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OoOwasn xapakTepucTUKa paboTbl

AKTyajqbHOCTb NPOGAEMbI

[anakTuku npeacTaBasioT CO60H CUCTEMbI, COCTOSIILIME U3 ra3a, 3BE3/1 U TEMHO-
ro BelllectBa. B paznuunbix kaaccudukauusix no Mopdooruieckomy THIy BBOJUT-
cs1 6oJiee 1eCATH TUIMOB raJlakTHk [1, 2], KoTopble MPUOIU3UTENBHO MOXKHO pasjie-
JIUTh Ha 3JJIMNTHUYECKHE, IUCKOBbIE U HenpaBuibHble. [IIupokoe MHOrOOOpasue TH-
MOB raJlakTHK OTpazkaeT 60JbllIoe pasanune YCJA0BHH UX GOPMHPOBAHHUS U 9BOJIIO-
uud. Haubonee nonysisipubiM cefiuac ciieHapueM GopMUPOBAHUS CTPYKTYP SIBJISIET-
Csl MepapXuuecKuil clieHapuil B pamKkax kocmoJgiornueckoit mojesin ACDM, cornac-
HO KOTOPO# BelllecTBO BO BcesienHo# npeactaBieHo 6apuOHHON U TEMHOH COCTaB-
Jsiiottell (CDM — Cold Dark Matter, xosoanoe TémHoe BelllecTBO ) B OTHOLLIEHHH 110
macce, npuMepHo, 1 : 6, a 3akoH pacluMpenus BeesieHHON onpenensiercs, rJlaBHbIM
o6pa3om, TEMHOH 3HeprueH, MJIOTHOCTb KOTOPoH cocTasisietr Gosiee 70% ot cpef-
Hel MJIOTHOCTH Macchl-3Heprud. dopmupoBaHue CTPYKTYp B UepapXUUecKoM clie-
HApUH POUCXOJUT MYyTEM KOHJIEHCALMHU U POCTa HauaJIbHbIX KOCMOJIOTHYECKHUX BO3-
MYILLEHUH B TEMHOM BellleCTBe U rade Ha ¢oHe paciuupsitoulericss Beesennoi. B stom
CLIEHAPHUU TTepBble TPABUTALIMOHHO CBSI3AHHbIE 0ObEKTbl — MHUHUTAJIO C MACCaMHU J10
10% M — cauBatotest, co BpeMeHeM 00pasysi raso TEMHOIO BELLeCTBA raJaKTHKTH -
UeCKHUX CKOIJIeHUH U rajaktuk [3]. O6pasoBaHue raJakTHK POUCXOJUT B TeueHHe
BCEro Mpoluecca CJAUSIHUSA rajo — MyTEeM KoJliarca rasa, Coaeprkalllerocst B raJgo,
aKkKpeluH raza chopMUpOBaBILIEHCs TaJJaKTUKON, a TaKyKe MYTEM CJIMSHUS raJlaKTHK
[4]. Tak, snaunTUyecKUil ranakTUku, obJajaatoliie MacCcoi 3BE3IHON CUCTEMbI MO-
psaaka 1011 Mg umeror B cpeaneM 1Ba 3HaUUMBIX, TO €CTh CPABHUMOM MACChI, ITPe/1-
Ka, a 6oJiee MaccuBHble — J10 NIsiTH [D]. HecmoTpst Ha To, uTO KauecTBeHHAsI KAPTUHA
hopMUpOBaHHUS raJlaKTHK, raJaKTHUECKUX IPYII U CKOTIJIEHUH MPe/ICTaBsIeTCs sic-
HOH, CYLLECTBYET psiJl BOMPOCOB, KOTOPbIe KacatoTCsl MPUHATON KOCMOJIOTHYECKOH

MOJEJIM U HEPAPXHUECKOTI'O CLICHAPHSI.

Xotsi rajio 60Jbliield Macchl (HOPMUPYIOTCS MYTEM CJAUSIHUN rajio MeHbllIed MacChl
(T.H. <bottom-up clustering>), Habs10/1eHUS MOKA3bIBAIOT, UTO 3BE3Jlbl B MACCHB-
HbIX FaJIaAKTUKAX UMEIOT B cpejiHeM OOJIbIIMHA BO3PACT, UEM B FaJIaKTHKAX MEHbILINX
macc (T.H. <down-sizing> ), BONPeKH HEPaPXUUECKOMY CLIEHAPHIO, KOTOPBIH Mpe-
noJaraet 6oJee nosaHee GoOpMUPOBAaHUE MACCUBHBIX raJio [6, 7, 8]. B TeopeTnueckux

paéoTaX OblJIU [PpeaJI02KEHbl PEUICHHUSA 2TOr0 IMPOTUBOPEUHS 06e3 oTKasa OT MOJEJH



