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1. Baeoe11ue 

CornacHo KOCMoroHHl.fecKoii KOHuenuHH AM6apuyMBHa 

npOHCXO:lK)l.eHHe H clJopMHpOBaHHe o6'beKT08 Ha6mo)l.aeMOH 

BceneHHoii o6ycnoBneHo pacnaJJ.OM H )l.e3HHTerpauHeii aK

THBHoro cBepxnnoTHoro npoToranaKTH'IeCKoro BemecTBa 

Heo6hi'IHOH $H3Hl.fecKoii npHpOJl.bl I l, 2/. 

KouuenuHB AM6apuyMBHa BBnBeTCB anLTepuaTHBOH K 

TO 'IKe 3 peHHB KanT a - Jlannaca - )l.:lKHHCa H HX nocneJJ.OBa

Teneii, cornacuo KOTopoii C'IHTaeTCB, 'ITO 3Be3JJ.bl H ranaK

THKH npOH30llinH 3a C'leT KOH)l.eHCaiJ,HH rHllOTeTH'IeCKOH JJ.H$

tliY3HOH )l.OranaKTH'IeCKOH cpe)l.hl. 

BbiJJ.atomHecB JJ.OCTH:lKeHHB coBpeMenuoii acTpo$H3HKH -

o6uapy:lKeHHe B3pbiBOB, Bbi6pOCOB H )l,eneHHH B)l.ep ranaKTHK, 

OTKpbiTHe ciJeHOMeHanbHOrO 3HeprOBbl)l,eneHHB B ranaKTHKaX 

CeiiclJepTa H MapKapgua, paJJ.HoranaKTHKax H KBa3apax, o6-

uapy:lKeHHe )l.pyrHX KpynHOMaCUITa6HbiX HeCTalJ,HOHapHbiX BB" 

neHHH B 3Be3)l.aX, ranaKTHKaX H HX CKOnneHHBX - llOKa3anH 

nno)l.OTBOpHOCTb H 3BpHCTH'IeCKyto IJ,etfHOCTb H)l.eH CBepx

nnOTHOH KOCMOrOHHH. 

H KOHJJ.eHcauHOHHaB rHnoTe 3a, H cBepxnnoTHbiH noJJ.XOJJ. 

BcTpe'latoTCB c cephe3Hb1MH TPYJJ.HOCTBMH npH o6'hBCHeHHH 

Ha6nto)l.aeMoro MOMCHTa KOnH'IeCTBa )l.BH:lKeHHB ranaKTHK H, 

B oco6eHHOCTH, cKonneHHH ranaKTHK. B 3TOH CBJI3H XappH

coH/3/ He)l.aBHO npe)l.npHHBn HHTepeCHYIO llOllbiTKY CHHTe3H· 

poBaTb H)l.eH CBepxnnOTHOH KOCMOrOHHH AM6apiJ,yMBHa C 
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Typ6yneHTHOB KOCMOrOHBei Beiu3eKKepa B DOAp06RO Dpo

auanB3BpOBan TPYAHOCTB C COXpaHeHBeM MOMenTa KO»B'IeCT

sa ~BB>K~HBJI B no~xo~ax 'IBCTO Kou~eucausouuoro TBna. 
B uacTOJIIUei pa6oT~ paccMoTpeua B03MO)I(HOCTJ. pewe

HBJI Dpo6neMW BpaiUeHBJI ranaKTBK B paMKaX KOCMOrOHBB 

AM6apuyM.s:ua. Bw~BBHyTo npe~nono>Keus~, 'ITO csepxnnoT

uoe npoToranaKTB'IecKoe BeiUeCTBo AM6apuyM.s:ua npo.s:s

n.s:eTc.s: B c)opMe CBepxMaCCBBHOB 3neMeHTapHOB 'laCTBUW -

caepxT.s:>Kenoro aApoua c orpoMHWM {;DBHOM, pacna~ B 

~anJ.Heima.s: 3BOHIDUBJI c)parMeHTOB KOTOporo DpBBOAJIT K 
o6pa3osausro ranaKTBK. 

B pa3~ene 2 Ha OCHOBe pe3ynJ.TaTOB TeOpBB CB»J.HWX 
B3aBMO~eiCTBBB YCTaHOBneua CBJI3h Me>KAY CDBHOM B Mac

coi TJI>Kenoro aApoua. Pa3~en 3 nocBJIIUeH cpasueusro npeA

CKa3aHBB C Ha6noo~aTenJ.H.biMB ,Z\aHH.biMB. 3aKHID'IBTenJ.H.ble 
3aMe'laHBJI npsse~eHbl B pa3,Z\ene 4. 

2. BpaJIIeHue zaAaKmuK u cnuH 3AeMeHmapHbiX <~acmuij 

TaK KaK 6on~omHHCTBO acTpoc)B3B'IecKux o61oeKTOB -

3Be3Ahi, ranaKTHKB, CKODneHHJI H CBepXCKODneHBH ranaKTBK, 

06na)\aeT BpaiUeHBeM, TO He06XO,Z\HMO npe,Z\DO»O>KHTh Hans

'IHe 6onhmoro MOMeHTa KO»H'IeCTBa ,Z\BB>KeHHJI y npOTOBe
IUeCTBa. 

