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AKAAEMMUS HAVK APMSHCKOWM CCP

ACTPOOUMI3NUKA

TOM 7 HOABPD, 1971 BBITTYCK 4

dYOPD]

B. A. AMBAPUYMAH
IMocrynuara 3 asrycra 1971

O6vextor Tuna FU Opuona (¢pyopri) xapakTepusyiOTCs TeM, UYTO OHH BAPYr 3a
KOPOTKHMiHl TpOMEXYTOK BPEMEeHH TMOBBINIAIOT CBOIO CBETHMOCTb B HabAjaeMoH dWacTH
crnekTpa 6oree WeM B CTO pa3s, IOCAe HEro JAOATHE TOAbl COXPAHSAIOT ITOBBIIIEHHYIO CBe-
rumocthb. Jaerca o6bsicHEeHHE DTOMY SBAGHHIO Ha OCHOBE IPEANOAOMEHUs, YTO A0 MOjbeMa
6Arecka B 06raCTH, HENOCPEACTBEHHO OKpYXalollell 3Be34y, UMEKTCHA HCTOYHMKM SHEPIHH,
6oAbIIas 4acTb KOTOPOH BbIZeASeTCS B BHAe DHEPrHH KOPNYCKYAAPHOro M3Ayuenusa. Bo
BpemMs nojpema 6aecka ofGpasyeTcs, Kak IIOKa3pIBaIOT Habarogenus, o6orouka, BHYTPH
KOTOpPOH OKa3bIBAIOTCA BTH BHEUIHHE HCTOYHHKH. [Tostomy mnocie nmojgwema Grecka mOUYTH
BCS DHEPTHA HCTOYHHKOR HCIYCKAeTCs B BHAE IIOTOKA TEHNAOBOrO H3AYUCHHA.

[lpoesena mapaiierb MemAy PasAMUMAMH B H3Ay4eHHM npedyopa u mocrdyopa,
¢ OAHOH CTOPOHDBI, U Pa3AHUYHAMH MexJy H3AYyYeHHEM ObiCTPbiX M MeAAeHHbIX BCIbBINIEK,
¢ gpyrofi cTopoHs. B ciyuae BepHOCTH NOCTPOEHHOH KapTHHBI MEJACHHDIE BCIIDBIIKH,
BOBHHKAIOIMME B pe3yAbTarTe OCBOGOMJEHHS DHEPTHH 104 (POTOCPepoH, AOAKHDI H3AYyYATH
B (poTOrpadUUEeCKHX Aydax B CTO pa3 OHorpumie DHEPruH, UYeM OKBHBAACHTHDBIE MM {mo

dHepruH¥ B3pbiBa) GbicTpble BCIIBIMIKH.

Xopowo u3BecTHO, 4yTO NpobremMam 3BE3JHOH HBOAIOUUU TOCBALUECHO
OrpoMHO€ UYUCAO paboT, HOCSIIMX TAABHbIM 006pa3oM TEOPETHYECKHH Xa-
pakTep. ABTOpbl 3TUX paboT OOGBIYHO HCXOAAT U3 CYWECTBYOWEHR Teo-
pUH BHyTperHero cTpoenus 3se3a. OHU paccMaTPHBAOT 9BOAIOUUIO 3BE3ZbI
KaK NOCA€JOBAaTEAbHbIH Nepexoj OT OJHMX PaBHOBECHbBIX MOJEAEH K Apy-
ruMm. [lpunumaercs, uto 3BOArouHs 3Be3abl O6ycAOBAEHAZ X0JOM TEpMO-
SAE€PHBIX PeakUuif W NOCTENeHHbIM pacxXxOJOBaHHEM BCTYNAOIWHUX B 3THU
peakuumn mxep.

Mpbi 34ecp He 6yjeM KPUTHKOBATb TaKOH TEOPETHYECKHH U HECKOABKO
cxemaTuyeckuit mogxoz. OTMeTuM AMmWb, uYTO, Ha HaWl B3rAfA, OH HE
OKa3aAcs JOCTAaTOYHO TNAoZzoTBOpHbIM. [lostTomy meaecoobpasHO BHOBbD
obpaTtuTh 6GOAblIee BHMMaHHE Ha APYrod NMyTb HW3YYEHHs PBOAIOUHWHA 3Be3d,
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OCHOBAaHHbIH Ha aHaAu3e HabAlOZaTeAbHbIX JaHHbIX. Kak u3BecTHO, 3TOT
BTOPO# NyTb B CBOE BpPeMs IO3BOAHUA IOAYYUTH 3HAaYUTEAbHYIO HHJOp-
Majguio O PaHHUX CTajusAX PasBUTUA 3BE34 Pa3AHYHbIX Macc, O rpymnmno-
BOM 3Be€3J000pa30BaHUU U T. J.

[Ipu anaause Hab6Al0ZaTEADHDIX JAHHDIX He caegyeT npexHebperaTp usy-
YEHUEM U TaKUX SIBA€HUH, KOTOPbIE KaXKyTCs HACTOABKO PEAKUMH U TaK AErKO
MOTyT NOTOHYTb CPe€Ad MOPs BHEIIHE NO0JZ06HBIX UM (JAKTOB, YTO npu
NMOBEPXHOCTHOM PAaCCMOTPEHUU KaXyTCA HE CTOAb CYLIECTBEHHbIMH. Doaee
TOro, ux 60oApmIast PEAKOCTb MOXET 3aCTABUTb OMUOOYHO CUUTATH 06'beKTHI,
B KOTOPbIX HAaOAIOZAIOTCS 3TH ABAEHHH, KaKUMHU-TO UCKAIOYEHUAMHU, Kak
6bl ypoJaMM, HE MOTYIUMMHU TOBAUATb Ha BbIABACHHE ob1ux 3aKOHOMEP-
HocTe# 3Be3gHOH aBoArouuu. Mexay tem, ecam Kakoe-Au60 6picTpo npo-
Texapllee sABACHHE MNPOUCXOJAUT, CKaxeM, AUWIb OAMH pa3 3a BpemA
XU3HU 3Be3abl, OHO OygeT HabAwAaTbCA cpeau OKPVXAWIINUX HAC 3BE€3j
KpaiiHe PEeAKO, HEeCMOTpPsi Ha TO, YTO OHO MOXET ObITb 3aKOHOMEPHOH H
Aaxe O4YeHb BaXHOH CTYNEHbIO BDBOAIOLNUH BCEX 3Be3J MAH, CKaxXeM,
3B€3J4, UMEIOIUUX MacCChl, 3aKAIOUECHHbIE B ONPEJEAECHHbIX NpeJeArax.

34ecb Mbl XOTHM O6paTUTb BHUMAaHHe Ha OAHY BecbMa peiko Habaro-
AAaeMYyI0 TPYNNY SABAEHHH, KOTOpas NPH TIIATEADHOM H3YUYEHHUU, KAK HaM
KaXeTcs, MOXET MPOAHUTb HEKOTOPbI# CBET Ha BOIPOCHI 3BE3AHOH 3BO-
AIOLIUH. ‘

1. 3gesgot muna FU Opuona. B kouume npomaoro roza or mses-
ckoro acrponoma ['yunapa Beaanna namm 6biA NOAYYEH npenpuHT ero
KpaTKoro coofiienusa Kacamoluiics caegymoowero: ssesgza Lk H, 190 maxo-
aswasica B tymannoctH Cesepuoit Amepuxn (NGC 7000) cpegu rpymnbi
3Be3s ¢ apkumu Aunusmu (tuna T Teabma u 4p.) M HMeBmas 1o Xep-
6ury B 1957 r. Beanunny m , = 16.0 1 MarO MeHsABWAs B Te rOZbl CBOIO
APKOCTb, Okasarach B 1970 r. umeromeii 6reck [1] m,, = 10.0. Cpasue-
HUEe Pa3sAMYHBIX HETaTHBOB YKa3blBa€T Ha TO, 4YTO PE3KOe BO3pacCTaHHE
6aecka umero mecto B konme 1969 r. C Tex mop 6aeck sToit 3Be3Zbl
usmenurcs Hemuoro. (CoraacHo QoTosAekTpUYECKUM u3MepeHusM | pu-
ropana (Biopakan), B cepeaune uona 1971 r. ee 6aeck paBHsarca m,—=10.8.
Her comuenus, 4To B »TOM cAyyae Mbl UMeeM JAEAO C TAKMM XK€ PE3KHM
nogpemom 6aecka, kakoit umen mecto B 1936 r. B cayuae FU Opuona.
Kax usBectno, z0 mnogvema 6aecka spesga FU Opuona 6bira 16-# Be-
AUYMHDBI, HO mocAe Benblmkd B 1936 rogy oma crtara spue 10-ii BeAnuunsi,
a 3aTeM, MEZAEHHO caabes, JZOIIAa, NPUMEPHO, JO mpgri 10.5, npuuem

Tenepb OAEeCK TNOYTH He MeHseTcs. lakuM ob6pasoM, B 660MX CAydYasx
.3Be3j4a NepemAa U3 OZHOTO COCTOSIHHMs, T'Ae ee GAeCK HEMHOro Koaebarcs

(-
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OKOAO HEKOTOPOTO HU3KOTO YPOBHs, B JPYroe COCTOSHHE, T'J€ OH NpHU-
Mepuo B 100 pas 6oabme.

