWI OBLI MOJIydYeH abCOPOIMOHHBIM
npoduib auann H,,, Xors paHnee oHu Obuin uaeHTHOUIMPOBaHbI Kak Be-3e3apr. Y Be-3se3n 001161 u 002242
obHApyKEeHA 3HAYUTEIbHAS TOJTOBPEMEHHAS MEPEMEHHOCTh Mpoduiis JuHun H,, .

B pesynbrare nabmonenuii B ckomsienuu h Ilepceil upenrtudunupoBana oxHa (BO3MOXKHO JBe) HOBad
Be-3Be3na, co caaboii amuccueit B auunn H,. U3Becrnasi Be-3Be3ma V622 Per (002371), wieH cKomeHus
x Ilepceii, omnpenenena Kak MacCUBHAs [ABOWHAS CHCTEMA C OPOUTAJIBHBIM [EPUOJOM OKOIO 5.213 mHs u
HaXOJWTCs HA, CTAIUH MTOCJIe aKTUBHOTO 0OMeHa Mmaccoii. [lepBudunasi, Menee MaccuBHAs, HO OoJiee sipKas 3BE3A
B IIPOIIECCE IBOJIONUH MOTEPSIA OOJIBIIYIO0 YaCTh MACCHI M MOKWHYJIA [VIABHYIO [IOC/IEI0BATEIBHOCTD B CTOPOHY
KPACHBIX TUTAHTOB [8].

B paccesunom crormternn NGC 6871 o crieKTpam BbICOKOTO pa3perienust uccieJoBanbl npoduin auaun H,,
y 11 3Be3n [9]. Dmuccronnsie npodwnn surun H, monydeHsr y Tpex oObeKToB, oJuH 13 Kotopbix (V1676 Cyg)
apysiercs uzsecruoit WR-3Be3uoii. I3 aByx usyuaembix Be-3e3n onna (BD 4+35°3956) nemoncrpupyer epexo/
ot B- k Be-da3se, a apyras umeer spkuii OIMHOYHBIN SMUCCHOHHBIH mpoduib unun H,. Cnekrpst cemu B-3Be3n
He nokazasm cienoB svuccun B jmann H,. s ceMu 9I€HOB CKOIIEHUS IOJIyYeHbI CIIEKTPBI yMEPEHHOTO
paspertenns B o6acTy qyuH BojH 4420-4960 A.

B mononom paccesinnom ckortennun NGC 6913 B obsracru suanu H, monydeno Tpu cnexrpa onuoit Be-3Be3 b
u J7Ba crekTpa B-3Be3nsr [9]. B cuHeit obnacTy 4iMH BOJH MOJIy4YeHO 36 CHEKTPOB JECATH 3Be37, CKOIJIEHHUS.
Be-3Besna V1322 Cyg B mepuoj HAIIMX HAOIIOAEHUN JEMOHCTPUPOBAJIA SAPKUI IMUCCHOHHBIA TPOQUIIb JTHHIH
H, co 3uauuTenbHON MEepeMEeHHOCTHI0 WHTEHCUBHOCTH W SKBUBAJIEHTHON MIMPWHBI. [[9Th M3ydaeMbIX UIEHOB
CKOILJIEHUsI — 9TO JIBOHHbBIE CUCTEMBbI, ¢ HABJII0JAeMOll [IePEeMEeHHOCTHIO JIyYeBbIX cKopocreil 6oiee 30 KM /c.

[onyuens: crekTps! 11 ugenos ckomnenus NGC 457 B obmacru pymun sosa 3800-5200 A. Tonbko y aByx
u3 naru Be-3pe3n nabsionaercsa smuccus B JmHun H,. Cpenu mcciienyeMbix OObEKTOB CKOILIEHHSI MMEETCs
4 npoiible cucTeMbl. JIBe 3Be3/pl JEMOHCTPUPYIOT BAPHAIMIO 3HAYEHUIT JIydeBoil cKopocTn okKoao 50 KM/c, y
oaHOro 0bbekTa Habmonaercs 6osbiuuii pasbpoc 3uadenunii AVy =85 km/c. B cuekrpax eine oguoii 1BoitHOl
CUCTEMBI PA3INIUMBI 002, KOMIIOHEHTA, C COOTHOIIIEHNEM BKJIA/1a KOMIIOHEHTOB MPUMEPHO 5:6.

