MexaHu3MBbI BO3/1e}iCTBHUSA CPe/lbl HA BHYTPUTaJIaKTHYECKHI ra3 1 1o-
CJIEZICTBUS 3TOTO BO3/IEUCTBUsE MOTryT ObITh pa3nuyHbiMu. Hanbonee ad-
(bexTUBHBIMY, TO-BUAUMOMY, SIBJISIOTCSL:

— BbIMETaHHe ra3a U3 BHEITHUX 06J1acTel A1CKa, r/e ra3 ciabee yaep-
JKMBAETCsI FaJIaKTUKOM;

— C)KaTHe ra3oBOrO CJIOsSI BHEUTHMM JAaBJieHUEM, CTUMYJIMPYIOILee
3Be3006pa3oBaHue U Gosiee GHICTPOE HCYEPIIAHHE [a3a;

— «CIoyBaHHe» ra3a, cOpacblBaeMOro CTapbIMU 3BE3/laMM JHMCKa U ra-
JI0, TIPETATCTBYIOLIEE €r0 aKKPeUUH Ha MJIOCKOCTDb AMCKa; B Pe3yJIbTaTe
3TOrO 3aIIachl ra3a B AUCKe IaJakKTUKU He IOMOJIHAIOTCS, U 3Be31006pa-
30BaHUe TPUBOAUT K IOYTH ITOJHOMY MCYEPIIaHHUIO ra3a 3a HECKOJIBKO
MUJIJIMAPAOB JIET.

Hab6nioneHus noATBEpXKIAIOT, YTO B 3HAYUTEIBHOM YaCTH CIIUPAJIb-
HBIX FaJIAKTHUK CKOIUIEHUH uMeeT MecTo HenocraTok rasa (HI) no cpas-
HEHHUIO C €ro KOJIMYECTBOM B aHAJIOTMYHBIX 110 TUILY ¥ Pa3Mepy rajiakTu-
Kax BHe CKOIUIEHHUH. '

ITo-BuauMoMy, GBICTPOE MCYEpIaHUE ra3a B CHMPAJIbHBIX rajlaKTU-
Kax BCJIEACTBUE 3Be34000pa3oBaHUsl, «CTUMYJIMPOBaHHOE> OKDYKEHHU-
€M, KaK U TToTepsi ra3a U3-3a B3aUMOJIEHCTBHUS C MEXXTaJIaKTUYECKOIi cpe-
JOi, SIBJISIIOTCS TEMU TIPUYMHAMHU, KOTOPBIE TPUBOMAT K NMPeobIafaHuIo
JIMH30BUIHBIX TaJIaKTUK B 6OraThiX CKOIUIEHUsAX. [lefCTBUTENBHO, KaK
MOKA3bIBAIOT HAOJIONEHHS], B JAJIEKUX CKOIIeHusx (2 > 0.4), KoTopble
Mbl HabJ1l0/1aeM B TIPOIIIOM BPEMEHH, 3HAYUTEBHO BHILIE [0JIs rajlaK-
THK C 6ostee ToTy6bIM LIBETOM; B HUX aKTHMBHOE 3B€3/1006pa3oBaHUe JIH-
60 npoAoKaETCs, TUOO0 3aBEPIIMJIOCH CPABHUTENBHO HelaBHO (adexT
Baunepa—Owmunepa) .

[ ueHTpanbHBIX TalaKTHK CKOIUIEHUS, KaK OTMeyasioch BBIIIE,
Ba)KHYIO POJIb B 9BOJIIOLMU MOTYT MIPaTh TakKe IIOTOKU OXJaKAaloLe-
roCs1 MEXXTAJIaKTMYECKOrO rasa. s

Takum 06pas3oM, 0COGEHHOCTH 3BOJIIONUU TAJAKTUK B CKOIJIEHUAX
HPHUBOJAT K NPeobIaffaHUIo Cpeay HUX JUTUNTHYECKUX TaJIaKTHK U TUC-
KOBbIX I'aJlaKTHK C HU3KMM COZIEp)KaHUEM ra3a  c1abbiM 3Be3006pa3o-
BaHHMEM U K ITOSIBJIEHUIO OT/IEJIbHBIX FAJIAKTUK TMUTaHTCKON MacChl.