Mbi mapouno He ynoTpe6isem cAoBo ,Bembimka®, a rOBOPHUM O pes-
KOM nogveme 6recka, u6o peub uger 06 yCTaHOBAEHHH HOBOTO, IPUMEPHO
B 100 pas 6oaee BbICOKOTO YDPOBHSI Ha AAMTEADbHbIH CPOK; U3MepseMbIH,
IO MeHbLIed Mepe, coTHAMM “AeT. UTo6br usbexaTp B Takux cAyYasax
ynoTtpebAeHUS TepMHHA »BCIIBIXMBAIOWIME 3Be3bl“, HA30BEM TaKHe O6DbEKThI
pyopamu.

3amerum, uro P Aebegs saBasercs npumepoMm nozo6HOro xe spie-
nusg. Paswuma, ¢ Touku spenus cocrosHHs Hamux 3HaHMH 06 STHX O6DBEK-
TaX, 3aKAIYAeTCAd B CAEZYIOILEM.

B cayuae P Aefeasn eauncrsennas undopmapust o cocTosHuE 3B€3 bl
A0 mnozbema OAecka BaKAKYAaeTCss B TOM, YTO OHa He 6bira BUJHA He-
BOOPYZKEHHDbIM TAa30M. lenepb xe y Hee m,, = 4.8.

B cayuae FU Opuona mbi 3naem 6reck u A0 MOoAbeMa CBETHMOCTH
(m=16.0). Ho toabko B cayuwae Lk H, 190 mbi 3maem Takxe CHEKTP
A0 mojgbema 6Aecka, KOTOPDBIH COOTBETCTBOBAA NO3ZHEMY KaPAMKY THMa
T Teabua [2]. K comanenuio, BcaegcTBue marocTu aucnepcun  Xepbur
HE Jan ONPEJeAEHUs] CNEKTPAaAbHOTO THIA [0 AMHMAM Toraomesns. Mme-
I0TCA U APYrue O6beKThbl, y KOTOPbIX HaGAI0ZaAOCh 3HAYUTEADHOE IIOBbI-
uieHne 6Aecka 3a KOPOTKHI N€PHOJ C ZaibHEHIIMM YCTaHOBAEHHEM Goree
UAW MEHee CTalUHOHAPHOrO cocTosHuA. [loaTomMy He cAegyeT HCKAOUYATDH
BO3MOXHOCTb IIOCAE€ aHaAM3a COOTBETCTBYIOUIMX HAGAIOZEHUHR BKAIOUEHUS
UX TakKike B Irpynny 3Be3g-Qyopos.

Cymecrenno, urto kak FU Opuona, Tak u ocoBenno Lk H. 190,
NOKa3bIBAIOT NMOCAE MOgbeMa 6Aecka CIeKTPaAbHbIE OCOGEHHOCTH, Xapak-
TEPHDbIE AASl 3B€34 OTHOCHTEABHO BBICOKOH CBeTHUMOCTH. B wacThOCTH,
y 3Besabl Lk H, 190 nabaogaemas smuccuonnas aunus H., umeer ¢ ko-
POTKOBOAHOBON CTOpPOHBI abCOPOUUOHHBIH KOMIIOHEHT, CMEILUeHHbIH Ha
420 xm/cex. VInbiMM croBaMM, y 9TOH# 3BE31bl HbIHE HMEET MECTO Henpe-
PBIBHOE HCTEUCHUHE BEIECTBA, NOZ06HOE TOMY, KOTOPOE YCTAHOBAEGHO Y
P Ae6ega. Kak ussectno, B pesyabraTe Takoro ucreuexus BOKPYT 3BE3Jbl
AOMAKHA BO3HMKHYTb NPOTsAxeHHasa o6onouka. Kpome Toro, okasbipaercs,
uro armocepnt Lk H, 190 u FU Opuona 6orater autuem, uro siasiercs
XapakTEPHbIM AAf MOAOAbIX 3Be3s. Hakowey, Bce Tpu ynoMsHyThix 3Be3zb
HaxOZATCA B 3BE3ZHBIX aCCOLUALMSIX.

Ecan npugepmusatocs  o6blumbix mpegcTaBAeHUE O 3Be3gHOM M3AY-
YCHHM, TO MepPexoj 3Be3Abl C OJHOTO YPOBHsi 6OAee UAM MEHee CTalHo-
HapHOH CBETHUMOCTH K APYroMy, BO MHOTO pa3 6OAEe BBICOKOMY, ZOAKEH
6bITb OObACHEH UBMEHEHMEM CyMMapHOH MOIUHOCTH HCTOYHHKOB 3HEpPruu
B 38esge. OgHako TpyaHO npejcTaBuTh cebe, YTO 3a HECKOADKO MecCsIEeB

4—280
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BHYTpPEHHEE CTPOEHHE 3BEe34bl MOIAO O6bl HACTOADKO H3MEHHTbHCS, YTOGBI
CyMMapHas MOIIHOCTb HCTOYHHKOB Bospocia 6br 6onee, uem B 100 pas.
[TosTomy caegyer HafiTu gpyroe obmbscHeHue.

CymHOCTbh MPeAAaraeMoro HaMu o6 bACHEHHUS 3aKAIOYAETCA B TOM, YTO B
NpocTpaHCTBe Haj (POTOCHEePOil HEKOTOPBIX UAU BCEX 3B€34 THUIA T Teabua,
rae-uu6yab B 06AaCTH KOPOHbI UAU Jae BbIIE, MMEIOTCA UHTEHCUBHBIE M
NOCTOAHHO AefCTBYIOUIME UCTOYHUKN dHepruu. HacTp aTofl sHepruu Bblge-
AsieTCA B BUJE HETEMAOBOIO HEMPEPbIBHOTO H3AYUEHUSA B TOAYOBIX, (PUOAETO-
BbIX ¥ YAbTPAaQUOAETOBBIX Aydax. Y HEKOTOPbIX 3Be34 THIA T Teabpya
3TO M3AyUEHHE HACTOADKO CHADHO, UTO HETOCPEACTBEHHO HabAlogaercd B
BUAE ,YAbTPa(QUOAETOBOrO IKCUECCA” B CIEKTPE COOTBETCTBYIOIUIEH 3B€34bL
(zanpumep, XX Opuona, NS Opuona, NX Egunopora). Makcumym sroro
HETEMAOBOrO H3AYUEHUs HAXOZUTCH, OZHAKO, B OOAee JZaAEKOM YAbTpa-
puoreTe U He HabAOZaeTcs C IMOBEPXHOCTH 3eman. Bo mHOTHX CcAyuaAx
npocTupamluiics 40 Habaozaemoro ¢ 3eMAH GAHSKOrO yAbTPapHOAETA
,XBOCT® 9TOro 9KClecca MOXKET ObITb HACTOAbKO CAab, 4TO He3aMeTeH
'Ha (JOHE TENAOBOTO W3AYUEHHA CcaMOi 3Be3Zbl B TeX XK€ JZAMHAX BOAH.
Tem He MeHee, HAAMYME BDKCIECCa B JAAEKOM YAbTPa(PHOAETE MOKHO AO-
BOABHO yBEPEHHO YCTAaHABAHBATb, MHCXOAsl M3 HAAMYMA B CNEKTPax STHX
3BEe3] SMUCCHOHHbIX AMHHH. Mpl He ocTaHaBAMBaeMCs 34€Cb Ha BOMpOCE O
TOM, Kakas 4acTb SHEPruH, OTJAaBaeMOH HETENAOBbIMM HCTOYHUKAMH, MNpe-
BpauaeTcss B ®AEKTPOMATHUTHOE M3AYYEHME M KaKasf 4YacTb BBIACAACTCA B
BU4e KUHETUYECKOH SHEPrMM KOPIYCKYA, BbIOpacblBaeMbiX B OKpyHKarollee
npoctpanctBo. (OZHAKO, €CAU MPHHATb, 9YTO BbIAEASEMass SHEPTHA eCTh
pE3yAbTAT HEM3BECTHBIX HaM INEPBHYHBIX NMPOUECCOB TUNA AAEPHOTrO pa-
crmaza, TO KOI(P(PUIMEHT KOHBEPCHM OTOH IHEPruu B Habawgaemvle ¢
nosepxrocmu 3emiu pomorpaguueckue Ayuu B TEX CAyHAAX, KOTZA
0CBOGOX J€HHE SHEPrHUM MPOUCXOAMT B PaspeKEHHOM OKOAO3BE3AHOM IIPO-
CTpPaHCTBE, AOAXEeH ObITb OYEHb MaA. BeposaTHo, OH MeHbIIE, 4E€M 0.01.
Besi ocTaAbHas 9Heprus NPEANOAAraeMoro mnpoiecca pacnaja JO0AXHa
BBIZEASTHCH AMOO B BUAE KHUHETHUYECKOH SHEPrUM HCIYCKAEMBIX HPH STOM
¥ YXOAAILMX B MHPOBOE NPOCTPAHCTBO HYACTHUIL, Aunbo xe B Buie 6oaee
KOPOTKOBOAHOBOTO ~ 9AEKTPOMAarHUTHOTO ~H3AYUYEHH:A, HE MPONycKaemoro
Hameli aTMocdepon.