Uccnenosana momymnsius B- u Be-ze3n B ckomenun NGC 659. Ilomyuerbr coekTpbl yMEpPeHHOTO
paspemennus y 22 3se3n B obmactu 4050-5200 A u cemu o6bexToB B OOmacTu jmEum H,. Y 1Byx m3 naru
n3yJaemMbrx Be-3Be3m smmccnsa mabmonaercd Kak B guann H, Tak n B gurnn Hg, eme y onHO#T 3Be31ab! crabas
SMUCCHUS [IPUCYTCTBYET TOILKO B juauu H,. Y apyrux o6bekToB, 0 MOJSyYeHHBIM B JAHHON paboTe crekTpam,
3aMETHBIX CJIEJ0B SMUCCUHU HE BBISIBJIEHO.

B obmacru smaun H, usydeno 34 3sesnbr ckomrenus NGC 7419, H0NOJHUATETHHO MOIYYEHBI CIEKTPHI B
obmacti 3700-6200 A y 13 o6wexkros. Uernipe Be-3Be37pI B MepHOJ HANIMX HAGTIONEHHUH JIEMOHCTPUPOBAJII
abcopbimonHbiit npodwis auann H,, xors panee onu ujaeHTU(DUIUPOBaHbl Kak Be. Dmuccusi B jauaunm H,,
Habmiogaerca B crektpax 21 oobekta. dnsa umenoB ckomrennsa NGC 7419 chenanbl rIa30MepHBIE OIEHKH
CHEKTPAJIbHOIO THIIA, /IBE U3yYaeMble 3Be3/bl — CIIeKTPaIbHOro Kiracca B2-B4, a ocrasbHble 4jeHbI CKOILJIEHUS
UMEIOT CITeKTpaJibHbIi Ki1acc BO-B2.

ITo cnekrpam B obmactu amun soan 4050-5200 A uccrieosanst 38e3/pl B ckomtenun Bepkieit 86. Tonbko y
OJIHOI1, U3 ABYX HabJOmaeMbrx Be-3Be31, mosryden sMuccuonHbIit mpoduis jgunnn H,,. Beimosaens: HadronenHust
Tpex ABOMHBIX cucreM B ckorierann. QHa ABOMHAS 3BE3/a JEMOHCTPUPYET MEPEMEHHOCTD JIy4YeBOW CKOPOCTH
okouto 100 kM/c. Ha HEKOTODPBIX CIIEKTPaX MOXKHO BBIAEINTH U BTOPOil KOMIIOHEHT, COOTHOIIIEHIE HHTEHCUBHOCTEN
KOMITIOHEHTOB mpubau3urenbuo 1:2. JIpyroit ob6bekT sBIAETCA CHEKTPAIbHO MBONHON 3BE3/0H C XOPOIIO
Pa3IMYMMBIMK JIByMsi KOMIIOHEHTAMH C DACCTOSTHHEM MEXKIy MHKaMu B MakcuMmyme mopsiaka 400 km/c.
[Mepuon, nanuaoro obbekra — Menee Tpex janeil. O6a KOMIIOHEHTA BUHBI U B HEKOTOPBIX CIIEKTPAX €Ile OHON
KOPOTKONEPUOINIECKON TBOUHON CUCTEMBI.
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ITo cmekTpam yMepeHHOro pa3pernenus B 00JaCTH JJIUH BOJIH 4050-5200 A BBITIO/THEHA OIEHKA OCHOBHBIX
dusnueckux mapamerpos armocdepbl B- u Be-3se3n. Habmiomaemble B JaHHONW pabOTe CIEKTPBI TO3BOJIAIN
ClIe/IaTh 3aK/II0YEHNE, YTO HEKOTOPBIE 3BE3/IbI HE SABJISIOTCA YaeHaMu cKorieruit. [1o qBa rakux 00bekTa HaliIeHO

B Mostozpix ckoruterusax NGC 6913 u Bepkuieit 86; u no ogaoMy — B rakux ckormienusx, kKak NGC 6871, NGC 457
u NGC 7419.