ACDM — kak 60Jiee TOHKHM pacuérom LeNnoueK CJAUSHHS rajo B uepapXuueckom
cuenapuu [9, 10, 5], Tak 1 yuéTom U3/yueHHs1 aKTHBHbBIX s1JIep MACCHBHBIX rajlakTHK
[5]. B Tex uMc/ieHHBbIX MOZESAX, KOraa B pacuér 6epércsi TOJIbKO JHIIb aKKPeLHUs 1

BbIOpOC rasa, He y/1aJ10Ch IOOUTbCSI COTBETCTBUU MoJie/u ¢ HabJtoaeHusiMu [ 11].

Hab6stonaemoe KoJIMuecTBO MaJloOMacCUBHbBIX CMYTHHKOB B OKPECTHOCTH Hallel
raJakTUKU ¥ B JIOKAJbHOH TpyIiNe 3HAUUTeJIbHO HUXKE, UeM MPE/ICKA3bIBAETCS KOC-
moJioruueckoit mojiesibto ACDM[12, 13]. B pamkax mojiesin 370 Mo2KeT 06 bSICHATb -
Cs1 TEM, UTO UACTHIIbI TEMHOTO BelleCTBA UMEIOT CJAUIIKOM HU3KYIO IUCTIEPCHIO CKO-
pocteil. [Tpennaraembie pelieHnst CBOAATCS K 3aMeHe X0JI0HOT0 TEMHOTO BellleCcTRa
— ténubiM (Warm Dark Matter), ¢ 60/1b111MM 3HaUeHHeM HCTIEPCUH CKOPOCTEl ua-
ctuil[13, u np.]. OiHaKo, 5TO NPUBOAMT K CMELLIEHHIO MOMEHTA HauaJla 3110X1 pero-

HU3ALMH, KOTOPbIA CHJbHO 3aBUCUT OT KOJIMUECTBA MaJIOMaCCHBHbIX raJio [ 14].

Jlpyroii Bonpoc, KOTOpbIi UMEET CBSI3b C KOCMOJIOTHEH, 3TO NTpobJieMa yrioBoro
MOMeHTa. UpeaMepHasi JIMCCUIalMsl YIJIOBOTO MOMEHTA MPEACTABJSET CYLIECTBEH-
Hble TPYJHOCTH B MOMbITKAX CMOJIEJIUPOBATh (POPMUPOBAHHE JIUCKOB, KOTOPbIE CO-
OTBETCTBOBAJIM Obl TUITMUHBIM Ha0Jl0JlaeMbIM rajiakTikam. OHON U3 MPUUMH 3TO-
ro sIBJsIeTCs1 O0JIbIIOE UUC/IO MAJIOMACCHBHBIX TaJ10, BOBJIEUEHHBIX B IMHAMHUYECKOE
TpeHHe ¢ BelllecTBOM hopmupytolierocs aucka [15]. bezorHocutenbHo KoeMosioTHH,
npo6Jiema yrjioBoro MOMEHTA BbI3BaHA KaK HEJ0CTATOUHO BBICOKUM paspelleHHeM,
KOTOPO€ YAAETCsl IOCTUTHYTh B UHMCJEHHBIX MOJEJAX, TaK U HEAOCTAaTKAMH CaMHX

(hH3HUECKUX MOJIeJIel aKKPELMH, TMCCHTIallib U 3Be31000pa3oBanus [ 14].

TpynHocTH mocTpoeHust Mojiesieli 3BOJIIOLMH TaJaKTHK BbI3BaHbl CJOKHOCTHIO
6a30BbIX (PU3HUECKUX MpPoLlecCOB. B coBpeMeHHbIX MOJE/sIX TePpMOJMHAMHUECKHE
CBOWCTBA W CTPYKTypa ra3a ONMUCHIBAIOTCS B TepMUHAX (DYHKIIMI HArpeBa U OXJia-
X)aeHust [16], u ¢ ucrnosb3oBaHneM Mojesied MHOTO(a3HOH MeK3BE3JIHOH Cpejibl
(M3C)[17, 18, 19].