C apyroii cTOpoHbBI, KOrga BOKPYT no4o06HOH 3BE3Abl MO KAKUM-AH60
npuurHam (HampUMep, BCAEACTBHE HayaBUIEroCcs npoygecca ucreuenus) o6-
pasoBana O060AOUKA, HEMPO3pauyHas HE TOAbKO AAS KOPOTKOBOAHOBOTO
WBAYYEHUS, HO W AAf YACTHI BDBICOKMX OHEPrUH, TO BCH IHEpIUS, BblAE
AsieMas MCTOUHMKAMH, OKQ3ABWUMUCS BHYympu oboiouxu, 6Oyaer wucmy-
CcKaTbcsi B BUAE TEMAOBOrO M3AYUYEHUS TOCAEAHEH, W IpU TEMIepaTypax
o6oroukn nopsiaka 10000° xosPuUUHEHT KOHBEpCHU B (PpoTOrpaduueckue

Ayuu Gyzer 6AM30K K ejWHMLE.
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HMubimn caoBamu, o6pa3oBaHue OGOAOUYKM JOAKHO B 3THUX YCAOBUAX
IIOBECTH K YCHUACHHUIO MNPEBPAIUEHHS B (OTOrpapuUecKUe AyUM 3HEPIUH,
BBIJEASIEMO IIpejnoAaraeMbiMd MCTOYHMKAMH, GOree ueM B CTO pas.

Takum o6pasom, ™Mbl npeamoraraem, 4To 4ero He B YBEAUYECHUU
MOIUHOCTH HUCTOYHHKOB IHEPIUH, & 8 YBeiuueHuu, 6AQL0Zapst NMOSIBACHUIO
o6orouku, Ko3ppuyueHma KkomBepcuu 8 gpomorpagpuueckue AYUU DHep-
iuu, BBIAEASEMOH NPEANOAATaEeMbIMH HCTOYHHUKAMH.

YAbTpaguoreToBbli  aKcHece, HabGAWZaemblit Yy HEKOTOPbIX 3Be3/
tunma T Teabua, umeer npumepno Ttakoe xe pacrnpejeAreHrne 3HepTruw,
4TO U u3Ay4yeHue Benbimek 3Bes34 Tuna UV Kura. [Tostomy psig uccae-
AoBaTeAel BbICKa3biBaA NPEANOAOXKEHHE, 9TO B OGOMX CAyYasiX Mbl UMEeM
A€AO, TO-CYWIECTBY, C OJHHM M TE€M K€ (PUBHYECKUM IPOLECCOM, HO TOADKO
Y BCHBIXMBAKOIUKMX 3B€34 OH HOCHT CTPOro AUCKPETHDbIH XapakTep.

Tem 6Goaee unTepecmo, uyro =B CAy4Yae BCNOBIXMBAIOIIUX 3BE€34 Mbl
MMEEeM JeA0 C TAKMMHU K€ Pa3sAHYUsIMHM B KO3((PUIHUEHTE KOHBEPCHM, KaKue
Mbl BBIHYXAEHDI GbIAM ZONMYCTUTb ¥ PyOPOB 40 U fIOCAE NPOLEcca MOAbema
6aecka. B Tperpem pasgere paccmarpusaioTcs IPUYHHBI  3THX pas-
AMYHH.

2. llonsamue o kKaiopumempuueckux 38e3gHblx geiuuuHax. Vispe-
CTHO, YTO NMpU OO6CYXAEHUU BONPOCOB, Kacamuwuxcsa CBETHUMOCTU 3Be34,
OKa3aAO0Cb OYE€Hb TIOAE€3HbIM BBECTH MOHATHE O BUJAMMBIX MU aBCOAKTHBIX
OOAOMETPHYECKUX BEAMUUMHAX H 60AOMETPUYECKUX MONPAaBKaX K BU3YyaAb-
HbIM HAM QoTOorpauyecKkum BeAUUYMHaM. B oTHomeHuu tea, KOTOpbIE HC-
IMyCKaT B OKpyXKaollee IMNPOCTPAaHCTBO 3HAYUTEAbHOE II0 KOAUYECTBY
YHOCUMOH KMHETUYECKOH DHEPruu KOPNYCKYAAPHOE U3AYUYEHUE, XKEAATEABHO
Hapsidy ¢ 6GOAOMETPHYECKUMHM BEAHYHHAMH, XapaKkTEePUIYIOIUMU TOAHYIO
MOIIHOCTD SAEKTPOMATHUTHOI'O U3AYYEHHs], BBECTU CUCTEMY 3BE€3JAHDBIX BeEAU-
UUH, XapaKTCPUIYIOIIMX BCIO HCIYCKAEMYI0 3a €eJUHULY BpeMeHU 9HEp-
TUIO, BKAOYAA KaK IMOAHYIO SHEPrUI0 IAEKTPOMArHMTHOIO W3AYYEHUHA, TaK
1 KMHETHYECKYIO SHEPTUI0 BCEX UCHYCKAEMbIX KOPIYCKYA. STy CUCTEMY
geaecoobpa3Ho Ha3BaThb KQAOpuMempuueckolt CHCTEMOH 3BE3AHDBIX BEAHU-
und. EctecTBennbim ONPEAEACHHEM TAaKHUX 3BE3JZHDIX BEAUYMH MOXKET CAy-
KUTb (PopmMyAa

r+ L
my, =m,, —25lg—"—-, (1)
rae L ecTp CBETHMOCTb B 9AEKTPOMATHHTHBIX BOAHAX, a Li— MOAHAH Ki-

HETAUYECKasA 3HEepPrusid, YHOCHMas B €ANHUILY BPEMEHH HCIIyCKaeMbIMH Yyac-

tugamu. CooTBeTcTBEHHO MOXKHO ZaTh ONPEAECACHHE KaAOPUMETPHUUYECKUX
TONpPaBOK.
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Caeraem nonmiTky onpesgeAutnb »KAAOPUMETPHUYECKYIO NMOIPaBKy "

o = m, — m;)g (2)
AAst (pyopa 40 mogbema ero ApkocTH. B gaibueiimiem Bce 3Beszmbie Be-
AHYMHBL, OTHOCAIUWECS K CTajuM, NpeAlIecTBYouIe nogvemy 6Gaecka, 6y-
AeMm 0603HayaThb OAHMM IITPUXOM, a OTHOCSAIUMECA K CTaJUU IIOCAE IOAb-
ema 6Aecka M YCHOKOEHUs] 3Be3Abl — ABYyMA wmTpuxamu. B Takom CAyuae
CYLUHOCTb HalleHd TUNOTE3bl MOXHO BbIPA3UTb YpPaBHEHHUEM

mkal = mbol' (3)

CpasuuBas (3) u (2), momem Hamucathb

o' = (mg, — m;g) +(m,, — mi)g). (4)
[lepsbiii uren nmpasoit wactu (4) npeacrasasieT coboii b6oromempu-
UeCkyr NOnpasky k gomorpagpuueckoit seiuuure (a He K BU3YaAbHOH,
Kak OOBbIYHO onpegersercsi 6OAOMETPUUECKAs IIONPABKA) 1TOCAe BCITbIULKIL
[TockoAbky mpegnoaaraercs, uTo mocae moapema Grecka Pyop AaeT HOp-
MaAbHOE TENAOBOE U3AYYEHHE, 5Ta IONPaBKa MOXKET ObITh BBIYMCAEHA IO
appextusHoil Temneparype. Jas T = 10000 ona pasma — 0.4. Beposrso,
Takas mnonpaska xopomo cootBercTByer kak FU Opuona, tak um Lk
H. 190. Yro kacaercs BToporo uaesa gopmyast (4), To om IpeACTaBAAET
co6oii HenocpescTBeHHO HabAlOJaeMylo BEAUYHHY nogbema 6Gaecka, KOTO-
pasg B oboux cayuasx paBHa 5. Takum obpasom, umeem

6 = — 5.4,

Oanaxo monyuennas Takum 06PasoM KaAOPUMETPHUECKAS nonpasKa
ArsL pyopa, koTOpomy emwe ‘mpeAcTOMT nozbeM 6iecka (mpedyop), He
UMEeT MPOCTOro (U3UYECKOTO CMbICAA, Tak KaK 9YAEKTPOMATHUTHOE K3-
Ayd4enue mpedyopa COCTOMT M3 JBYX uacTefl: TEMAOBOrO W3AyYeHHs
(t) 3Be3abl u HeTemroBOro usAyuenus (nt), MCXOZAILETO OT HCTOYHUKA
(MAM HCTOYHMKOB), pacmoAroKeHHOro wmaa (QorTocdepoit. Ouernano, uTo
KO3((QUUMEHT KOHBEPCHM OCBOGOXKJAEMOH ITHUMH MCTOYHUKAMH SHEPTHUH
B HU3Ay4YeHue (POTOrpapuyeckodl 4YacTU CIEKTpa ONpeseAseTcs npexJae
Bcero BTOpoit wacTpio. Ilosromy mbr goAzHbI HcKaTh KaropumeTpuueckyio
NONPaBKY B3ATOT0 B OTAEABHOCTH HETEIAOBOrO H3AyYeHHs mpefyopa.
O6o3nauum a1y nompasky uepes 3. Hwmeem