B- u Be-3BE3/1bl PAHHET'O CIIEKTPAJIBHOTO KJIACCA (B0-B3)
B MOJIOABIX PACCEAHHBIX CKOIIJIEHMNAX

Uccnenopanne Be-3Be3/1 BHIMTOIHEHO /1715 OOJIBIIION0 KOJINYIECTBA PACCETHHBIX CKOMIeHuit. O aHaKO, DOJBITHHCTBO
paboT OCHOBAaHBI HA JAHHBIX (POTOMETPUHU, B TO BPEMS KAK CIEKTPAJIbHBIX HAOIIONEHUN BCE €Ille He JOCTATOIHO
JIJIs OTHO3HAYHBIX M YBEPEHHBIX BHIBOIOB O npuposae Be-dbenomena.

g uccienoBanus nomysnsanuu Be-38e3:1 B nannoit pabore paccmorpero 6osee 300 paccesiHHbIX CKOILJIEHUN
u3 Karajora 0a3wl maHHbIX MHCTHTyTa acrpoHomMun Benckoro yuusepcurera WEBDA. U3 mux Gosee uem
100 ckomnenuit comepxkar xoTd Obl omHy Be-3pe3my. Ilo mmeromuMcs mTaHHBIM 11 BBIOPAHHBIX CKOILTEHHUI
IPOAHAIU3UPOBAHO KoMuecTBO B- u Be-3Be3n pannero cnekrpasbhoro tuna (09-B3) u Bo3pacr cKoOIeHMii.
Pamnne Be-3Be3 a1 npentudunuposanbt B 6osee 40 ckommenusax [agakTukm, BOceMb U3 HUX ObLITA HAMH TETAJTHHO
n3ydenbl. Takoe CPABHUTENBHO MAJIO€ KOJUYECTBO CKOILIEHUI CBS3aHO C TEM, YTO MHOTHE OTHOCUTEIHHO
cjabble [0 CBETUMOCTH PACCesiHHbIE CKOIJIEHUS CJIa00 M3ydeHbl, U JJjisd OOJIbIMTUHCTBA 3BE3J ITUX CKOIJIEHUH
CIEKTPAJIbHASA KIACCU(PUKAIMSA HE BHITOJTHEHA.

Pesynbrarsr ananmsa cogepxxkanus Be-3Be37 paHHEro CIEKTPAJBHOIO THIA B CKOIUIEHUAX IIPEICTABJIEHDI
Ha puc. 1 ¥ 2 B BUAE OTHOCUTEJIBLHOTO cofepxKkanus Be-3Be3n kak dyukiuu Bo3pacra. Ha puc. 1 mokasana
3aBUCUMOCTH 710/ Be-3Be3.1 0T Bo3pacra CKOIIEHUS 110 JAHHBIM, [TOJIy9€HHbIM B HacTosAIIel pabore. Pe3ynbrar,
JIOTIOJTHEHHBIN JAHHBIMYU O CKOILJIEHUSX W3 WMEIOIINXCs UCTOYHUKOB, MpEACTaBieH Ha puc. 2. Kak BumHO u3
pucyHka 2, B 0630p momnaJiv CKOILIEHUsI C BO3PACTOM MEHEee 8 MJIH JIeT, KOTOPbIe HAXOAATCs BHY TPU Fa30MIbLIEBHIX
TYMaHHOCTEH Wik B 00JIACTSIX aKTUBHOIO 3Be3/1000pa3oBanus. EcTh OOIbINas BEPOATHOCTH TOTO, YTO IMUCCUS
y 3B€3[ B 9TUX CKOILIEHUSX BBI3BAHA HAJTUIMEM AaKKPEIHMOHHBIX [HUCKOB, T.e. 3T0 Be-3Be3mpr Xepoura. Jlamabie
CKOTLJIEHUSI HA PUCYHKe OTMeYeHbl cuMBOJIOM “X”.