113BeCTHaJI TPY.I\HOCTh a rsnoTe3e o6pa3oBaHHJI ranaK

THK B3 CBepxnnOTHOrO BeiUeCTBa 3aKHID'IaeTCH B TOM, 'ITO 

csepxnnoTHoe Teno, HMeroiUee Manhle nBHeBHble pa3Mepw, 

He MO>KeT o6naAaTJ. ,Z\OCTaTO'IHO 6onJ.WHM C06CTBeHHbiM Mo

MeHTOM KO»B'IeCTBa ABH>KeHHH, He06XOAHMbiM ,Z\nJI 06'bJICHe

HHH Ha6nro,Z\aeMoro spaiUeHHH ranaKTHK, ,Z\a>Ke ecnu AOny

CTBTJ., 'ITO ero BpaiUeHBe DpOHCXOAHT C OKO»OCBeTOBOH 

CKOpOCThiD. 0,Z\HaKO MO>KHO DOKa3aTJ., 'ITO CBepxnnOTHOe 

BeiUeCTBO B $opMe 3neMeHTapHOH 'laCTHl{bl Morno 6bl HMeTb 

orpOMHbiH MOMeHT KO»B'IeCTBa ,Z\BH>KeHHJI, ,Z\OCTaTO'IHbiH 

,l\JIH 06'bHCHeHHH Ha6HIDAaeMoro BpafUeHHJI ranaKTBK B HX 

arperaTOB. IlpH TaKBX ycnOBBHX B Ka'leCTBe O,Z\HOH B3 B03· 

MO>KHOCTeB: uenecoo6pa3Ho npeAnono>KHTJ., 'ITO csepxnnoT-

Hoe BeiUeCTBO KOCMOrOHBB AM6apl{yMJIHa, HMeiDIUee "He

o6bi'IHyro" $H3H'IecKyro npspo,Z\y, npeAcTasnHeT co6oB: csepx-
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MaCCHBHYIO 3neMeHTapuyro 'laCTBUY - CBepXTJI>Ken.biH a~pou, 
o6na~aiOIUIIH orpOMH.biM CDHHOM *. 

0TMeTHM, 'ITO rHDOTe3a 0 c)opMHpOBaHHB ranaKTBK B3 
csepxTJI>Kenwx.a~pouos, o~uaKo 6e3 y'leTa ux cnuua, y>Ke 

o6cy>K~anac~o B nsTepaType. HanpuMep, a· pa6o'te CucTe-; 4/ 
pol .1

·, • H3 TepMOMHaMil'lecKoro paccMoTpeuiiJI a~pouuoro 
$aB:p6ona, nonyqeu cneKTp Mace ranaKTHK /$yHKUHJI pac

npe~eneHHJI Mace/. CcJ.mKH ua 6onee pauuue pa6oT.bl ~pyrux 
asTopos MoryT 6J.ITJ. uaB:~eHbl TaM >Ke. 

11MeiOIUHeCJI K HaCTOJIIUeMy BpeMeHB TeOpHB CH»J.HhiX 

B3aHMO~eB:cTBHB - a~pouuaJI TepMo~HHaMHKa Xare~opua, 
CTaTHCTH'IeCKHH 6yTCTpan <l>pay'IH-H ~yanJ.HaJI pe30HaHCHa.II 

Mo,nenb - npe,Z\cKa3.blsaroT cyiUecTsosause- BCKHID'IBTen~ouo 

6oraToro cneKTpa a,Z\pOHOB, nnoTHOCTh yposlt~B: KOTOphix, 

T .e. 'IHCllO COCTOJIHHH C MaccoB:, ne>KaJ.QeH Me>K,Z\y M H 
M 

\1 + (1\1, pacTeT c poCTOM MaCChi, KaK Mae m7T dM, -r;z:l;e 
mli - Macca 77 ·Me30Ha, a - HeKOTOpaJI KOHCTaHTa. 

C ,n;pyroB CTOPOH.bl, KaK H3BeCTHO, O,Z\HBM B3 HaB6onee 

Ba>KHLIX caoB:cTs 3-neMeHTapH.blx 'laCTBl{ JIBnJieTcJI ux· cno

co6HoCTh o6na,Z\aTb BpO>K,Z\eHHbiM C06CTBeHHhiM MOMeHTOM 

KOJIH'IeCTBa ,Z\BH>KeHHH - CDHHOM. Ha6HID,Z\aeMail Ha OD.biTe 

KOppeJIHl{HH Me>K,Z\y CDBHOM li MaCCOH a,Z\pOHOB DOKa3.biBaeT, 

'ITO 'leM TJI>Kenee a,Z\pOH, TeM 6onbWHM CHHHOM OH MO)I{~T 

06JiaAaTb. CBH3b Me>KAY MaKCHManJ.H.biM CDiiHOM j H MaCCOH 

'I AJIH BCeX H3BeCTHbiX K HaCTOJIIUeMy BpeMeHH a,Z\pOHOB 

H a,Z\pOHHhiX pe30HaHCOB ,Z\aeTCJI DpHMO»BHeHHOH TpaeKTOpH

eB: PeA>Ke, KOTopyro A»H 6onLmux 3Ha'leHBB J MO>KHO npe,Z\
CTaBHTb B BHAe: 

__!_=(~) 2 
1i. . mp /1/ 

tHe3aBHCHMO OT TOrO, HBllHIOTCH JIB c)yH,Z\aMeHTanJ.Hble 
'laCTHl{bl HCTHHHO 3neMeHTapHbiMH /HaDpHMep, 3neKTpOH/ 
HllH COCTaBHbiMH /HanpHMep, aApOHbl B ,Z\yXe MOAenH KBap
KOB HnH TepMO,Z\HHaMH'IeCKOrO 6yTCTpana/ COBepmeHHO HC
HO, 'ITO "3JieMeHTapHble" 'laCTHl{bl npeACTaBnJIIDT C060B 
oco6y10 $opMy MaTepHH, npHHUHDHanJ.HO OTnH'IaiOIUYIDCJI 
OT 06bi'IHOrO BeiUeCTBa, COCTOHIUero H3 DpOTOHOB, HeBTpo
HOB H 3JieKTpOHOB. 