11.10. 3agauu

1. Haiitu cpeanue temmnsl 3Be3goobpasosauusi <SFR> 3a Bcio ucro-
puio 3Be3aHoro aucka lamakruku. IIpunats Bospact aucka T = 1010
JeT. C4uTaTh, 4TO pafuabHOE pacipesiejieHre IVIOTHOCTH AUCKa SBJIs-
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€TCsl 9KCIIOHEHIIMATBHBIM €O LIKaJION Ry, a IOBEPXHOCTHAS IUIOTHOCTb B
oxpecrHocty CosHIa Ha pacctogHuu Rg = 7.5 knk &~ 2.5Rp OT LeHTpa
o = 60M@/HK2.

Pewenne. <SFR> = My/T, macca aucka My = 2wR30¢ - €25 =~
4 -10°Mg. Otciona <SFR> =~ 4M /ros. DT NPUMEPHO BIBOE BHILIE,
4yeM OLIEHKA COBPEMEHHBIX TEMIIOB 3Be31000pa3oBanusi B [aakTuke.

2. Haiitu nepuion T, MaJIbIX «BEPTUKAIbHBIX> KOJeOaHUIl 3Be3/bl
z(t) OTHOCHUTENBHO IJIOCKOCTH OHUCKa st okpecTHocTeit CosHua, rae
IIOTHOCTD AUCKA P, cocTaBisieT 0.1 Mg /mx3.

Pemenue. YCKOpEHUE BIONb 2-KOOPAMHATH d2z/dt? = —4wGp.z
(cM. (11.28)). HetpyaHo BUIETh, YTO 3TO YPaBHEHHE OMMCBHIBAET rap-
MOHHMYECKHe Kojtebanusi ¢ yactoToit w = (47Gp,)*/2. Orcroma T, =
/7 /(Gp.). TlepeBons 3nauenue p, u3 exunun [Mg/uk®] B equHuIB
[r/cM3], monygaem: T, ~ 2.7 - 10*5c umm oxoso 108 ner. 3ametum, uto
c ynanenueM ot ueHtpa l'anaktuku T, Bo3pacTaer, KaK, BIPOY€EM, M Op-
OUTaIbHBIN MEPHOX 3Be3A. DTH ABa NMEPUOAA 110 NMOPSAAKY BEJIUYUHBI B
IIMPOKOM UHTEpBaJie R 6J1M3KHU APYT K APYTY.

3. OuenuTe, KaKk MeHsJIach Macca 00JacTel, CKMMAIOLIUXCS B pe-
3yJIbTaTe TPaBUTAIIMOHHON HEYCTONYMBOCTH ra3oBOTO AMCKA rajlaKTH-
KM 110 MePe YMEHBUIEHHUS er0 MOBEPXHOCTHOM IJIOTHOCTH OT HAYaJIbHOTO
3HaueHus gog ~ 50 Mg /nk? 10 coBpeMeHHOro 014 ~ 10 My /nx?, ecnu
IUIOTHOCTDb JUCKa OCTaBajach NP 3TOM 6u3KoM K Kputudeckoit. Juck
CYUTATh TOHKHM.

Pewenue. [InuHa BosHb Haubosee 6bICTPO PACTYLIUX BO3MYLIEHHI
B TOHKOM JHCKe

)\~ 27r2Gag.
2

IlepeBozst 3HaYeHUS TOBEPXHOCTHBIX IIOTHOCTEN B HU3NYECKUE EAUHH-
1bl, OAIy4aeM aog = 1072 r/cM2, 014 &~ 2 - 1073 r/cm?. [lns BeruuuHbBL
x =~ 10715 pax/c nonyyaem, 4TO Macca rasa, CMMAIOLIETOCS B PE3YJTb-
TaTe HEYCTOMYMBOCTH, BbIpa’keHHasl B eAuHUIax Macch CoJHlia, cocTa-
BUT My ~ X? - 04 ~ 107 Mg AJIsi COBPEMEHHOTO JUCKA, U B 25 Pa3 BbI-
1Ie — B HayaJie 9BOJIIOLMY. 3aMETHM, YTO BO CKOJIBKO Pa3 U3MEHMJIACD ),
BO CTOJIBKO K€ Pa3 MOJUKHA Obljla MUBMEHUTHCS M QHCIIEPCUsl CKOPOCTE
rasa B paBHOBeCHOM Aucke. OTCIofa CIeLyeT, 4TO IIOTOKHU ra3a B MOJIO-
JIOM JMCKE IBUTaJIMCh IPUMEPHO C TEMH Xe cKopocTsamu (X 50 kM/c),
KaKHe B HAaCTOSILIYIO 30Xy MMEIOT CTapble 3BE3/Ibl AHCKA.