Pesynprarer 0630pa CKOIIEHNH 3HAYUTETHHO OTSTOMIEHBI 3(PPEKTAMU CeIeKINN, TAKAMHA KaK OTCYTCTBUE
CIEKTPAJIHHON KJIacCUPUKAINA OOJIBIIMHCTBA 00HLEKTOB B OEIHBIX MO HACETEHHOCTH W CIAOBIX MO CBETUMOCTH
3BE3/IHBIX CKOILIEHUSX W PA3JIMYKe, NHOTIA 3HAYNTEHHOE, B OIIEHKAX BO3PACTA OT/AE/IbHBIX CKorieHui. Ilosromy
J11st OOJIBINMMHCTBA CKOILJIEHUI HA PUCYHKAX OTMEUYEHBI TPAHUIIBI OIEHOK MOy YeHHBIX PEe3yIbTaToOB. V13 pUCyHKOB
BHUHO, YTO TOYHOCTDH OIPEIEIeHIs BO3PACTA CKOILIEHHUIA, IOy 9eHHOIO PA3HBIMU METOIAMU, YACTO CYIIECTBEHHO
orianvaercs. Kpome Toro, mpucyTCTBYIOT U OOJIBIIIE PA3HOITIACHS B ONPEIETIEHUN BO3PACTA TPU UCIOIH30BAHUN
OIHOTO W TOTO K€ MEeTOJia, HO C Pa3JUYIHON BBIOOPKOH OOBEKTOB HCCAeIOBaHWA. B maHHOiT pabore caenana
MTOTIBITKA, KPUTUIECKHU OIEHUTH OIMpeeIeHHbIe 3HAYeHWs BO3pacra ckomieHuit. [lpu ompenerenunn BO3pacTta
CKOILJIEHUII OCHOBHBIMU ObLIM W30PaHbI TPU KPUTEPHUS: BO-IIEPBBIX, [TaPAMETPaM CKOILIEHUS, Oy Y€HHBIMU 110
JaHHBIM ubvy-hOoTOMETpUH, MPUIABAJICT OOBINNN BEC; BO-BTOPBIX, OJIN3KME 3HAUEHUS, TIOJIYY€HHbBIE B OOJIbIIEM
4qucsie paboT; U, B-TPEThUX, TO 3HAYEHUE, IIPU ONPEIeIeHIHA KOTOPOT'0 YINTHIBAJIOCH DOJIbIIee KOJTUIECTBO 1JIEHOB
CKOILJIEHUS.

Houssi Be-3B€371 B CKOMJIEHUSX HAXOAUIACH U3 OTHOIIEHUS 9Yncyia Be-3Be3/1 paHHero CreKTPaaIbHOIO THIIA KO
BceM obbekram BO-B3 (Britouas Be-3se3pr). Kak BUIHO U3 PUCYHKOB, KPOME TPAHHUI] pa30pOCa, B ONPEIEIeHIN
BO3pACTa yYTEHA W BO3MOXKHAsS HEOMPEIEJEeHHOCTH moau Be-3Be31 B ckomrenuu. [Ipu 3TOM paccMarpuBaioch
KOJIMYECTBO U3BECTHHIX Be-3Be3, /1 KOTOPHIX HE BBIMNOJHEHA CIEKTPaIbHAsS KJIAaCCHMUKAIU, U T€ O0bEKTHI,
I KOTOPBIX eCcTh mH(pOpMAIusd O TOM, YTO OHM, BO3MOXKHO, ABJSiOTCS Be-3Be3mamu. EcrecTtBenno, d9TO
HUKHSSI TPAHUIA OIMEHOK OTCYTCTBYET. DTO CBA3aHO C TeM, 4TO K Be-3Be37aM OTHOCAT ¥ Te OOBEKTHI, Y
KOTOPBIX KOTIa-Ir00 HAOJII0JAJACh IMUCCUA B JUHUHU BOmOopona. T.e. uucio Be-3Be31 B CKOILIEHUSIX MOXKET
TOJIBKO yBEIUYIUBATHCHA. [[09TOMYy BepxHSS IDAHUNA PACCIYUTHIBAIACH C y9IETOM YK€ HIEHTHMOUIUPOBAHHBIX
¥ BO3MOXKHBIX KAHIMIATOB B Be-3BE31bl pAHHErO CHEKTPAJBHOTO THMA. 1Ipyu 3TOM HE yYUTHIBAJIOCH YHCIIO
B-3Be3s, ckomsienuil, 7y KOTOPBIX HE BBIMOJHEHA CIeKTpajibHas Kiaaccudukaius. CraenoBaresibHO JTaHHAS
OIIEHKA, eIl HEeYYTEHHBIX OOBEKTOB MOXKeT ObIThb W Oojbmie. Ha pUCyHKAaX MpUBEIEHBI TAKXKe [TaHHBIE II0
CKOILUIEHUSAM 0€3 yKa3aHus IPAHUI, TOYHOCTHU IAPAMETPOB, 3TO CBA3AHO C T€M, 9TO STU CKOILJIEHUS MAJIO U3y I€HbI
¥ HEOIPEIEJIEHHOCTD MOJIyYeHHBIX PE3Y/IbTATOB TPY/IHO OIEHUTh.