JluccunaTruBHBIE TIPOLIECCHI B Ta3e MOTYT ObITh MpPEACTABJEHbl YAaPHBIMUA BOJI-
HaMH, BSI3KOCTbIO, paJIMallMOHHbIM HArPEBOM U OXJlaxk/eHHeM. B coBpeMeHHbIX MO-
Jle/IsIX TePMOJIMHAMUUECKHE CBOMCTBA U CTPYKTypa raza OMUCHIBAIOTCS B TEPMUHAX
byHkuunil HarpeBa u oxaaxaenus [20, 16], ¢ ucnonb3zoBanuem mMojeneilt Mmuorogas-
HOI Mexk3BE3/1HON cpefibl [17, 18, 19], a TakKke nyTéM HCNO/Ib30BAHUS HCKYCCTBEH-
HOH BSI3KOCTH KaK 3aMeHbl (PM3HUECKOH BSI3KOCTH rasa W yJAapHbIX BoJH [21, 22].
HenocTtaTku 3THX NOAX00B B TOM, UTO B HUX HE YUHTbIBAETCS TypOyJ/eHTHAS CTPYK-

Typa MexX3BE3/1HOH cpejibl. [lelicTBre cBepxHOBbIX Ha M3C B Mojie/I5IX onpeiensieT-



sl BKJIAJIOM B paJMalliOHHYI0, TEMJIOBYIO U KHHETHUECKYIO Hepruto. bananc mexy
COCTaBJISIIOLIMMH 3TOTO BKJIAJa CYIIECTBEHHBIM 06pa30M BJIMSET Ha CBOMCTBA MO-
neau [23]. TakxKe onpenessitoliuM siBJsieTCsl BpeMsl THCCUTAllMd U BbICBEUHBAHHS
SHEPIUH, NepeaaHHol Me3KBE3NHON cpele — CJHIIKOM KOPOTKOE BPeMs BbICBEUH -
BaHUsI IPUBOMT K CHJAbHOK (DparMeHTalliy rasa, UTo yCHJIUMBAET, B UACTHOCTH, MPO-
6J1eMy YrJIOBOrO MOMEHTA B IMCKOBBIX rajiakTikax. CBOOOHbIE TapaMeTpbl MoJIe1ekH
HarpeBa W OXJIaXKJIeHHUsI ra3a, KOTopble Mpejijlarajuch pa3HbIMHA aBTOPAMH, He BCET/ia

ynaércst 000CHOBATh TeopeTHuecKH (cm. 0630p [16]).

B Mojienisix rasiakTHK, B KOTOPbIX UCMOJIb3YyeTcs npsimoe MojenupoBanne M3C
MeToJlaMH Ta30BOH JMHAMMKHM, yaaéTcsl pa3peuiatb 06JaCTH pa3MepoM He MeHee
10 nK, B TO BpeMsi, KaK 3Be371006pa30oBaHue MPOUCXO/UT HA CYLLECTBEHHO MEHbIIUX
macuitabax. CioxkHasi CTPYKTypa MexK3BE3HOW cpejibl U LLIMPOKUH Mana3oH 3Ha-
UEHHH TemMrepaTypbl U TUIOTHOCTH B HEH JieslaeT BO3MOXKHBIM JIHIIb (heHOMEHOJIOTH -
UeCKHH MOJXO0J K OMHUCaHHUI0 3Be3/1000pa3oBanus. B pazHoe BpeMst OblaM Npeasio-
»KeHbl HECKOJIbKO CITOCOO0B 3a/laHKsi CKOPOCTH 06pa3oBaHusl 3BE3/1 B 3aBUCUMOCTH
OT NapameTpoB MexK3BE3/IHON cpejibl [24]. B uacTHOCTH, LIMPOKO HCMOJb3YeTCsl 3a-
KOH LIMMATOBCKOTO THMA [25], MoJyueHHbIH HAa OCHOBEe HAOJIOJICHUH, TJle CKOPOCTh
3Be3/1000pa30BaHusl PONOPLHOHAbHA HEKOTOPOH CTEeleHH MJIOTHOCTH. Pasznuune
(heHOMEHOJIOTUUECKHUX MOJIEJIER U TPYJHOCTH C OTPe/IeIEHUsIMU UX TTapaMeTpoB U3
MepBbIX MPUHIMIIOB FTOBOPUT O HEJIOCTATOUHOM MOHUMAaHHWH BCEro KoMIlieKca Ppusn-

YECKHX ITpoUecCcoB, NIPOUCXOAAILINX B MQ)KSBéSILHOﬁ cpene.