N ,nt ,I‘lt. (5)

0= my,,— mpg

MCHOJ\bSyeM TakKXe€ PaBEHCTBO

nt 04 m _04 m"

—0.4 m
al 10 bol’

10 Mk — 9
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1
rae mg, O3HavyaerT GOAOMeTpH‘{eCKYIO BEAWMUYUHY TEHNAOBOro M3AY4YEHUA IIPE-

(pyopa. DTO PaBEHCTBO O3HayaeT, 4TO KAAOPHMETPHYECKas CBETUMOCTD
npepyopa B IEAOM SBASETCS CYMMOH MOIIHOCTHM TEMAOBOTO M3AYYEHUS
3Be34bl U KaAOPUMETPUYECKOH CBETMMOCTH HETENAOBBIX HCTOYHHUKOB (mpo-
M3BOAAIIMX KAaK KOPHYCKYASPHOE, TaK M DAEKTPOMAarHUTHOE HU3AYYEHHUs).
YuyurbiBas takxe pasenctsa (3) u (5), Aerko MOAYYHTB, 4TO

a ,at ,nt - . g ,nt
0 =my,, — mpg = (mbol - mpg) 1 (mpg - mpg) —
, P (6)
—0.4 (mb LTy l)
—2.51g{1— 10 ot~ Thol |,

[To-cyuiecTBy, OAHAKO, IOCAE€AHUHA YAEH OueHb MaA (MOPAZKAa HECKOADKHX
COTBIX), U IMOITOMY MOXKEM IMOAb30BaTbcA (POPMYAOH

nt nt nt

my,— mpg = (mbol T mpg) 7%— ( mpg o mpg)' (7)

K coxarenuio, U3 CIekTpaibHbIX Habawogenuin npepyopa Lk H. 190,
NpoU3BeJEeHHbIX XepOUromM, HeAb3s ONPeJeAUTb BEAMUHHY HETENAOBOTO
caaraemoro B Qortorpaduueckux Aydax. [lockoabky, ogHako, ?TO caarae-
Moe He ObIAO OCOHEHHO OTMEYeHO, TO MOXKHO AyMaTb, YTO OHO COCTaB-

AsiAo He 6Goree 159, B (QoTorpaguueckux Ayuax. IJTO O3BHayaeT, dYTO

nt
mpg > 18.0. C APYroun CTOPOHDI, 60oAbnIasg HMHTEHCHUBHOCTb 3SMUCCHUOHHBIX

AuHH# cepuu DaibMepa y mpeyopa TOBOPUT B NMOAB3Y JOBOAbHO 6OAb-
mWoro sKcuecca B JaArekoM yAbTpaduoaere. KMexogs mns aroro, moxuo
oAaraTb, 4TO B OGAMKHEM yAbTPa(UOAETe IKCHecC He MOT ObITb HaAMHOIO

Jut
menbme ykasarabix 15 °/;. [ToaTomy mMoxmo rpy6o npunarp m , ~18.0. Ta-

xum obpasom, us (7) ars Lk H. 190 caeayer

nt
6=m,,, —ml=-74.

pg
Orcioga MOXHO cgeAaTb 3aKAOYEHHE O CTeNeHH 3(PQPEeKTUBHOCTH
npeobpasoBaHUs BblgzeAsseMOR Haj (QoTocepamMH NpeyopoB HETENAOBOH
JHEPruu B (QPOoTOorpapuueckue Aydd.
Kak aerko yBugeTrb u3 Tabauy OOAOMETPHUYECKUX MONPABOK M IOKa-
s3aTeAeil 1BeTa NIAAHKOBCKOIO W3AyueHUs, Hauboabuiee 3HaYeHUE Pa3HOCTEH

m,,, — m, aocruraerca npu T = 8000° u pasuo —-0.2 [3]. Ilosromy mo-

rg
Ay4YeHHOE HaM{ 3Hauy€HHEe O3HauyaeT, 4YTO Yy npedyopa KOIPPUUUEHT KOH-
Bepcur OcBOOOXJZaeMOH SHEPruu B iq)OTorpaqauqecxue AYy4YM 1O MeHblIeH
mepe B 700 pas wmeHbiie, ueM INPH HOPMAAbHOM TENAOBOM H3AYYEHUH

3Be3a Tumna I, rge oH MakcuMaAeH. Bce 3TO o03Hayaer, 4TO INOAbBEM sAp-
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KOCTU (Pyopa CBA3AH ¢ YBEAHYCHUCM YKa3aHHOro KO3(PPUUUEHTA KOHBEP-
CUM TO KpaiiHell Mepe B HECKOABKO COT pas. B zanbmelimem Takas xe
pasHOCTb & 6yJeT, npaBja, OYeHb rpy6o, onpejereHa HaMH AAsI SHEPrHH,
ocsobomgarouiencs Opu  O6pICTPDIX BCIbIIIKAX Yy MOAOADBIX 3Be€3J; BXOAf-
WMX B 3BE3JHble arperarThl.

3. Megrennvie u 6vicmpoie scnviuxu y BCITBIXUBQIOWUX 38e3 /.
B nacrosmem paszere Mbl XOTUM HECKOABKO MOApOGHEE, YeM 5TO 6bIAO
caerano B 1954 rogy [8], ocramoBuThbes Ha Bembimkax, POUCKOZSAILUX Y
HEKOTOPbIX no34uux kapAaukos tvuna UV Kura B oxpectnoctn Coanma u y
6oree wMpOKUX TPymn kapaukoB B accoumamusx (Opuon, NGC 2264,
NGC 7023) u B morozbix cronrenusx ([Taestzbi).

CyTb BbIABHHYTOrO HaMu TOrga IpefCTaBAEHHS 3aKAIOYAAACH B TOM,
MTO KaxAas BCHDIIKA SBASETCA PE3YABTATOM OCBOGOXJAEHHA HEKOTOPOIO
KOAMYECTBA SHEPTUH, KOTOPOE [JO BCHBILIKH OGBIAO CHABHO CKOHLEHTPH-
POBAaHO M 3aKAIOYEHO B HEKOTOPO#  mopuuu ,J03BE3JHOTO BemiecTBa“.
Mbl nHamepenHo wusberaan CTPOMTb TUIOTE3bl O MPHPOAE ITOTO JOBBE3A-
HOTO BEIUECTBA, IIOAYEPKUBAsA AUIIb, YTO ITO HE Pa3sPeXEHHOE BEILeCTBO,
a CKOpE€Ee CBEePXNAOTHOE BEWeCTBO. |akum o6pasoM, peub mra 06 ompe-
AEACHHBIX Maccax 3TOr0 BelecTBa, CHOCOGHBIX OTHOCHTEABHO JOATOE
BPEMs HAXOAUTDCSA B CTAOUABHOM COCTOSHUH, MOTYIUUX GbITh BbIHECEHHBIMU
B NPOCTPAHCTBO, OKpyxKawluee 3Be34y (MOxeT GbiTb, B KOPOHAAbHbBIE CAOU
W Jaxe JaApblle, HA PaCCTOsHUA, NPEBOCKOASIUME HECKOABKO ‘PajHyCOB
3Be34bl), U MOTYIUMX TaM NOABEPTHYTbCS IOYTH MIHOBEHHOMY PACIALY.

To, uto Habrwjaemoe sABAGHHE MPOUCXOZHUT,“KaK MPABUAO, HaJ 1TO-
B8EPXHOCINbIO  38e34bl, BBITEKAET U3 CBOEOOPA3HOrO pacnpeseAeHHs aHep-
MY B HENPEPbIBHOM CHeKTpe BenblKd (60ABUIOR YAbTPagUOAETOBbIH
akcuecc). 34ech HET 3HAUATEABHBIX KOAMYECTB IOTAOLLAIOUIEr0 BELIECTBa,
a TeM CaMbIM U YCAOBMH AAS TePMaAM3alUH CIEKTPa U3AYYEHHsA. 10, 4TO
34€Cb Mbl UMEEM J€AO CO B3PbIBOM, a4 HE CIIOKOHHBIM PacCIIMPEHHEM BbI-
OpouEeHHOfl U3 3Be3Abl MacChl IOPSYEro rasa, YTO NPEZHOAAraAOCh paaom
aBTOPOB, NOATBEPXKAAECTCA (POTOINEKTPUUECKUMH HAOGAIOAEHUSMU C GOAb-
IUMM BPEMEHHBIM pa3pelIeHHeM, COTAACHO KOTOPbIM BpeMs BO3PacCTaHUs
6recka yacTo usmepsercs, GyKBaAbHO, CEKYHAaMH.