-27 2 
r~e 1i = 1,05.10 Z.CM /ceK - IIOCTOJIHHa.ll IlnaHJCa, ~e-

6 -24 
neHHaJI Ha Zrr, a mp = 1, 7.10 z - uacca npoToHa. 

~Jl.ll n·uepuoro JCBa3BJCnaccaqecxoro ~pOHa TpaeJCTO

PB.Il Pe~)l(e, CBJI3WB8.IO~aJI MaJCCBUaJILHWii CDBH qacTBIUol 

c ee uaccoii, ~On)I(Ha aecTB ce6• cne.A)'IO~M o6pa3o.M: 

l.=( M )I+ 1 
11 - n 

mp 
/2/ 

r~e n - DpOCTpaHCTBeHHaJI pa3MepHOCTL ~pOHa •• Op.Myna 

/2/ nonyqeua Ha ocHoae aHaJIB3a pa3uepHocTeii B Tpe6o:ua

HBJI fB3Bqecxoro no.u.o6aa <)lopuyne • /1/. 06cy)I(AeHHe 

HeJCOTOpWX BOIIpOCOB, JCacaiO~XCJI npocTpaHCTBeHHOii pa3-

MepHOCTH JCBa3BKJiaCcBqecJCBX a~pOHOB, MO)I(HO HaiTH B pa-
6oTaX 15•61. 

Jlerxo BB~eTL, qTo ~· O.IJ;HouepHoro cnyqaJI n = 1 co

OTHomeuue /2/ rrepeXO~HT B /1/, qTo HaXO,D,BTCJI 8 COOTBeT

CTBBB C COBpeMeHHWMB npe,IJ;CTaBJieHBJIMB 0 TOM, qTo o6wq

HWe HB3KoJie)l(a~e a~pouw rrpe);lcTaBJIJIIOT co6oii O.IJ;Houepuwe 
06'LeKTW THIIa CTPYHLI. 

B DJIOCKOM cnyqae n = 2 B B3 <)lopuynw /2/ BLITeKaeT 

CJle.IJ;ylO~aJI 3aBBCHMOCTb Me)I(,IJ;y MaKCBMaJibHLIM CIIHHOM 

B Maccoii ~JIJI TaKBX ,!J;HCK006pa3HLIX ~POHOB: 

l_ 
1i 

(!!...) 3/2 
m 

p 

/3/ 

AuanoruquwM o6pa30M ~n• TpexMepuwx KBa3BKnacca

qecKux a~pOHOB n = 3 B IIOKa3aTeJib CTeiieHB B <)lopMyne 

/2/, KaK nerKo BH~en., paseu 4/3. 
0603HaqBM IIOJIHOe qucno HYKJIOHOB B ranaKTHKe /HJIB 

cKorrneuuu ranaKTHK/ qepe3 N: 

M N =
mp 

Tor~a 4JopMyny /3/ MO>KHO rrpe~cTaBHTb TaK: 

J=N3/2 0 . 
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/4/ 

/5/ 

Macey ranaxTHK qacTo H3MepBJOT a e,IJ;HHH:u;ax MaccLI 

33 M 0 57 
Conu:u;a M0 = 2·10 2. YquTLIBaB, qTo NG> = -- =1,2·10 , 

mp 

qHCJIO HYKJIOHOB B ranaKTHKe MO)I(HO 3aiiHCaTb TaK: 

OTKy,IJ;a* 

N = 1,2. 1057 _M._ 
M® 

5&'" 3/2 2 J = 4,2 • IJ ~-· -) 2.CM /ceK • 
M® 

/4'/ 

/5'/ 

HH:lKe 6y.IJ;eT IIOKa3aHO, qTo THIIHqHble :UHliJphl .IJ;Jlil MOMeH

TOB H Mace ranaKTHK H HX CKOIIJieHHH C .IJ;OCTaTO'IHOH CTe

neHblO TO'IHOCTH y,IJ;osneTBOPBJOT cooTuomeHHJO /5/. Ecnu 

IIpe,IJ;IIOJIO>KHTb, qTo B npo:u;ecce 4JopMHpOBaHH11 ranaKTHK He 

IIpOHCXO.IJ;HT 3Ha'IHTeJibHOH IIOTepH HJIH 3Ha'IHTeJibHOrO IIpH

o6peTeHH11 MaCChi H MOMeHTa, TO 3TO 06CT011TeJibCTBO MO>KeT 

CJIY>KHTb ,!J;OBOJlbHO IIpi!MhlM yKa3aHHCM Ha TO, 'ITO ranaKTHKH 

H HX CKOIIJieHHil MOrJIH o6pa30BaTbC11 3a C'ICT pacna,IJ;a 

CBepXTB>KeJibiX .IJ;HCK006pa3HbiX a,IJ;pOHOB C 60JibillHM CIIHHOM. 