B pabore paccmorpenst aureparypHble gaHHbIe i1 Oostee vem 40 ckomtenuii, cogepxkamux B- u Be-3Be31p1
criekTpaJibaoro tumna B0-B3. 13 puc. 1 u 2 XopoIio BuHa 3aBUCUMOCTH 10 Be-3Be3/1 0T BO3pacTa CKOTIJIEHUIH.
Konnenrpanus Be-3Be3x gocruraer MakCuMyMa B CKOIJIEHHSX C BO3pacToM 13-25 MuiH JjieT, U ¢ yBeJudeHueM
BO3pACTa KOJUIeCTBO Be-3Be311 yMEHBITAETCsI, UTO BIOJHE MOHATHO U CBS3aHO C YXOIOM TaHHBIX OOHLEKTOB
C IVIABHOU mocyenoBarenbHOCTH. BakHbIM siBagercs TOT (hakT, YTO 3HAYMUTEIBHO MeHblee 4duciio Be-3Be3n
unabogaerca B 6ojee MoJoabix ckortenusx (1-7 wmum jer). Haubonee Gorarsimu Be-3Be3maMu oKa3auch
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Puc. 2. 3aBucumocrs nomynsimuu Be-3Be31 ot Bo3pacra ckomieHust (10 gaHHBIM 0KOIO 40 CKOIJIEHMIT U3 JIMTEPATy DHBIX
HUCTOYHUKOB)
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msBectable ckoryennss NGC 869 u NGC 884 (okomo 40-50% Be-3sesm), NGC 7419 (45%), NGC 663 (32%),
NGC 2439 (35%), NGC 3766 (25%). Bce aru ckomnenus umeror Bozpacr 12-21 min ser. Beicokoe comepzkanue
Be-3Be3z (Gomee 20%) ormedueno u B cromnenusx NGC 457, NGC 581 u NGC 659. B patore [6] Takske oTMeUeHO,
YTO B 3TUX CKOILJIEHUAX OTHOCHUTEJIIbHOE YUCJIO Be-3B€3,IL 6J'[I/I3KO K 3HA4YE€HHIO, IIOJYYEHHOMY IJIdA 60l"a.TbIX
Be-3Be3mamu ckormiemmii.