~Hamu 6bir0 ykasaso, uto Hapaay co cayuasmu, Korga ocBOGOX-
JA€HUe DHEePruM NPOUCXOAUT Hag (POTOCHEPUYECKUMH CAOAMH, MOMXKHO Mpea-
CcTaBUTb cebe cAydan OcCBOGOXAEHUs SHEPrud Mog (GOTOCHEPUISCKUMH
croamMU. IJTH IOCAEAHHE CAyYaH MOKHO B CBOIO Ouepesb PasieAUTb Ha
ABE TPYIIbI:

1) OcBoGoxaeHne sHepruM HMEeT MecTO TAYGOKO BO BHYTPEHHHX
CAOAIX 3B€3J4bl, OTKyJa dHeprusi 106Upaercsi A0 MOBEPXHOCTH 3a MHOTHUE
rogpt uAu mecsaubl. B Takom cayyae cam mpouecc BbIAZEAEHUA DHEPIrUH
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6yAeT MPOJOAXKATHCA TOADKO HEMHOTMM 6oree KOPOTKHE CPOKH, T. €.
saTAHeTCA, [0 Kpaline#t Mepe, Ha MeCSLbl UAU HEACAU. D10 3HAUYUT, UTO
mbl He Oyaem HabAIOZATb HHUKAKAX OTJAEAbHDBIX BCHDINIEK, a AWIIb o6mvit
yCcpeAHEHHbI HMX PE3YAbTaT, cBOASINMACA K HEKOTOPOMY YBEAHYEHHIO
APKOCTU 3BE3Jbl.

2) OcBoxaerue SHEPTUH HMEET MECTO HENOCPEACTBEHHO noz (Qoro-
cpepUIecKUMH CAOSMH, Ha TakoH raybune, OTKy4a 9dHeprus Jobupaercs
(myTem Au(Py3UM U3AYUEHUA UAU MOHM3ALMOHHOH BOAHBI) JO TMOBEPXHOCTH
B TeueHWe HECKOABKMX dYacoB. lorga u cam HabAOZaeMbli TpoLecc
BCUDBILKA JOAXKEH TPOAOAKATHCA HECKOADKO 4YacoB. [Tpu atom mpouecc
OB blIEHHUs] GAecKa 3Be3Zbl AOAKEH NPOTEKAaTb Tropasjo MEJACHHEE, HEM
B Tex CAyd4asx, Korga ocBOoGOmJZEeHHAs OHEPrUs NPOXOAUT Haz noBepx-
HOCTbIO 3BE34bl, a UBET JOTOAHHTEADHOTO U3AYYCHUs AOAKEH 3aBUCETH OT
AMOAUTYABl ApKOCTA. Uem Menbme 3Ta aMIAMTyAa, TEM HHUAE JOAXKHA
6biTb LBETOBas TeMIepaTypa AONOAHMTEAbHOTO HUBAYHEHUA.

[Tpopeccop Apo cpoumu INepPBbIMHU HaBAIOAEHUSAMU  ,,MEAASHHDIX
BCIbIIIEK, PE3KO OTAMHAIOIIUXCS MO CBOEH TpuUpoje OT ,OBICTPBIX BCIbI-
nrek®, LEeAMKOM TOATBEPAMA CYIECTBOBAHHE ABYX KAACCOB BCIBIMIEK Y
senpixupatomux 3sess B Opuone, a HejapHee OTKPBITHE CO CTOPOHBI
[Mapcaman [7] MesAeHHOH BCIBIIKH B [lAesizax mokasaro, 4YTO MeJAEHHBbIE
BCIDIIKY BCTPEYAlOTCs U y YAEHOB 6onee crapblx arperaTos, HeM acco-
puanus Opuona.

Tenepp Mbl xO0THM O6PaTUTb BHUMAaHHE HA HEKOTOPBIE KOAMUECTBEH-
Hble ZaHHble, BbITeKaoliue U3 HabGAlOJeHHH, KOTOpble OKas3aAucCb B XOPO~
IeM COOTBETCTBHHM ¢ Hamuleii rumoTeso# O MpupoJe MEAAEHHDIX U 6bICTPBIX
BCIHbIIIEK.

Adero B TOM, UTO €CAM BCHBIIIKY HPEACTABASIOT coboit pesyAbTaT
pacnaja CBEPXIAOTHOTO BellecTBa, T. €. KaKOro-To TeAa si4epHO#l MAOT-
HOCTH HAa COBOKYIHOCTb YacTHI, TO B INyCTOTE KOHBEPCHUA SHEPrUW pac
Maza B ONTHYECKOE H3AyYeHHe HabAojaeMblXx HaMu 4acToOT 6yaeT O4YeHb
Manra. DoApmiasi yacTb SHEpPruy pacnajza NpeBpaTUTCH An60 B KUHETHUE-
CKYI0 3Hepruo 06pa30BaBUIMXCS YaCTUL (kak TO HMeeT MecTo, Hanpumep,
npu P-pacrnage), AM60 xe B IAEKTPOMATGMTHOE H3AyUCHUE THIA Y-KBaH-
TOB, PEHTTEHOBCKMX KBAHTOB MAM JaA€KOTO yAbTpa(HoAeTa.

CoBepuIeHHO APyroe NoAoXkeHHe 6yzeT MMeTb MecTo, Korga pacrnaz
[POMCXOAUT T0J (POTOCHEPUUECKMMHU CAOSAMH. B sToM cAyuae BCst 3Heplust
pacnaja, Kpome pasBe SHEPTMA HEeWTPUHO, 6yaeT NpeBpalieHa B TEMAO-
BYIO DHEPIMI0 M3AYUEHUS 3Be3JbI. UHbIMU CAOBaMM, B ONTHYECKUX Ayuax
SHeprus BCIBINKU AOAZKHA B 9TUX CAydasxX ObITb BO MHOTO pas 60AbIIE,
wyem npu 6picTpbix  Benblmkax. (OTHoweHne 9TO TPYAHO ONPEACAUTD, HE
fIpe4cTaBAss 60oAee KOHKPETHOTO MEXaHM3Ma MPOUECCa BCIDIIKY. Ouanoii
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U3 BOSMOXKHDIX KOHKPETH3aUWH SABASETCS MEXaHU3M, NPEAAOKEHHbLH I'yp-
Sa4AHOM, KOT'Za Ha BDIAEAEHHDbIX NIPM pacraje SAEKTPOHAX (MAH HO3UTPO-
HaX) NPOUCXOZAUT AHTHKOMITOHOBCKOE paccesHie KBaHTOB TENAOBOTO K3-
AyueHus1 3Besabl. [Ilpu Takom wmexanusme KO3 (PUUUEHT KOHBEPCHUH AOA-
meH 6piTb menbute 0.01. Torga smeprus B onTuueckux Ayyax Npu meJa-
ACHHOH BenbllIKe JAOAZHA 6GOAee uyeM B cTO Pas NpPeBOCXOJUTb IHEPIUIO
B ONTHYECKUX Ay4aX, BbIAEAAEMYIO NMPHU ObICTPBIX BCIbINIKAX.

Ha6awsenus mokasemsawor, uwro 1) MearenHble Benbimky HabAOga-
fOTCA BO MHOro pas pexe, 4eM ObIcTpble BCIbIKH; 2) NPH  MeAEHHbIX
BCHPILIKAX  BCTPEYAIOTCS  aMIAMTYAbl HE MEHbIUME, 4YeM IpH 6bICTpPBIX
Benbimkax. Ecan B gorTorpaguueckux AydYax HaubOAbIIME aMIAMTYZbL
OBICTPBIX BCHBILIEK B acCOLMALUH 'Opuona  gocrturaror 5 BEAHYHH, TO
oaHa u3 Habarogenuoix Apo B Opuone (y 3sesgpr B30 177) meanennbix
BCIDBIIEK UMEAa B TeX Xe Ayuax amnautyay 8.4; 3) user U3AYYEHU ST Meg-
ACHHDBIX BCTblIek 6oaee KPACHBIA, 4eM y GBICTPBIX BCMbILIEK.

[leproe us masBammbix 3zech 06cTOATEALCTR CBfA3aHO, NMO-BUAUMOMY,
C TE€M, 4YTO JAAs HaOAIOJEHUs MeZAEHHOH BCIBILIKH CO CKOAbKO-HUOYADb 3a-
METHOH aMIOAMTYZ0H HEO6X0ZUMO, 4TO6BI 0CBO6OX eHHE SHEPIUH HMEAO
MECTO B CAO€ OTHOCUTEABHO HEGOADIION AMHEHHOH TOAWMHDBL (MOXET 6bITD,
HMOpAAKA BCEro COTHH KHAOMETPOB) Mo (oTocdepod (cayuaii 2). das
ObICTPBIX e BCHBILEK OCBO6OXAEHHE SHEPr'MH BO3MOXHO Ha NPOTsXe-
HUH ACCATKOB M COTEH TbICAY KHAOMETPOB Hajg (oTochepoii. Ecau, na-
IIPUMEp, CYUTATb, UTO paclaj A03BE3ZHBIX MACC, BbIGPACHIBAEMbIX Hapyxy,
NPOMCXOAUT GOAEE HAUM MEHee CHOHTAHHO, TO BEPOSTHOCTD pacnaja B Ka-
KOM-AM60 cAoe ZOAXHA 6BITh MPONOPUMOHAAbHA BpeMEeHU npebbiBaHUA B
9TOM CAO€, T. €. ToAwuHe cAiost. [lostomy pegkocTs MezreHHBIX Bembi-
IIEK BIOAHE IOHATHA.