*CpaBHHBail 4JopMyny /5/ C MaKCHMaJibHbiM yrJIOBbiM 
MOMeHTOM KeppOBCKOH qepuou .IJ;hlpbl 

'•\12 
J ' ••• . 1\l)pp ~ -,.-

nerKO BH)J.eTb, 'ITO .J Kepp :_; .J , IIpH'IeM paBeHCTBO uacTy
rraeT numb npu '1 nopB.IJ;Ka Macchi MeTaranKTHKH. )J.eucT
BHTenhuo, IIpHpaBHHBail MaKCHMaJibHbiH KeppOBCKHH MOMeHT 
K COOTHOilleHHJO /5/ 

Gu 2 u 3/2 
_:•_• = ( _:n ) 1i 

f' mp 

H paccMaTpHBaH 3To paseucTBo KaK ypasueuue .IJ;JIH orrpe
.IJ;eneHHB \1, IIOJIY'IHM H3BeCTHOe COOTHOilleHHe )J.HpaKa: 

\1 
MG 1i r· 2 

-oo(--) 
mp G 2 

mp 

06cy>K,IJ;euue 3Ha'leHHH 3Toro 4JaKTa 6y.IJ;eT ,IJ;auo B .IJ;pyroM 
MecTe. 
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3. CpaaHeHue meopuu c Ha6ArooameA&HbiMU OaHHbiMU 

JuaqeHH.II Mace H Bpall{a TenLHbiX MOMeHTOB ranaKTHK H HX 
cKonneuuii, nonyqeuubie pa3HbiMH aaTopaMu ua ocuoae 
O.IJ;HHX u Tex >Ke ua6mo,IJ;a TenLHbix .n.aHHbiX, KaK npaauno, OT nu
qaroTc.ll .IJ;pyr OT .IJ;pyra. Hu>Ke npBBO.IJ;.IITC.II Macchi u apall{a
TenLHbie MOMeHTbi ranaKTBK H HX CKOnneHHH, npu6nB)KeHHO 
ou:eueHHbie uenocpe.IJ;cTaeuuo ua ocuoae opuruuanLHLIX 
ua6mo,IJ;aTenLHbiX .IJ;aHHbiX. )J.n.11 nocTOHHHoii Xa66na npHH.IITO 
3Haqeuue 

H=ii!K.u. l 
ce K ~In e • 

3.1. CnupanLHbie ranaKTHKH 

)J.aHHLie o apall{eHHH cnupanLHbiX ranaKTHK ropa3.IJ;o 
o6mupuee, qeM H3MepeHHH, OTHOC.IIll{Bec.ll K 3nnunTuqecKHM 
H upperynHpHLIM cucTeMaM. O.n.uaKo ,IJ;a)Ke a 3TOM cnyqae 
MLI ue 3HaeM Toqublx 3Haqeuuii Mace, a TeM 6onee apall{a
TenLHLix MoMeHTOB. KpHTHqecKoe paccMoTpeuue .IJ;aHHbiX 
llOKa3LIBaeT, qTO BLIBO,IJ;HMLie H3 Ha6mo,IJ;aTenbHbiX .IJ;aHHbiX 
3HaqeHHH Bpall{aTenLHOrO MOMeHTa MOryT CO.IJ;ep)KaTL OlliH6Ky 
ua nonnopH.IJ;Ka u ,IJ;a)Ke uecKonLKO 6onLme, a 3HaqeuuH 
MaCChi MOryT CO.IJ;ep)KaTL Heonpe,IJ;eneHHOCTL B 2 H 3 pa3a. 
ITo 3Toii npuquue, npu BLJqucneuuu MOMeHTa 

J = MVH, /6/ 

r,IJ;e R - HeKoTopoe cpe.IJ;ue-a3aemeuuoe paccTO.IIHBe 3Be3.IJ; 
,!J;O U:eHTpa ranaKTHKH, a V- B3BellieHHaH COOTBeTCTBYIOII.{BM 
o6pa30M Cpe,IJ;HHH CKOpOCTL, MO)KHO 3TH Cpe,IJ;HBe 3HaqeHB.II 
DpOCTO 3aMeHHTL pa,IJ;HYCOM ranaKTHKH H Bpall{aTenLHOH 
CKopocTbiO a6nH3H nepu$epuu. TaKHM o6pa30M, 3a cqeT 
HeKOTOporo Orpy6neHHH llOJiyqaeMLIX ,IJ;aHHbiX MO)KHO H36e
)KaTL He06XO,IJ;HMOCTH DOCTpOeHHH MO,IJ;enH Bpall{aiOII.{eHCH 
ranaKTHKH. 