Eué oquum haktopom, onpeaessitolliiM 3BOJIOLMIO TraJlakTHK, SBJsSEeTCS 0OMeH
BELIECTBOM TrajlakTUKH ¢ Mexkrasaktuueckon cpeaoid (MI'C). B otsinuue ot uzonu-
POBaHHbIX TaJIaKTHK, 0OMEH BELECTBOM MOKET OKa3bIBATh BJUSHHE HA XUMHUUECKHH
coctaB M3C 1 MOPOJIOTHIO TaJIaKTHK, a TAKXKEe HA XUMUUECKHUH COCTAB ra3a BHYTpH
ckonJieHust [26]. MoKHO BbII&/IUTh HECKOJIbKO BO3MOYKHBIX MEXAHU3MOB MOTEPH ra-
3a raJlakTUKOM [27]: ranakTuueckKuil BeTep, BbI3BAHHBIH MHOXKECTBEHHBIMU B3pbIBa-
MU CBEPXHOBbIX, JJOOOBOE JIaBJeHHE, UCTbITbIBAEMOE raJakTHKON co cToponbl MI'C,
NPUJIMBHOE BO3JIEUCTBHE CO CTOPOHBI IPYIHX FaJIaKTUK B TPYyINe, BbllIapUBaHUE ra-
3a U3 rajlakTHK MoCpeJCTBOM B3auMojieHcTBUs ¢ ropsiueit MI'C u BbijyBaHue Mblin
JlaBJIeHHEM H3JyueHHs 3BE3/1. MHOKeCTBEHHBIMU COOBITHSIMU AKKPELIMH, TPUBO/ISI-
LLIMMH K BCIIBIIIKAM 3B€31000pa30BaHUs, MOXKHO OObACHHUTb HAJHUUE HECKOJIbKHX

3BE3/IHBIX HACEJIEHHH, KOTOpoe 0OHAPYKUBAETCS BO MHOTHX rajlakTukax [28].

B pa6orax, J€rumx B 0CHOBY 3TOH JMCCepTalliu, Obl/IM C/Ie/IaHbl TIONbITKH pa3-



BHTb MOJIEJIM HEKOTOPBIX (PH3HUECKHX TPOIIECCOB B ME3KBESHOK cpejie U 3BE3IHOM
HaCeJICHUH TaJIaKTHK, OCTaBasiCh B paMKax MPOCTOr0 OJJHO30HHOTO MOAX0/a, pa3pa-

6OTAHHOTO paHee W OCBEIEHHOTO BO MHOTHX cTaThsx [29, 27, 30, u ap.].

Lleau auccepranuu
* HCCJeJoBaHHe XUMHUUECKOH 9BOJIOLMH [a/laKTHKH;

* pasBUTHE JIOKaJIbHOM MOJEJIN 3B€3ILOO6paSOBaHHH B rajlakTukax U MOJIeEJIH

JuccHIiauuu TypOyJIeHTHON SHEPTHUH B MEK3BE3JIHOU CPEJIE;

* HhccJieJoBaHue 110TeEPHU 3BE€3JIHOM MaCChl Ha 3BOJIIOLIMIO KapJIMKOBbIX I'aJ/laKTHK.

Hayqﬂaﬂ HOBH3Ha

+ Haifineno o6bscHenue pacnpejesiendss oOUJUs Kese3a B 3BE3/1aX B 3aBUCH-
MOCTH OT BBICOThI HaJl MJIOCKOCThIO [anakTuku. Pacnpenesnenue umeer xopo-
Iee coryiacue ¢ HabJII0IeHUSIMU Ha 111KaJe BbicoThl 10 16 Knk. [Tokasano, uto
HU3KOMeTaJIJIHuHbIe 3BE3]Ibl, PACIIOJIOXKEHHbIE HA OOJIBIIINX BbICcOTaX, 06paso-

BaJIMCb /10 WJIK B HadaJie d)OpMI/IpOBaHI/IH rajlakTuueCcKoro qucka.

+ [lpenyioxeHa JiokajibHasi MoJiesib 3Be3/1000pa30BaHUsl, CKOPOCTb KOTOPOTo
3aBHCHUT OT IJIOTHOCTH W CpeJIHel Temrepartypbl raza. Mojenb ocHOBaHa Ha
[IPUMEHEHUH KPUTEpHsi I'PaBUTALMOHHOW HeycTolunBocTH [>KMHCa, ¢ BO3-
MOKHbIM 060011eHHeM e€ Ha Te CcJyuyau, Korja HeoOXOJMMO YUUTbIBaTh Bpa-

HIeHHne rajlakKTuku, MaronuTHoe I1oJie U XHMHUYECKHH COCTaB rasa.