Bropoe us npusesennnix o6croaTeapcrs HENOCPEACTBEHHO yKa3biBaeT
Ha TO, 4TO IIpu MeZAeHMbIX BCITLIWKAX HAOANIAeMAST TOAHAS dHEepIUA
BblZEAUBWLEIOCA ONIMUUECKOL0 USAYUEHUS UHOLAQA B HECKOAbKO JeCSIMKO8
pas rnpesocxogum nOAHYK HEPIUI, KOMOPAs HABAIIaemcs 8 onmuue-
CKUX AYYax npu O6vlcmpblx BCmvluwkax, MOCKOADKY IPH MOILHOCTH HM3AY-
UEHWST TOTO XK€ MOPsAAKA AAUTEABHOCTb MEZACHHOH BCIDBILIKA B JeCATKH
pas 6oabmre. Takum o6pasom, fiaGAfoaaemoe COOTHOLIEHHE IIOAHBIX BHEp-
THH MEAACHHbIX U 6bICTPbIX ONTHYECKMX BCIDbIIEK HAXOAUTCH B HOAHOM
COOTBETCTBMM C Pa3BUTDLIM BbIlle NPEJCTaBACHHEM O Pa3AUYHBIX 3HAaUe-
HUAX KOI(PPUUUEHTA KOHBEPCHU B 3THX ABYX CAydYasX.

Hakoneu, Tperve wus VIOMAHYTBIX O6GCTOSATEABCTB TOXE BIOAHE CO-
OTBETCTBYET HalleMy NPEACTABACHHIO O NMPUPOAE MEAAEHHDBIX BCIIbILIEK.

Hrak, umerowuecs nmoka zammbie o Pa3sAHYMSAX MEXAY MEeZACHHbIMU U
OBICTPBIMM  BCHBIKAMH 110 4TBEPXK AT TUIIOTE3Y, COrAACHO KOTOpOii
BCIIDIIKK CBA3AHDI C BBICOKOIHEPreTHYECKUMH NPOLECCAMU pPaclaja.
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4. O xosagppuyuernme koHBepcuU dHepluu pacrnaja 80 8pemsl 38e3J-
Hoix scnviwer. Vicxogs us Toro, uto npe@yopnl ¥ BCHBIXMBAIOLIUE 3BE3JbI
ABAAIOTCA YAEHAMM OJHMX ¥ Tex Xe 3Be3JHbIX accouualuii, MOXHO ay-
MaTb, 4TO IPOLECChl pacnaja M OCBOOOXJAEHUs OIHEPrud HUMeT B oboux
CAyYasiX OJAHY M Ty Ke (PUSHUECKYI0 NPUPOAY. lorga MOxHO 6blA0 6bl
OXHJAATb, YTO KOI(P(QUUHEHT KOHBEPCUH B NYCTOTE OCBOLOXJaeMoi dHepruu
B (oTOorpauyecKue Ayuyd IOpPH STHUX Npoleccax AOAXKEH ObITb 0JUHAKOBOIO
nopsigka. Beime Mbl BHZEAH, YTO BO BpeMs MEAAEHHBIX BCIBIIIEK Mbl H3-
MepsieM 3BE3JHYI0 BEAMUYMHY, KOTOpas ¢ Y4YeTOM HEKOTOPBIX IONPaBOK
COOTBETCTBYET MOAHO# 3HEPruu B3PbiBa, B TO BpeMsA Kak Npu ObicTpoi
BCIbIIIKE TOAbKO HeOoAbwasi 4acTb ocBoboxkgarwolgelics sHepruu Bbige-
AageTcs B Buge (Qororpaguueckux ayued. OgHako B oTAnuMe OT (yopoB
B JaHHOM CAyuYa€ TPYAHO ONPEJEAUTb '3HaUEHHE KAAOPUMETPUYECKOH MO-
NpaBK4 0, TaK KaK CpaBHUBasd JaHHbIE O KaKOH-AHM60 MEJAEHHOH BCIbILIKE
C AaHHBIMH O KaKo#-An60 ObicTpoil BcHbllIKe, Mbl HHUKOrJa HE MOKEM
6bITb yBEPEHDbI, YTO ABa COOTBETCTBYIOWIUX B3PbiBa ObIAM HAEHTUUYHBIMU
no ceoemy Mmacuitaby. [loaTomy pesyabraThl Takux cpaBHeHu# npu Bcei
Hame# OCTOPOXHOCTH MOTYT JaTh AHIIb KadyeCTBEHHbIe Pe3yAbTaThl.

Oanako npo6AeMy MOXKHO pEmUTb, €cAM Obl B HalleM pacHopsxe-
HUM O6bIA  GoraThii cTaTUcTHYeckuit MaTepuaa. Hanpumep, mbi  moram
6bl B3ATb JAASL CPaBHEHUs TaKyl OBICTPYIO BCHBILKY, 4YTO POBHO
109/, Bcex 6bicTphix Beubimek o6Aagaru 6bl B POTOrpaduueckUx Ayyax
6oabiiell sHeprueil, uem BbibpaHHas BCHbILKA. 1OYHO TaK € Mbl MOTAU
6bl cpeJud MEJAEHHBIX BCHbIIEK BbIOpaTh Takyio, 4To ToAbko 109/, Bcex
MEAAEHHbIX BCHbIIEK OOA2JalOT IHEPTUSAMH, OGOADIIMMH, 4eM DHEPrus JaH-
HOH BCHDBIIKH. | aKWe JBE BCHOBIUKH MOXHO O6bIAO 6bl CUMTATh PE3YAb-
TAaTOM B3pblBa OJHHaKOBOro Maciurtaba, ¢ Toli pasHuuell, 4To 0gHA mpo-
usomra Hag gorochepoit, a apyras-— nog Qorochpepoi.

[lomMmumo oTcyTcTBUS ZOCTATOYHOrO MaTepuara AAsA N0LZ06HBIX TECTOB,
CAegyeT CKa3aTb, YTO PE3YAbTATbl MOT'YT ObITb CHUAbHO HCKaKEHbl BAUSA-
HHEM PasAMuYMil B BEPOSATHOCTH OOHApYXKEHUs] BCHBIUIEK PAa3HOrO THIA.
[ToaTomy npumarock 661 TPpUAYMBbIBATD 6OAEE TOHKHE CTATUCTUYECKUE TECTHI,
KOTOpble TpebyioT, B CBOI ouyepegb, eile 60Abiero koaugecTBa Habaro-
AaTeAbHbIX gauHbix. Mexay TeM, Kak YIOMHHAAOCD, OHHM MOKAa OTAMYAIOTCS
Kpaiigei cxyanocrtbio. [losTomy wMbl BbIHYyXJ4E€HbI npousBecTd Goree rpy-
Oble CpaBHEHHUs, 4eM Jaxe YIOMAHYThIH CTATUCTUYECKHUH TecT.

Mbr MoxkemM KOHCTATHPOBAaTh, YTO NMOJaBAsiollee GOABUIMHCTBO Obl-
CTpbiXx BCmblmek, Habawgenabix B OpuoHe, uUMeeT yYAbTPaPUOAETOBYIO
amoanutyagy AU Menee wecTs 3BE3AHBIX BEAWYHH, XOTS B PEAKUX CAY-
yaAx TaKas aMIAUTyga Obiaa JOCTUTHYTa M Aaxe npessoigena. Megaen-
Has Benbiunka 3Besgol B30 177 27.XI11.1965 [4] aBasercs camoii momuoit
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u3 Bcex Habawgennpix B accouuanun OpuoHa Bemblurex. [Tostomy moxmo
CIMTATD, YTO €CAM Mbl NPUMEM ee SKBUBAACHTHOH GBICTPOH BCHbImKe ¢
amnaurygoit AU = 6.0, 1o me Aonycrum Goabmoit omnbrkn. Ho ammanryga
megaennoit senpunkd B3O 177, o xotopoii uger peun, B yAbTpaduoreTe
6pira AU = 8.4. Taxum 06pasom, pasHOCTD 3BESIHBIX BEAUUHH B MAKCH-
Myme ABYX Takux Benblmek paBea 2.4. Oguako HymHO yuecTp, uTo mpo-
AOAKUTEAPHOCTD INPEOBIBAHUS B MaKCUMyMe IIPH MeZAEHHOH BCIbIILKe
6bira NMOPAAKA TPeX 4acoB, B TO BpeMA KaK IpH ObICTPDBIX BCHBIMIKAX OHa
He mpesocxogur 15 mumyr. Ha camom zeae Bpems npe6biBaHUuA BOAU3H
MaKCUMyMa NpH ObICTPOH BCIbIIKE MHOrO MeHblIe MATHAZLATH MHHYT.
Oaunako MbI He ZOAKHBI 3a6bBIBATH, 4TO HAC MHTEPEeCYEeT IHEPTUs BCIIbILI-
ku. [Toatomy caeayomue gse ommbku, BO3HUKAIOILUE NPHU NPUMEHSEMOM
METOZE (POTOrpaguyecknx HaGAIOACHNH BCbIMIEK NOYTH TOYHO APYr Apyra
KoMmencupyior. Bo-nmepsbix, B HeckoAbkO pas mepeouenusaerca PO AOA KU~
TEADHOCT> 1PeObIBaHUA BOAW3H MAKCHMyMa, a BO-BTOPDBIX, NPUMEDHO BO
CTOADKO K€ pas yMEHDBIIAETCHA OUEHEHHAs APKOCTb 3BE34bl B MaKCHMyMe
uz-3a s(pQexTa ycpesnenus. Kcexozs us ckasamnoro, MmoxHO yTBEpXAaTD,
4TO NPH MEJACHHOH BCNbBINIKE, O XOTOPOH MAET peub, BbigeAuroch B U
npumepso B 200 pas 6oabiie sHEpPruM, uYeM NIpPH SKBHBAAEHTHO 6pICcTpO#H
Benbimke. CuMras, 4To B cAyyae MeZACHHOH BCIBILIKU 6oroMeTpUYeCcKas
€€ BEAMYMHA COOTBETCTBYET KAaAODHMETPUYECKOH BeAMuHHE 6bICTpOii
BCIbIUIKY, MbI MOXKEM HaIlUCATh