B HH)Ke cne,IJ;yroll{eii Ta6nuu:e 
CTOn6u:ax llpBBO)J;.IITC.II Ha3BaHBe 

qecKHH THO, 3HaqeHBH N = 
\1 

mp 

8 

1 B nocne.IJ;oBaTenLHLIX 
ranaKTHKH, Mop$onoru-

H J' onpe,IJ;eneHHble B3 
~ 

Ta6nHua I. CnnpanhHHe ranaKTHKH 

OCioeKT THIT M J !..:_~.M2 ( _M.._l/2 1i 
mp CPK mp 

raJiaKT!Ui.a SBc 2·:1068 1, 8·~·.o74 2,8·1075 

MJ1 SB 5,8·1068 1, 6.w75 1,4·1076 

NGC 61J SBc J, 2· io68 6·1074 5,7·1075 

R 1792 SBc 3·1o67 1, 5 ·1o73 1,6•1J74 

R 1808 Sa 6·1o67 6· io73 
4, 6· Lo74 

" J504 SBb 1,4·io67 2·1o72 4, 2•1o73 

" 5383 SBb 1068 1074 107:' 
n 7332 so 3·1068 2·1074 5,3·1o75 

-------------------------------------------------------

a) J.H.Oort, Astron.Astrophys., z, 381 (19~. 

Ci) B.Takase, Pub1.Astron.Soc.Japan1 !2,1 427 (1967). 

B) E.M. Burbidge et a1. Ap.J., l!Q, 85 (1964). 

r) v.c.Rubin et al., Ap.J., l!Q, 80 (1964). 

lfcroqHnx 

a) 

Ci) 

B) 

r) 

,D;) 

e) 

:a:) 

3) 

,D;) E.M.Durbidge and G.R.Burbidge, Ap.J., !!Q, 1445 (1964). 

e) E.M.Burbidge et al. Ap.J., 132, 661 (1960). 

:a) E.M.Burbidge et al., Ap.J., ;!121 7o4 (1962). 

3) D.C.Morton and R.A.Cheval1er 1 Ap.J., !1!1 489 (1972). 
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aa6mo~eHHH, 3Ha'leH8e N312 1i 8 CCWJIKa Ha 8CTO'IH8K, 

OTKy~a B3JITW ~aHHble 0 Macce 8 CKOpOCT8 Bpa~QeHHJI. 

en8coK JI8TepaTypw np8B0~8TCJI aenocpe~cTaeaao no~ Ta6-

JI8Ueii. 

H3 Ta6JI8Ubl 1 B~Ho, 'ITO no'IT8 ao acex cny'laJix ~JIJI 
nyqwero coana~eH8.11 npe~cKa3WBaeMoro 3Ha'leHH.II MOMeHTa 

C aa6mo~aeMbiM B npaByiO 'laCTL ciJopMyJibl /5/ ~OCTaTO'IHO 
BBeCT8 MHO>KHTeJIL nop.II~Ka -i. . HMe.ll BB~Y, 'ITO pe'IL 

8~eT 0 cpaBHeH88 r8raHTCK8Xl 6e 3pa3MepHbiX 'IHCeJI 1._ 8 

1i M 3/2 
( --) , OTHOCJIIQHXCJI K COBepweHHO pa3JI8'1HbiM Cn8paJIL-

mp 

HLIM ranaKT8KaM, a TaK~e 6JIH3Koe coana~eH8e ~onoJia8-

TeJILHoro MHO>KHTeJIJI - W ~JIJI pa3JIH'IHLIX Cn8paJILHLIX 

raJiaKT8K, CJie~yeT C'I8Ta TL 3TOT ciJaKT BeCLMa 3aMe'la TeJIL

HLIM 8 yKa3LIBaiOIQHM Ha TO, 'ITO npe~JIO)I(eHHOe 06b.IICHeH8e 

npo8cxo~eH8.11 apawaTeJILHoro MOMeHTa ranaKT8K .IIBJI.IIeT

c.ll npaB8JILHhlM. 

TaK8M o6pa3oM, ~JIB cn8panLawx ranaKT8K CB.II3L Me>K~y 
MOMeHTOM 8 MaCCOH B XOpoweM npH6JIH)I(eH88 ~aeTCJI ciJop

MyJIOH: 

M 3/2 
J Glll1P = 0' I(-) 1i • /7 I 

mp 

Ecn8 83Mep.IITL M a e~8Hauax MaccLI eonaua M9 , To ciJop

Myna /7 I ~JIB cn8paJILHWX ranaKT8K c y'leToM cooTaoweaaii 

/5/ np8MeT B8~: 

~g J Clll1p = ~ ~ M M; + 57' 6 • 

3.2. 3 JI JI 8 n T 8 'I e C K 8 e, 8 p per y JI .II pH L1 e 

8 KOMnaKTHble raJiaKT8KH 

/7'! 

B cnyqae 3JIJI8nTH'IecK8X ranaKT8K co 3Ha'I8TeJILHoii 

cnJIIOcHyTocTLIO/no~T8nLI E5-E7/, MO)I(HO aocnoJIL308aTLC.II 

uac1JopMau8eii o apa~QaTeJILHLIX ~aHHLIX no aaanor8H co cny

qaeM cn8paJILHLIX ranaKT8K. O~aaKo ~JIB cc1Jep8'lecK8X 8JI8 

nO'IT8 cciJepH'IeCKHX C8CTeM CKOpOCTL Bpa~eH8.11 HaCTOJILKO 

!,1 

' 

Mana, 'ITO ee Tpy~ao onpe~eJIHTL 83 aa6JIID~eH8ii. TeM ae 

MeHee MO)I(HO OUeH8TL BepXHIOIO rpaH8UY CKOpOCT8 Bpa~QeH8.11 

~BYM.II nyT.IIM8: 1/ npe~nOJIO)I(HTL, 'ITO OHa paBHa Y~BOeHHOH 
cpe~Heii OW86Ke onpe~eJieH8.11 3TOH CKOpOCT8; 2/ 8CXO~JI 83 