Haiinennoe ysenwdenue comeprkanusi Be-3Be3m B ckormienusix ¢ Bo3pacroMm 13-25 MuiH JjieT, BEPOSTHO,
TOATBEPKIaeT TOT (PakT, uTo Be-penomen 60iree pacnpocTpaHeH Cpeay 3Be3/1 BO BTOPOIl MMOJOBHHE UX YKU3HU Ha,
IJIABHOU mocsenoBaresbHOCTH. Tak Kak Bo3pacT 13 MJIH JIeT COOTBETCTBYET HAYAJLY BTOPOU MOJOBUHBI [JIABHOMN
TIOC/IeTOBATEILHOCTH M1 3Be3]] CIeKTpajbHOro trma B3 ¢ maccoit okono 9 My, a Bo3pacTt 25 MIH JeT —
COOTBETCTBYET UX yXOay C rJIaBHOM II0CJIe10BaTEeJIbHOCTH.

[Monydyennas 3aBUCHMOCTDH, MOATBEPKIAET MPEANOJOXKEHHEe O TOM, 4YT0 Be-deHOMeH CBOWCTBEHEH
ObICTPOBPAILAIOIIUMCS 3Be3/[aM He OT POXKJeHUs (BbIXOJA HA [VIABHYIO II0C/IEJOBATEIbHOCTD), a MOXKET
BO3HUKATH B PE3YJIbTATE IBOJIONIN O0beKTa Ha IIIABHON MocienoBaTeabHocTh [6]. OqHAKO IPUYNHA YBeTHYeHUs
nonynanun Be-3Be3 s ocTaeTcsd HEM3BECTHOM, 9TO MOXKET OBITh KaK Pe3y/TbTaT MMEePEePACIPEIe/IeHHs yITIOBOTO
MOMEHTa BHYTpHU OﬂI/IHO“IHOf/i 3BE€3bl, TaK U CJEJCTBHE aKTHUBHOI'O O6MeHa MacCoOi u yTJIOBBIM MOMEHTOM B
TEeCHbIX ,HBOfIHbIX cucremMmax.

3AKJIIOUYEHUNE

Nsyuenve nonynauuu Be-3Be3s pannero cnekrpajbhoro tumna (BO-B3) B MOIOABIX pACCEAHHBIX CKOILIEHUSIX
[TO3BOJIMJIO TIOJIyIUTh XOPOIIO BBIPAYKEHHYIO 3aBUCUMOCTH OTHOCUTEJILHOIO comeprkanust Be-3Be31 or Bo3pacrta
cKorIeHusd. Pe3ynbTaThbl TAKOTO WCCAETOBAHUS YKA3bIBAIOT Ha, 3aMeTHOe yBeawdeHnue mg0u Be-3Be3n B
CKOILIEHUSIX C BO3PACTOM 12—25 MJIH JieT. DTO MOATBEPKIAET MUIOTe3y, YT0 Be-beHoMeH aBsgercs pe3yabTarom
SBOJIIOIIUN HEKOTOPBIX MAaCCUBHBIX B-3Be3/ BO BTODOI MOJIOBMHE TJIaBHOU mMocaeaoBaTenbHOCTH. [Ipm sToMm
Be-denomen obbsicHsieTcst BBICOKO CKOPOCTHIO BpalieHust 00JbIIHHCTBA 00beKTOB. C IPyroii CTOpOHbI, TaHHBII
deHOMEH MOXKET BO3HUKHYTH U B JBONHBIX B3AMMOIEHCTBYIONINX CHCTEMAX B MOMEHT yX0/1a 00JIee MaCCHBHOTO
KOMITOHEHTa C TJIABHON TocjemoBareibHOCTH B ObOjacTh rurantoB. Ogma w3 rakux 3Be3xn V622 Per mamu
unentudunuporana. Oba 3ddekra CymecTByOT OJHOBPEMEHHO KAaK [JIsi OJWHOYHBIX, TaK W JJIsi JBOIHBIX
cucrem. [losromy 11 OKOHYATESHHOrO W OJHO3HAYHOIO 3aKJIIOYEHUS O mnpupome u craryce Be-denomena
HEOOXOIMMbI ITPOIOJIXKUTEILHBIE CIIEKTPAJIbHBIE HAOIIOAEHNS YMEPEHHOTO U BBICOKOTO PA3PEIeHNsT KOHKPETHBIX
Be-3Be3 Ha mIpeaMeT uxX BO3MOXKHOM JBOWCTBEHHOCTH.
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