N r

b myy —omy, = (my — m;g) + (’"Bg Tmy) =

={my,--m,)+ (U —-U") + (m}, — U’ — (mf, —U").

pg

(8)

3Hauku r u s ofosHavawT 31ech COOTBETCTBYIOIUUE BEAMUMHBI JAA 6bi-
CTPBIX W MEJAEHHDBIX BCHBILEK, OZHAKO HYKHO HMMETb B BHAY, YTO B OT-
Auune oT 1. 2 3Be3ZHbBIE BEAWUUHDBI, BBEJEHHDbIE 34€Ch, XapPaKTEePU3YIOT
HE MOIUHOCTD M3AYYCHHH, a HHTETDaAbl OT Hee, B3ATbIE N0 MPOAOAKUTEAD-
HOCTH CcOOTBETCTBYOWeH seitbimriu. Aubmm ciroBamu, peub uger o cpas-
HCHUM M3Ay4aemblX swepiuit. B rtakom cayuae, cornaacmo npusesenmoii
OLCHKE, BTOPOH uAen npasoil wactu paBen —5.7 Beaumunnsr, Cymma ABYX
MOCACAHMX 4YACHOB  Bbipazenus (8) mupescraBaser coboii  pasmocTsb
gsetoB A (U — m,,) Arf GbICTPOfi ¥ MeJAeHHOH Bcmblurex. Hacrosamero

UBeTa MEJZACHHOH Benblikn Mbl He 3naeM. QaHakO uUMeioTCH yKasaHus,
YTO OHM uUMeioT 6onee kpacubiii user. Cuuras, yTo sTa Pa3HOCTb 3aKAO-
yena mexgy —0.5 u - 1.0, npumem ee pasuoit —0.7. Uro racaercs nep-
BOTO uAeHa npaBoil wacTu (8), TO OH mpescTaBASET 6oromMeTpHYecKyIO
MONMPaBKy MEAACHHOH BCIBINIKM, U GbIAO 6bl PA3YMHDBIM CYUTATb €10 MAAbIM.
IToroxus ee pasmoii —0.3, wmbr NOAYUUM Al KAaAOPUMETPUYECKOHR To-
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nipaBku G6bICTPOH BCNbILIKY 6 = — 6.7. CpaBuenne aTOH UUPPBI CO 3HaUe-
HueM 0 AASI HETEIAOBOTO U3AYUEHUs npedyopa MOKasbiBaeT, ITO KO3 (pHu~-
LMEHT KOHBEpPCHM B (POTOrpapuueckue Ay4Id B oboux cayuyasix umMeeT OJUH
U TOT Xe NOpPAJOK BEAUYHUHDI.

5. O npogorxmumervHocmu nocm@yopHOU CMazuu. HUrak, umero-
pecs AaHHble O (yopax MO3BOAAIOT AYMATb, HTO npouecc nogbema HUX
6Aecka CBA3aH CO CAEAYIOLUUM MEPEex0a0M,

3pesabl THNA fBrenune Pyopa 3pesapl Tuna A
T Tenrpua noabem GArecka C XapaKTePHUCTUKOH
¢ UV skcueccom ——— (popmupoBaHue — P Aebeas
(npegyop) 060A0UKH) (mocTdyop)

XoTs mocT@yopbl TMPEACTaBAAT, BEPOATHO, JZOBOABHO OAHOPOAHYIO
0 MHOTMM (M3MYeckMM cBoiicTBaM {rpymmy O6DeKTOB, BCE e CAeayeT
OTMETHTDb, 4TO B 4ByX paccmorpesHnbix cayuasx (FU Ori u Lk H, 190)
AGCOMOTHDIE BEAMUMHBI GAM3KM K HYAIO, B TO BpeMst kak y camoii P Ae-
Geast, kKak Uy apyrux obpextos Tuma P Aebeas B O-—accouuayusx,
abCOAIOTHBIEe (oTOrpapuyecKue ;BEAUIUHBI MOPALKA —7.0. Caeayer npwu-
3HATb, YTO Mbl [IOKA HE MOXKEM CKa3aTb, U3 KaKuX OODEKTOB BOSHHKAIOT
cgepxunanmor tana P Aebega, ogHako MX YacToe NMPUCYTCTBUE B O-ac-
couMauMAx 3acTaBAsSET INPEANoAaraTb, 4YTO M 34eCh HayaAbHO# (pasoi
6pira 3Besza Tuma T Teabya ¢ MCTOYHMKAMH JHEPrHM OTPOMHOH MOW-
HOCTH.

3nasg 4acTOTy ABAEHHs (PyOpOB, a TaKXe HMCAO OODEKTOB CO CHek-
TPaAbHOH XapaKTEePUCTUKOH P Ae6éass, Mbl MOTAM OBl CAEAATb OLIEHKY
NPOAOAKUTEABHOCTH IOCTQYOPHOH ;CTajuH, TOYHee, TOH €€ 4JaCTH, B KO-
TOpO# HEempepbIBHOE HCTEYeHHE BelecTBa MPOJOAKAETCH C AOCTaTOYHOH
MHTEHCUBHOCTDIO.

3a mocaegnue naTbgecsat Aer {c¢ 1920 roga) mabarogarocp Bcero Apa
TUOMYHBIX (yopa, KOTOpble mNocAe fcrabuausapun ux OArecka. OCTaAUCH

3Be3JaMu spue 11"0. Koneuno, moram 661 6biThb M CAyYaH, KOrja Ha sB-
AeHHe (yopa He OOPaTHAM BHUMAHUS. ‘OaHak0 HYMHO CUMTATh, YTO €CAU
AAs AaHHOH ofaacTu Heba Korga-Anbo TNPOU3BOZMAOCH CpPaBHEHHME ABYX
MAACTHHOK, Pa3jEAEHHbIX JAAMTEAbHBIM (TPOMEXKYTKOM BpPEMEHH (mopsiaka
ABYX JAECATKOB AeT HAM GoAbie), TO o6HAapykeHMEe BCIBIXHYBIIEro 3a
IPOMEXYTOK BPEMEHH, NPOTEKIUH Mexjy AByMA CHUMKaMH B aTo#t 06-

AacTu Heba, (pyopa, CTaBIIETO spUe 1170, zoamHO O6bITb MPOU3BEAEHO C
BEPOSTHOCTbIO, OAM3BKOH K eauHHLE. XoTs nogo6uble CpaBHEHUS NPOU3BO-
ASTCsI Ha 0oBCepBaTOPHUAX HACTOADKO 4acCTO, YTO HMH, HECOMHEHHO, 6bira
yXe oxBaueHa 6OAbLIasi YaCTb CEBEPHOTO MNOAymIapus, BCe Xe 06bIYHO
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MPOMEXYTKM BPEMEHH MeXAY JABYMS CHUMKAMH HE OYeHb BEeAHKHM. Fcim
Jdaxe NPUMEM, 4TO YCPEAHEHHOe N0 BCeMy He6y 3HaueHHE MAaKCHMaAbHOLO
NPOMEXYTKA BPeMeHU Af, ZAs KOTOPOro MPOM3BOAUAOCH CPaBHEHHe, PaBHO
20 rozam (cuuTas npu aTOM ycpeanenun At = (0, ecAM Takue CpaBHEHHS
BOBCE HE NPOM3BOAMAMCD), TO MOAYYHTCSH, 9TO MBI MOTAM 6bl OGHAPYKHTD
B Ayumiem cayyae auwb 409, ¢pyopupoBaBmux 3a mnocaesrue 50 AeT u

cramux spue 1170 3Besg. Torga noanoe uucro ssesg, (pyopupoBas-
KX 32 TMOACTOAETHE B CEBEPHOM IMOAYIIAPHM, OKakeTcs INopsgKa 3
MHPIMM CAOBaMH, 3a JeCATHAETHE Qyopupyer ogHa 3Besga. C apyroii
CTOPOHbI, €CAM 1 ecTb cpeaHAs NPOAOAXKHUTEABHOCTb TOM NOCTPyOpHOii
}aspl, korga xapakrtepuctuxka P Aebess B cnekTpe ewe moxer 6bITh
OOHapykeHa, a BMECTe C TeM OAECK CYHIECTBEHHO HE yMEHDBIIUACH, TO
AAst noaHoro uucaa Np 3Besz sapue 11.0 ¢ P-xapakrepuctuxoii mbl 40AxHBL
UMETDb

Np=0.1-T.