TOrO ciJaKTa, 'ITO Bpa~QeH8e Bbi3LIBaeT JIHWL He60JILWYIO 

cnJIIO~eaaocTL cucTeMLI, xapaKTepayiO ~JIB no~Tanoa EO- E2. 

qTO KacaeTCJI Mace 3THX CHCTeM, TO, KaK 83BeCTHO, np8XO

~HTCJI OUeH8BaTL HX 83 ~8CnepCH8 CKOpOCTeii, Bbl3biBaiOIQHX 

pacwupeaue cneKTpaJILHLIX JI8H8ii. B Ta6naue II np8BO~.IITC.II 

nony'leHHLie TaK8MH cnoco6aM8 ~aaawe o aeKon)pwx 3JIJI8n

T8'1eCK8X raJiaKT8KaX. 

H3 3Toii Ta6JI8Ubl BH~Ho, 'ITO a cnyqae ranaKT8K, 6JI83-

K8X no ciJopMe K cciJep8'lecK8M, 3Ha'leH8e MOMeHTa, onpe~e
JI.IIeMoe no ciJopMyne /5/, np8Mepao aa ~aa nop.II~Ka npeaw

waeT Ha6JIIO~aeMbiH MOMeHT. Il03TOMY ~JIJI 3JIJI8nT8'1eCK8X 

raJiaKT8K CBJI3b Me>K~y Ha6JIIO~aeMLIM8 MOMeHTOM H MaCCOH 

npH6JIH>KeHHO ~aeTCJI ciJopMyJIOH: 

.J 'IIIJ1l111 
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8JIH, eCJIH 83MepJITL .J 8 CHCTeMe ere, a \1 - 8 e~HHHUaX 

Maccw Conaua, To 

~J 3n M ~( 
'15 ');I.Jlltll = -2 1[! u- + ;JI), ). 

:ne 
/8'! 

ECJIH ycpe~HHTL 3TO COOTHOWeHHe H aHaJIOrH'IHOe COOTHO

WeHHe /7'/ ~JIJI cnupaJILHbiX raJiaKTHK, TO 

n-1 :1n '\1 -- 2 (". = - 11' -- + ;), . . 
t:' 2 ~ \1 Gl 

/9/ 

IlonyqennaJI TaK8M o6pa3oM <t>opMyna /9/ naxo~HTCJI 

8 cornacu8 c nony3MnupuqecKoii <t>opMynoii reaKHHa u rea

KHHoii /eM. <t>opMyny /4/ ~JIJI 8Topoii MO~enu a pa6oTe 17 I /: 

l'gJ = ( 1..)2 = 0.05) I'!!~_,_ 5-:-.11 ±O.Ol. 
\I Gl 

BbiBe~eHHOH COBepweHHO ~pyrHM nyTeM, C HCnOJIL30BaHHeM 

60JILWOrO CTaTHCTH'IeCKOrO MaTep8aJia. L 10 II 



Ta6!Hfl.\U rr. 3JI!IPI!ITI!4eCKHe, Hppery!l.HpHHe H KOlHJaKTHhle 

ranaKTHKH 
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a) M.Schwardsch11d, A.J., 22• 27) (1954). 

6) R.H.Mi11er and K.H.Prendergast, Ap.J., 12£, 713 (1962), 
B) E.M.Burbidge et al. Ap.J., !21• 393 (1961). 

r) M.W.Feast, MNRAS, ~' 195 (1964). 

~) J.H~Oort, Astron.Astrophys., z, )81 (1970). 

e) R.w.o•conne1 and R.P.Kraft, Ap.J., !11• JJ5 (1972). 
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3.3. CKonneHHJI a csepxcKonneaaJI 
ranaKTHK 

,D;aaawe o cKonneHHJIX a csepxcKonneHHJIX ropa3~o Meaee 
onpe~eneHHbl , 'leM ~aHHble o ranaKTHKax. O~aKo a 3~ecL, 
KaK B cnyqae ranaKTHK 3TITIHUTH'IeCKOH cilopMbl, MO>KHO ITO
nLITaTLCJI onpe~enHTL sepxmmo rpaHim;y spa~aTenLHoro 

MOMeHTa, HCXO~JI 83 Bepxaeii rpaHHU:bl ~TIJI TIHHeHHOH CKOpo
CTH spaLQeHHJI. JIHWL B cnyqae CsepxranaKTHKH BoKynepa, 
B KOTOpyiO, B 'laCTHOCTH, BXO~JIT CKOTineHHe ,lJ;eBbl H MeCTHaJI 
rpynna, MO>KHO rOBOpHTL 0 6onee HTIH MeHee OTipe~eneHHOM 
3Ha'leHHH TIHHeHHOH CKOpOCTH Bpa~eHHJI MeCTHOH rpyTITibl, 
pasaoii 400 ± 100 KM/ceK aa paccTOJIHHH 10 Mnc OT 
~eHTpa CsepxranaKTHKH. 