Bosiee ctporuii aHa M3 JOJKEH YYUTHIBATb KOHEYHYIO TOJIIIMHY JTUC-
Ka, CTaOMIM3UDYIOLIYIO €T0, U HaJlN4YKe 3Be3HOTO KOMIIOHEHTa, TaKXKe

A L O R R
11.10. 3apauun 393




BJIMSIIOLIETO Ha YCTOMYMBOCTH ra3oBoro aucka. Ho kauecTBeHHO 310 He
W3MEHUT Pe3yJibTaTa: IpU 60Jiee BHICOKOM COAEPIKAHHMH ra3a B AHCKE ero
rPaBUTALIMOHHASI HEYCTONYMBOCTD JOJI)KHA IIPUBOAUTD K IIOSIBIIEHUIO 6O-
JIee MaCCUBHBIX «CBEPX06JIaKOB».

4*. OueHHUTD MaCCy MOKOSI Mo, KOTOpasi MOTpeGoBaIach 661 HEHTPHHO
1715t 06bsicHeHust TeMHOTO rano lanaktuku (Mpaio = 1012Mg)
(. [Iub6a3).

Pemenue. CyiecTBOBaHHE TEMHOIO rajlo, COCTOSILETO LETUKOM U3
MaCCHUBHBIX HEHTDHMHO, O3HAYaeT, YTO HEHTPUHO YIEePKHBAIOTCS COb6-
CTBEHHBIM IPaBUTALMIOHHBIM I10JIeM (Macca 6apHOHHOTO BElleCTBA BHYT-
PH rajlo MHOTO MEHblIIE, TAaK YTO CO3/[aBaeMbIM UM IPaBUTALIHOHHBIM IT0-
JIeM MOXHO npeHe6Gpeyb). Heiitpuno — 310 depMuons! (MMEOT MOy-
LEJIbIiA CIIMH), TO3TOMY IO CYTH JeJIa 3aZiada CBOAUTCS K HaXOXIEHUIO
Macchl HETPUHO, MPU KOTOPOil BO3MOXHO ObITIO 6bI IOCTPOUTH CaMO-
IrPaBUTHUPYIOIYIO «<HEUTPUHHYIO 3BE3AY» C Maccoil Mp,1,. Bynem cieno-
BaTh TO¥ Ke JIOTUKE, YTO U IPU PACCMOTPEHHH IpeAeIbHOI Macchl Hebix
KapnukoB (rpexen Yannpacekapa). EnuHcTBeHHBIM OT/IHYMEM OYZET TO,
YTO rPaBUTALMY <HEITPUHHOIO ra3a» B 3TOM CjIyyae OyaeT MPOTHBOCTO-
ATb JaBJIEHUE STOTO K€ CAMOTO BHIPOXAEHHOTO PEJIATHBHCTCKOTO Heii-
TPUHHOTO rasa. [ljisi rpaBUTAI[MOHHOIO AaBJEHUS B HEHTPE Tajlo UMeeM
M3 ypaBHEHHUsI THIPOCTATUYECKOTO PABHOBECHSL:

~ GMh,a.lo

P ~ GMyop®.

v

Py
(3nechb p, ~ Mpaio/ R® — nnotHOCTS HeltTpuHO). PesmkToBbie HEHTpH-
HO C MaJIoif MacCOi TOJDKHBI ObITh PENISTUBUCTCKUMH, T. €. IBUIAThCS
CO CKOpOCTBIO nopsiznka c. [laBnenue penstusucrckoro Oepmu-rasa Bbl-
POKIEHHBIX HETPUHO (CM. IJIaBY 5) eCTh

Pu ~ CPpFNy ~ hcnt/sv

rae n, = p,/my — KOHUeHTpalus HeliTpuHo. IIpupaBHuBas aTH Kapie-
HUsI, HAXOIUM

3/4
ke m mpi
mo~ \ ——=57=% = Pl )
2/3 M
GMhalo halo

rae Mp; = /hc/G =~ 10'° I'3B ~ 1075 r — pyHaameHTaNIbHAS IAH-
KoBckast Macca. st Mpqo ~ 10'2Mg nomyyaem omenky mo ~ 500 3B,
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4TO HAMHOTO MPEBOCXOMMT JaGOPaTOPHbIA BEPXHUI MPENe] MacChl I0-
KOS HETPUHO — OKOJIO 3JIEKTPOHBOJbTA. CTOJIb MAaCCHBHbIE IaJI0 HEMb-
351 CO31aTh U3 Jerkux HeiirpuHo. [Ipumep, TeM He MeHee, ULTIOCTPUPY-
€T Ba)XKHOCTb KBaHTOBO-MEXaHHY€eCKUX 3(D(PEKTOB TaXe B ralaKTHYECKUX
Maciurabax!