+ PasButa moaeab auccunauuu TypOyJIeHTHON SHEPTUM MEXK3BE3IHON Cpe/ibl, B
Kotopoit 6epétcst B pacuét ctpykrypa M3C. [TokasaHbl HelocTaTKy MoAX0/1a
K MofesnrpoBanuio M3C, ucnosib3yeMoro B HACTOSILIMA MOMEHT U 060CHOBaHa
HEOOXOAUMOCTb yuéTa TypOyJIEHTHOH CTPYKTYPbl MeXK3BE3IHON cpebl. [1po-
JIEMOHCTPUPOBAHbI KAUECTBEHHbIE CBOMCTBA Ha NPUMeEpe OJTHO30HHOU MOJIJIH

9BOJIIOUHUHU T'aJIaKTHK.

B pamkax 0/1H030HHO¥ MOJ1eJ1H 3BOJIIOLUMH TaJlaKTUK MOCTPOEH CLieHapUH BO-
Jiolnu [anaktuku, B KOTOpoM 00'bsICHSIETCS 0COOEHHOCTb B pacripe/ie/leHuu
KucJopoja U xkejesa, HaOJonaemast no F- u G-kapJjMkam B OKPeCTHOCTH

CouJiHiia.



+ OO6HapyKeH MexaHHW3M [OTepU MacChl KAPJIUKOBbIMU rajlakTHKaMH MOCpe/l-
cTBoM pacnafa OB-accounauuii n ncesieoBanbl HabJ10AAaTEbHbIE TPOsIBJIE-
HHS HTOrO MeXaHu3Ma: MnoBbileHne MeTassinuHoctd MI'C, yBesinuenue coot-

HOLIEHHUA MACCbl K CBE€TUMOCTH IJIA rdJIaKTHUK.

* IlpenyiokeHo oObsICHEHHE OTCYTCTBHIO JMCKOBBIX rajlakTHK ¢ abCOJIOTHOH

3BE3IHON BEJIMUMHOM Bbillle —13.

OcHoBHbIE p€3yJdbTaTbl U MOJO02KE€HHUS, BBIHOCUMbIC HA 34lUTY:

1. TlokazaHo, 4yTo HH3KOMeETaJIJIMUHbIE 3BE3/lbl, PACIIOJIOXKEHHbIE HA GOJIbLLINX

BbICOTaX, 06Pa30BaJIUCh J10 WK B Hauasie (pOPMUPOBAHUS AUCKA [a/aKTHKH.

2. Ilpensioxkeno mojiesibHOE OflpejiesieHue JI0KaJbHON CKOPOCTH 3B€31006pa3o-

BAHUSA U IMCCUITALUMH TYPOYJCHTHON SHEPIHMU.

3. I'lokasano, uto HabJil01aeMasi 0COOEHHOCTb XUMHUUYeCcKUX oOuaui B F- u G-
KapJHuKax MoxKeT ObITb 00'bsiCHEHA Nay30d B 3B€3/1000pa30BaHNH, BbI3BAHHOM

[morJomeHnemMm Hauel [anaktnkon raJIakKTUKHU-CITYTHHUKA.

4, HpeﬂJIO)KeH MEXdHHU3M HW3MECHCHHSI BO BPEMEHH MOp(bOJIOFI/II/I H30JIMPOBAHbLIX

KapJIMKOBbIX I'aJIAKTHK KAdK pe3yJibTaT pacliald OB—aCCOLIHaLIHﬁ.

5. HpelmomeHo 00bsICHEHHE OTCYTCTBHUIO JUCKOBLIX I'aJIJAKTHK CO 3BE3JIHOM Be-

JUUUHOU BbIllIe —13.

Anpob6auusi paboTbi
PesysibTathl, Bollellive B IUCCEPTALNIO, TOKaIbIBaJUCh Ha CJEAYIOIIUX POC-

CUHUCKHUX H MEXKAYHAPOAHBIX HAYUHBIX KOH(bepeHLLI/IHX M1 JIOKAJIbHBIX CEMHUHApax:

1. Astronomische Gesellschaft 2005 <Interacting Galaxies>, Kéln, Germany,
September 28—30 2005

2. Kondepenuust mosioapix yuénoix, ¥Ypl'y, Koyposka, dhespasb 2007

3. Young Stientists Conference on Astronomy and Space Physics, Kyiv,
Ukraine, April 23—28 2007



4. Cemunap <CybnapcekoBble CTPYKTYpbl B MexK3BE3/1HON cpejes, Mockaa,
AW, 3—4 uroas 2007 .

5. Kondepenumsi <«AxryasnbHbie mpo6J/eMbl BHEraJaKTHUECKOH acTPOHOMMHU,
[TPAO ®U1AH, Iyuwmno, 21—23 anpesnsi 2009 r.

6. Conierence «Nearby Dwarf Galaxies>, SAO, N. Arkhyz, September 14—18
2009

7. Kondepenuusi «Xumuueckast U [MHaMUuecKasi 3BOJIOLUS raJakTuks, [ODY,
PoctoB-na-/lony, 28—30 centsa6ps 2009

Ctpykrypa aucceprauuu U o6b€m paboTbl Jluccepralids COCTOUT BBEJIEHUS, U3
Tpéx raB U 3akjoueHust. O6bEM paboThbl cocTapisieT 89 cTpaHull, BKJouas 9 pu-
cyHKOB U | Tabuiily. CiuCcoK LMTUPYEMOH JInTepaTypbl COCTOUT U3 |14 HaumeHnoBa-

1)

HHH.

Kpatkoe coaepxkaHue padboThbl

PaHHsg xumnueckas 9BOJIOUMHUSA [anakTukm

B nepBoii raBe npeicTaB/eHbl pe3yibTaThl HCCAEI0BAHUS PaHHENH HCTOpHUH obora-
1eHust [aakTHKY TSKENBIMU 3J1eMeHTaMU. Bbl1o NpeanpruHsaTo HecyeloBaHne 9BO-
JIIOLIMH JIMCKOBOM TaJIaKTUKH B MOJI€JIM 3B€3/1000pa30BaHUsl, KOTOPOE ONpeessieTcs
6anaHCcoM HOHU3AlMHU U peKOMOUHalMK. B uactHOCTH GbLJIO TPOJAEMOHCTPHPOBAHO,
UTO JIJI51 CAMBIX MTE€PBbIX 3BE3JI TAJAKTHKH XapaKTepHO O0JIbIIOe OTHOIlIeHHe 0OUINN
Kucaopona v xkenesa: [O/Fe] =~ 2 npu [Fe/H|] < —5. 9T0 BbI3BaHO yMeHbIIIEHHEM
MPOU3BOJICTBA KeJle3a M yBeJMUeHHeM MPOU3BOJICTBA KUCJI0POJIa ¢ POCTOM Havaslb-
HOM Macchl CBEPXHOBOH BTOpOro THNa. B peadynbrare, psii 3BE3/1 ¢ MajbiM 0OHIHEM
)KeJeza i OTHOCUTENIbHO GoJibliuM o6uareM Kucaopoaa (G 77-61, HE 0107-5240)
MOTYT ObITb JIMGO MEPBLIMU 3BE3/IAMH BTOPOTO MOKOJIEHHUS, JIMOO 3BE3IaMU TIEPBOTO
MoKoJieHHus1, o60raléHHble TPOAYKTaAMH MEPBBIX CBEPXHOBbIX.

M3yueHue pacnpesesieHdst METaNJIOB MO BbICOTE HAJ| MJOCKOCTbIO lanakTuku
MO3BOJIMJIO YCTAHOBUThL COBIA/IEHHE MOJIEJIbHOTO TEOPETHUECKOTO pacipeiesieHus ¢

HaéJIIOILaeMbIM JIO BBICOTBI OKOJIO 16 KIIK. COBHalLeHI/Ie FOBOPHT B I10JIb3Y TOI'O, YTO



3BE3/Ibl C HU3KOH METAJIJIMUHOCTLIO 00Pa30BaJUCh JI0 WK B HauaJse opMUPOBAHHUS

rajJlakTu4eCKoro gucka.
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Puc. 1: Pacnpenenenne oOUIns xKeJjie3a 1o BbICOTe HaJl MJI0CKOCTbIO [a/nakTHKH B

CTaHAAPTHOH MOJIe/H (CIJIOUIHAS JIMHUS ) U C YUETOM TOTEPH THKEBIX 2J1€eMEHTOB 3a
CYET B3PLIBOB CBEPXHOBLIX BTOPOTO THIA: LUTPUXOBAST JIMHUA — J0JIS
BbIOpachIBaeMbIX TSKEJBIX 3JIeMEHTOB cocTasiseT 0.16, nyHkTupHas auHusa — 0.5.