K comanrenuio, umeromnecss sannble megocTaTounbl Aas onenxn wicra Np.
Oauaxo cpean spesg xatarora HD ceseproro me6a mssecTHo He Gorce
O4HOTO ZecATka 3Be34 ¢ P-xapaxrepucruxoii [5]. Xep6ur [6] noapo6uo
HCCAEZ0BAA CIEKTPBI 3B€3J, CBA3aHHbIX C KOMETapHBIMH TYMaHHOCTMH,
HO ¥ TaM eMy yjanocb OOHApyXkHUTb TOAbKO 4 3Be3anl ¢ P-xapaktepu-

CTHKOH, ogHa u3 koTopbix, ognako, 1370. Tem e menee, MoxHO CYUTaTh,
4TO 6onee NOoZpO6GHOE H3ydYEeHHE CNEKTPOB OCHOBHOH Macchl 3Be3g HD,
B ocof6eHHOCTH B o6AacTM AMHMUH H,, nosBoAur YABOUTb HUAM Jaxke
VTPOUTDb 4YUCAO BBISIBAEHHbIX 06bekToB ¢ P-xapakrepucrukoii. Kpome toro,
HD coaepxur anmp ne6orbmyio wacTb (0kOAO 0gHOH TpeTu) 3pesg sapue

1170. TTosrtomy, ouenb rpy6o, (MOXHO CUMTaTb, 4TO Ha CeBEepHOM Hebe
Np~60. Orcioza cregyeT, 4TO NPOAOAKHUTEADHOCTD MHTepecyowel Hac
NOCT(PYOpHOH cragun ZoaxHa 6bith nopsgka 600 aer. Bnpouem, mbr
AOAKHDI ObITb OCTOPOXHDBI B HAlIMX BbBIBOZAaX, TAK KaK HCTHUHHOH 4YaCTOTbI
MOABAGHUsI (DyOPOB, NPEBPAINAlOLIMXCS B CBEpPXTUraHTbl Tuna P Aebezs,
Adaxe rpybo mbr mHe 3naem. [lpogoaxurerpHocTp XHM3HH 3THX CBepxru-
FaHTOB MOXeT ObITb HAMHOro GOAbIIEH, yeM y NOCTPYOPOB Goree HUBKOM
CBETUMOCTH.

Hecomuenno, ognako, uto @asa cnektpa tuna P Ae6egs y mocrt-
(DyOpOB HHU3KOH CBETUMOCTHM HENPOAOAXHUTEeAbHa. Hamwu pacuernl ObiAn
OYeHb rpyGbIMH, HO BCE XK€ MOXKHO YTBEPAAaTb, YTO MOCT(YOpHas CTa-
4usl B 9TUX CAydYasiX MNpPOJOAXKaeTca He GOAee, YEM CPOK MOPSAAKA OJHOH
Toicsan AeT. Ho Torza mosmukaer Bompoc, uto mpoucxogut mocae sasep-
IIEHNS 3TOH CTaAMH, T. €. UTO NPEACTABASAIOT U3 cebs1 MOCTIOCTHYOPbl, BO3-
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BpaulaeTcs AM 3Be3ja K CBOeMYy IepBOHayaAbHOMY 6aecky, T. €. k 6ae-
cky npedyopa, HAH K€ COXpaHSeT MNOBbIMLIEHHYI0 spkocTb? Ha aror
BONPOC MOKa TPYAHO OTBETUTb. HECOMHEHHO AMWb, YTO CAyuass PE3KOro
nagenuss 6aecka (aHTHUQyOp) 40 cux mop He 6biro oTkpbiTO. [losTomy
OCTalOTCS ABE BO3MOXKHOCTH: COXpaHEHHe JOCTHUTHYTOrO YpPOBHA 6Aecka
MAM TOCTENEeHHass AUKBUZAUUsg ODOAOYKM ¢ mnaseHueM OAecka B TEyeHUE
aecaTureTuit uAm crorerui. Ecaum 6bina 6b1 cnpaBeganBa mepBasi BO3-
MOXHOCTb, TO B TE4YeHHME, CKaxkeM, COTHU MHUAAUOHOB AET JOAXKHO 6bIAO
6bl HAaKONUTbCSA JO JAECATH MUAAHOHOB NOCT(PYOPOB, UMEHIUUX BUAUMbIH
6areck sapue 11 Beamuunbl. OgHaKO TakOro KoAuuecTBa 3Be3a spue 11 Be-
AMuMHbL BooOwe HeT. [loaTomMy mnpuxoguTCsH CAEAATH 3aKAIOUEHHE, UYTO
yepes KOPOTKOE BpeMs OAECK 3Be3Abl AOAXKEH BHOBb NMajarThb.

6. O npupoge ucmouHukQ HemMeni08010 U KOPHYCKYAAPHOIO UIAY-
ueHust npegpyopa. B HacTrosiiuee BpeMs TPyAHO ckasaTb 4TO-AubGO ompe-
JEAeHHOE€ O NPUPOJEe HCTOYHHKA HETEIIAOBOTO U KOPHYCKYASIPHOI'O M3AY-
yeHus npedyopa. Mbl cosHaTeAbHO He KacaAuchb 3TOro BONpPoOca, TaK Kak
3HaHHEe TPUPOAbl KHCTOYHMKA MOXKET ObIThb CYLWIECTBEHHO AMUIIb NpPU Goaee
AeTarbHOM uccaezoBanuu  (yopoB. OTmerum Aumb, uYTO HeEAb3s cpasy
UCKAIOUUTD NPEANOAOKEHHE, YTO TAKUM HCTOYHUKOM SIBASIETCS CBEPXIIAOT-
HbIff CIYTHUK TOH 3Be3zbl (KPACHOTO KAapAMKa), 'KOTOPbIR JaeT TemaoBoe
nsayuenne upedyopa. Heabss, zaaree, uckawouuth TOro, uro o6orouxa
BbIGPACHIBAETCSA CBEPXIAOTHBIM KOMIIOHEHTOM. B aTom cayuae Heobssa-
TEAbHO, 4YTOObI KPACHbIH KapAUK B MIOCTPYOPHOH CTasWM HAXOAUACS BHYTPH
o6onrouku. Ero usayuenme 6yger npocTo HE3aMETHO B NPUCYTCTBUMU HU3-
Ayuenusi oboaouxku. B 9TOM cayuae paccTosiHME MeXAY KOMIIOHEHTAMH
momeT 6biTh BeAuko. Ecan gaxe oHO 6ygeT paBHO ZeCATKaM aCTPOHOMM-
YeCKUX €JUHUI, 3TO He OyzeT NPOTHUBOPEYUTb HAOAIAEHHUAM.

Hao6opor, ecan o6orouxka BbIOpachbiBAeTCSs KPACHBIM KAPAUKOM, TO
CBEPXIAOTHDBIH CIYTHUK JOAXKEH 3aTeM OKa3aThbCsl BHYTPU OOOAOUYKH, a 3TO
O3HayaeT, YTO PaCCTOSHUE MexXJAy KOMIOHEHTaM{d He AOAXKHO NPeBOCXO-
AUTb HECKOABKMX MUAAUOHOB KHAOMETPOB, YTO, BEPOSTHO, MOXET INPUBECTHU
K HEKOTOPbIM TPYAHOCTSIM B OObsSCHEHHU JeTaAel sIBAGHUS.

Bosmoxubl v Apyrue npeAnoAOXeHUs O NpUpoge wucTtouHuka. Ha
JaHHOM 3Tale Mbl BO3JAE€PXHUBAEMCs OT UX MoapobHOro obcyxaeHus.

ABTop BbIpaxaeT TAybokyio 6aarogapuHoctb A-py [. Beaauny 3a
NPUCbIAKY u3BelueHuss o pyope B Aebege, npod. I'. Apo 3a nucbmennoe
cooblieHre, B KOTOPOM OH HE3aBHCHUMO OT aBTOpa INpHIIEeA K NpeJcTaB-
AEHHIO O HOBOM KAacce OODbEeKTOB U NOJYEPKHYA BO3MOXKHYIO CBSA3b CO
3Be3JHbIMH BCIBIIIKAMHU, a Takxe OJ. |lapcamsH 3a JOMOAHHTEAbHOE OCBE-
1eHne BOMPOCOB, OTHOCAIUMXCS K MeAAEHHbIM Beublukam. ABTop o6s3aH
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nokoinomy K. ['puropsmy sa ycrhoe coobuenne o npounssesennbix um
ougenkax 6aecka gyopa B Aebease B mione 1971 roza.

Bioparancran acrpopusnueckan
obGeepraropun

FUORS

V. A. AMBARTSUMIAN

The FU Orionis stars (fuors) have the peculiarity that during
comparatively a short time they strongly increase their luminosity in
the observable part of the spectrum. An explanation of this phenomenon
is given, which is based on the assumption that before the increase of
brightness directly around the star some energy sources exist which
mostly radiate the high energy particles. During the increase of
brightness a shell of large radius is formed which envelops the sources
as well. Therefore, after the formation of the shell the whole energy
liberated by sources is transformed into termal radiation.

A definite parallel exists between the differences of radiation of
prefuor and that of postfuor on the one hand and the radiation of rapid
and slow flares in flare stars on the other. If the picture we have
built is valid the total energy of radiation in the photographic region
of a slow flare, which occurs under the photosphere of the flare star,
must be about one hundred times larger than the photographic radiation
of the corresponding rapid flare (having the same energy of explosion).
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