Pe3ynLTaTLI ol(eHoK npase~eHbl B Ta6nal(e III, KOTopaJI 
nocTpoeaa aaanorH'IHO Ta6nHI(aM II a II. H3 3Toii Ta6nHI(bl 
BH~HO, 'ITO ~TIJI 60TILWHX CHCTeM THTia CKOTITieHHH H CBepx
CKOITneHHH 3Ha'leHHJI MOMeHTOB H Mace CBJI3aHbl COOTHO
WeHHeM /5/ C K03cllcllHI(HeHTOM TIOpJI~Ka e~HHHI(bl, T .e. TIO'ITH 
TO'IHO. 3TOT cilaKT, DO-BH~HMOMY, MO>KHO HCTOTIKOBa TL TaK, 
'ITO CKOTineHHJI H CBepXCKOTITieHHJI ~eHCTBHTeTILHO cilopMH
PYIOTCJI H3 nepsoaaqanLHLIX a~poaos nnocKoii cllopMbl, 6onL
HaJI 'laCTL MOMeHTOB KOTOpblX pacxo~yeTCJI Ha o6pa30BaHHe 
Op6HTaTILHblX MOMeHTOB KOTIH'IeCTBa ~BH>KeHHJI MeHee MaC
CHBHblX a~pOHOB - DpOTOranaKTHK. 

0TMeTHM, 'ITO TaK>Ke HMeiOTCJI KOCBeHHble ~aHHble 0 cy
LQeCTBOBaHHH spa~eHHJI CsepxranaKTHKH BoKynepa, KoTo
pLie ocaosaHbl aa KoppenJII(HH opaeaTai(Hii Manblx oceii 
ranaKTHK. Ha6nro~eHHJI yKa3blBaiOT, 'ITO 3TH oca npeaMy
LQeCTBeaao aanpasneHLI nepneH~KynJipHo K nnocKOCTH yn
noLQeHHJI CsepxranaKTHKH, T.e. napannenLHO oca spa~eHHJI 
CsepxranaKTHKH KaK I(enoro. 

AaanorH'IHble KOCBeHHble yKa3aHHJI CB~eTeTILCTBYIOT 
B nonL3y ranoTe3bl o spa~eHHH ~pyrax csepxcKonneaaii, 
aanpaMep, csepxcKonneHHJI B Pb16ax a csepxcKonneHHJI B 
lionLwoii Me~se~HI(e. KocMoroHH'IecKoe 3Ha'leaae B03MO>K
aoro spaLQeHHJI csepxcKonneaaii a ponL Bpa~eHHJI CKonneaaii 
a csepxcKonneuaii ~nJI nposepKH pa3nH'IHblX Teopaii o6pa3o
BaHHJI ranaKTHK npoaaanH3Hposan 03epuoii18/, KOTOpblii 
UO~'IepKHyn, 'ITO Ha6nro~aeMLie KOppenJII(HH Me~y OCJIMH 
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Tu6Jil1I\a m. CKooJieHJUI l1 CBepxcKon.neHHSI ra.na.KTHK 

Od'beKT 
M m

P 

CKon.neHHe 
B I'epKy.nece 2, 5·1070 

CKoo .neHHe 70 
B fiepcee 4·10 

CI>epxraJiaKTHKa 72 BoKy.ncpa J·10 

J .!:....:._!:.M2 
cex 

6,4·!078 

x, c .ro79 

J ·1081 

HcTO'IHifK ( ~-)3/\ 
p 

b. ro78 a) 

8·!078 d) 

5 ·1081 B) 

a) G.R.Burbidge and E.M.Burbidge, Ap.J., !lQ, 627 (1959). 

d) G.Ch1ncar1n1 and H.J.Rood, Ap.J., ~' )21 (1971). 

B) G.de Vaucou1eurs and W.L.Peters, Nature, ~' 868 (1968). 

apa~euuii ranaiCTHK ua paccTOJIHBJIX nopJI.AICa 100 Mnc 
CBB,AeTeJILCTB}'IOT 0 penHICTOBOB Dpupo.z.e Bpa~eHBJI H DpJIMO 

o6ycJJoBJieuw nepaoua'laJJLHWMB ~3B'IeciCBMII ycnoBHJIMB, 

npa KoTopwx l)opMupoBaJJHcL raJJai<TBI<B. Tai<aJI I<oppenJinHJI 

npe.z.cTaBnJieTcJI ecTeCTBeuuoii, ecnu ranai<THI<B, ax ci<onne

HBJI B CBepXCICODJieHBJI o6pa30B&nHCL 3& C'leT pacna.z.a CBepx

TJI)I(eJIWX &,ApOHOB C 60JILIDBM CDBHOM. 

3aMeTBM, 'ITO I<ocaeuuwe yiCa3aHBJI ua B03MOlKHOCTL 

Bpa~euaJI MeTaraJJai<TBICH, ocuo~~auuwe ua I<oppen•na•x 

B opaeuTanaa CKonneuuii~ npuae.z.euw B pa6oTe/9/ • 

3aKAIO"'eHue 

DpaBHJILHOe DOHHMauue npB'IBHW B03HHI<HOBeHHJI Bpa~e
HHJI raJI&I<TBI< H HX CKODJieHHB BMeeT 60JILWOe I<OCMOrOHH

qeci<oe 3H&'Ieuue, Tai< I<aK apa~euue, no- BB.AHMOMY, JIBJIJI

eTCJI T&I<HM lKe BpO)I(,AeHHWM I<&'leCTBOM raJI&I<THK, K&K H 

BX M&CC&, H R03TOMy T&I<HM DyTeM MOlKeT 6WTL DOJiy'leHa 

neHH&JI BHI)OpManuJI 0 I)H3H'IeCKHX CBOBCTBaX nepBOH&'I&Jib

HWX DpOTOraJJ&KTHK. 