KpyKkamu nokasaHbl JaHHble HAOI0IeHUH.

O cKkopocTH 3Be31000pa3oBaHUsl M TYPOYJE€HTHOMN AMCCUNIALIMU B

MOA€ENAX 'AaJJaKTHK

Bo BTOpoii riaBe npesioxKeHa JokasbHasi MoJlesib 3B€371000pa3oBaHusl, B KOTOPO#H
YUHTbIBaeTCs BAUsiHUE cpenHel TeMnepatypbl M3C Ha JloKa/ibHYI0 CKOPOCTh 3B€3-
noo6pazopanust. [Ipu noctpoeHrn Mojies1d OblJIO UCT0Jb30BaHO HabJ0aeMoe pac-
npeaesnenre TypoynentHoi sneprun M3C Ha pagHbix MacuiTabax v pacrpejiesieHue
006J1aKO0B 110 MaccaM. TakxKe npejioxKeHa MoJiesib AXCCUNaluu TypOyJIeHTHOH 9Hep-
run B M3C nocpencTBOM MexaHW3Ma CTOJKHOBEHHUS 00J1aKOB.

B ucropun 3Be3noo6paszoBanus Hatell [anaktuku umeetcst aHoMavisl, BUIK-
Masi 1o pacrnpejesieHuo 00U KUCA0PO/Ia, XKeJe3a U JIPyrux 37eMeHToB B - u
G-kapaukax B okpectHocTH CoJiHIa. DTa aHOMAJKS MOXKET ObITh HHTEPIIPETHPOBA-
Ha KaK OCTAHOB Tpoliecca 3Be371000pa30BaHUsT MEXKJly OKOHUaHHEeM (hOpMUPOBAHHUS

TOJICTOI'O IUCKA U Ha4yaJiOM (bOpMI/IpOBaHI/IH TOHKOI'O IMCKa B MHTEpBaJie BO3PACTOB



3B€31 0T 8 — 9 10 10 — 12 maipa. Jiet [31, 32].

Mogenb 3Be31000pa3oBatHusi U JUCCHNAMK Oblla NpHBJeUYeHa K 0ObSICHEHHIO
MCTOPHH 3Be3/1006pasoBanust B okpectHocTH CoJiHila. Bbln paceMoTpeH clieHapHid
norsowenust Haweit Manaktukoi cniytiuka maccoit 2 x 1010 M. Cornacho pacué-
TaM, OCTAaHOB 3B€3/1000pa30BaHus MPOU30ILLIET B MOMEHT MOTJIOLIEHUS CITyTHUKA, B
pesyJsibrarte nosbillieHust cpeaneil Temnepatypbl M3C. CBoficTBa MOJIe/IH AWCCHUNa-
LMK TypOYJIEHTHOH SHEPTUH MPUBEJIH K TOMY, UTO OCThIBaHHE rada MpoK10J1KaaoCh
0K0JI0 1 MJIpJL. JIET U B TEUEHHE ITOr0 BpeMeHU 006pa3oBaHusl 3BE3]1 He POUCXOIUJIO.
Bb10 nokasaHo, uTo B ClieHapUH MOHOJIMTHOTO KoJljlarica HabJtoaemMast aHoMaJust
otcyTcTBYyeT. Ha puc. 2 nokazanbl pe3ysibTaThl pacuéTa 9BOJIIOLMH XUMHUECKOTO CO-
ctaBa M3C lanakTuku 1o cueHapuio MOHOJIMTHOTO KoJllanca U B paMKax npejJjia-

raeMou MoJIeJH.
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Puc. 2: IBoJitoLnsi XdkMHUeCcKoro coctana [anakTiku B vepapxuueckom ciieHapuu. CTpeJsikon

OTMEUEHO TMOoJI0KeHHe Nay3bl B 3Be31000pa3oBaHiuu. CHMBOJIAMH 0603HAUEHbI
3BE€3J1bl Tasio (KBAJpaThl ), TOJCTOTO AUCKA (KPYXKKH ) K TOHKOTO JIMCKA
(Tpeyrosbuukn ). LlITpuxoBo# uHKel MoOKa3aH pedysbTaT pacuéra no MoJesu