PaccMoTpeuuaJI 3.Aecb ranoTe3a D03BOJIHJia npocTWM 

DyTeM 06'bJICHBTL Ha6mo,A&CMWe 3H&'ICHBJI MOMeHTOB I<OJIH

'ICCTBa ,ABBlKeHBJI raJI&KTHK B HX CKODJICHHB B p&MK&X 

KocMorouaqecKoii Kounennau AM6apnyMJIHa. 

Y'IBTWB&JI, 'ITO 3H&'ICHBJI M&CC B MOMCHTOB raJI&KTHK 

B BX CKODJICHBB MCHJIIOTCJI B orpOMHWX HHTCpB&Jl&X /CM. 

puc. 1/, MOlKHO C'IBTa Tb, 'ITO HMeJO~eecJI cornacue Teope

TH'ICCKBX Dpe,ACK&3&HBB C H&6JDO,ACHBJIMB YK&3WB&CT Ha TO, 

'ITO npe.z.nolKeunaJI KOHKpeTB3ana• ranoTe3w AM6apnyMJIHa 

JIBJIJICTCJI pe&JIBCTB'IHOB B BMCCT I)B3B'ICCKBB CMbiCJI. 

],AeCb YMCCTHO H&DOMHBTb, 'ITO B CBOe BpCMJI Y'ICT 

COBMCCTHOrO ,ACHCTBBJI JI,AepHbiX B rpaBBT&UHOHHbiX CBJI 

DOK&3&Jl, 'ITO B03MOlKHO CYfnCCTBOB&HBe M&KpOCKODH'ICCKHX 

/acTpOHOMB'ICCKBX/ &TOMHbiX ~ep - HCHTpOHHbiX B rune

pOHHbiX 3BC3,A /eM., H&DpBMep, tO; /. 

llo3TOMY MO)J(HO OlKB.A&Tb, 'ITO .z.n• 6onee nocne.z.oaa

Tenbuoro TeopeTB'ICCKOrO ODBC&HBJI CBOHCTB CBCpXTJilKCJlbiX 

a,ApOHOB CO CDHHOM HC06XO,ABMO DOHJITb, K&K rp&BBTanuou

HOe none BJIBJieT ua CTPYKTYPY TJilKenwx CBJibHOB3&BMo.z.eii-
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CTBYIOIItHX '-laCTHQ; CO CDHHOM. BpaiQeHHe MOlKHO paCCMaT
pHBaTb JCaJC B BWCWeii CTeiieHH ynopJI.Z.O'IeHHOe TeJIJIOBOe 
.D.BH>Keuae, KOr.D.a aeiQeCTBO o6na.z.aeT o.z.uoii CTeneHt.IO cao-
6o,D,w. Toquo TaK >Ke, JCaK Tennosoe .Z.BB)I(euae ueapaiQaiOIQeii
CJI CBCTeMW /ra30BOe .z.aaJieHBe/ DpeDJITCTByeT rpaBBTa
UHOHHOMY C>KaTBIO, TalC B orpOMHWB CDBH TJDKeJIWX a,D,pOHOB 
MOr 6w npe,D,OXpaHBTb BX OT rpaBBTaUBOHHOrO KOJIJianca. 

IIo-BB.D.BMOMy, 6onee .z.eTaJibHaJI pa3pa6oTKa Kouuenuaa 
~OpMBpOBaHBH ranaKTBK 3a C'-leT pacna.z.a MaCCBBHWX a,D,
pOHOB CO CIIBHOM, II03BOJIBT IIOMBMO 06'hJICHeHBJI IIpOBCXO)I(
,D,eHBJI MOMenTa KOJill'-leCTBa .Z.BB)I(eHBJI, .z.aTb OTBeT B Ha 

• ;D.pyrBe TeopeTH'-leCKBe npo6neMW 4»opMHpOBaHBJI ranaKTBK. 

llpuuoruy rny60KYJO 6naro,D,apuocTb aKa,D,eMBKY B.A.AM-
6apuyMJIHY 3a Mnoroqacnennble ueuuble o6cy>K,D,eHBJI B 6ece
,D,bl, B pe3yJibTaTe KOTOpbiX 4»aKTB'-leCKB B03HBKJia HaCTOJIIQaJI 
pa6oTa. JionbruaJI qacTb ee 6blna BhiiiOJIHeua ao apeMJI npe-
6biBaHBJI aaTopa a JiiOpaKancKoii acTpo4lB3B'-lecKoii o6cepaa
TOPBB . 

3a BHTepec K pa6oTe B none3Hhle o6cy)K,D,eHBJI swpa)KaJO 
rny6oKyiO 6naro,D,apHOCTh aKa,D,eMBKY H.H.JioroJII06oay, 
A.A.Jloryuoay, B.A.MaTaeeay B A.H. TaaxeJIH,D,3e. 

HcKpeuue 6naro,D,apiO COTPY.D.HBKOB JiiOpaKaucKoii acTpo
~B3B'-lecKoii o6cepBaTOpBB 3a rOCTeiipBBMCTBO. 
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