9BOJIIOIIUH [anakTuKu B ClI€HapHUHu MOHOJIMTHOTO KOJlJ1arca.
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BauaHue pacnaga OB-accounaunuit Ha 3BOJIIOLMIO KapJUKOBBIX

rajJaKTukK

B Tperbheil ryiaBe paccmoTpeHo BJMsiHME 3¢ deKTOB, BbidBaHHbLIX pacnajgom OB-
accouralui, Ha BOJIIOLMIO KAPJIUKOBbIX rajakTuK. OOLIEeNPUHATBIM SIBJISIETCS MHE -
HHE 0 TOM, uTo, OOJILIIMHCTBO 3BE3/ 0Opasyercs B accouuanusx. OB-accouuaimu
UMEIOT KOPOTKOE BPEMS JKU3HH OT MOMEHTa CBOET0 POKIEHHUS JI0 pacrnaja, MopsaKka
HECKOJIbKMX MUJIJIMOHOB JieT. TUMHUHbIe 3HaUeHHs CKOPOCTeH, KOTopble MproOpeTa-
IOT 3BE3JIbI TIPH pacrnaje, Mo MHEHHIO Pa3J/IMUHbIX aBTOPOB M MO JAHHBIM HabJI0/1e-
HUI COCTaBJISIOT BejiuKHy nopsiika 10 km/c. Besunna BupuaibHOR CKOPOCTH B
MaJIOMacCHBHBIX TaJaKTHKaX MOXKeT ObITb TMOpsiKa HECKOJBbKHUX KM/C, a CKOPOCTh
y6eranus He npeBbiiiath 20 kM/c. B paGote GbliM MccenoBaHbl HabJloaaTeIbHble
nposiBienust schdekra BbIGpoca 3BE3/ U3 KaPJIUKOBBIX FaJlaKTHK KaK pe3yJibTaT pac-

majaa OB—aCCOU,I/IaU,I/Iﬁ.

B pamkax oH030HHOH MOJeNH ObLIM NMPOU3BEAEHBI PACUEThI IBOJIOLMH ralaK-
THK cheporaaIbLHON U IMCKOBOK Mopdosoruu ¢ Maccamu ot 10%° Mg no 10%° M.
Pacuérbl nokasaJju, 4yTo pacrnaj acCouMalri MpakTUUECKU He OKA3bIBACT BJIMSIHUS
Ha 3BOJIIOLMIO c(PeporiaibHBIX raJakTUK. HanpoTus, yrnopsiioueHHOe 1BUKEHHE Be-
111eCTBA B JIMCKOBBIX TajlakTHKax crioco6¢TByeT BbiOpocy 3BE3A. Kak caenctsue,
JIMCKOBbIE TaJaKTUKK C Maccoil Ha MoMeHT oOpasoBanus 3 X 107 Mg conpepxkar
MOJIOBUHY CBOeH Macchl B 3BE3/1aX AUCKA W MOJIOBUHY — B rajio. CBEeTUMOCTb raJjio
TaKUX raJakTHK [PEBbILLIAeT CBETUMOCTb AUCKA B MOJTOpa-/ABa pasa. MoxKHO cun-
TaTb, TAKUM 06PA30M, UTO M3HAYAJILHO JAMCKOBbIE FaJakKTHKU ¢ maccoi < 107 M,
B Mpollecce 3Be31000pa3oBaHUsI MEHSIIOT CBOIO MOP(OJIOTHIO HA C(epPOUIabHYIO.
ITO HAXOJUTCS B COMJIACHHU C HAGJIIOIEHUSIMU: B KaTaJiore 6JIM3KUX ranakTuk Kapa-
ueHlleBa [33] rasiakTUKK IMCKOBOTO THIA UMEIOT a0COJIOTHYIO 3BE3/IHYIO BEJIUUUHY,
He npeBbilliatolyto —13 (/151 3HaueHui Mmopdosoruueckoro uuaekca ot 0 1o 7, T.e.
BKJIIOUasl JIMH30BUJIHbIE W HEMPaBUJ/bHbIE IaJaKTHKKU, HanOoJee OJIM3KHEe K JUCKO-
BLIM), UTO COOTBETCTBYeT CBETUMOCTH ~ 107 Le u Macce ranaktuku ~ 108 M.
[anakTUKK MeHblIEH CBETUMOCTH U MAcChl OTHOCSTCS K chepouaibHOMY U Herpa-
BUJIbHOMY THNaM. B cucreme ¢ maccoit < 10° Mg nopapasiolas uactb 3BE3aHOM
MacChbl MOKUIAET He TOJIbKO IMCK, HO W raJio raJakTuku. Takum o6pa3oMm, rajakTHKH
CBepXMaJlblX Macc, ec/ii ux o6pagzoBaHue BOoOIe BO3MOXKHO, MOTYT TepsiTh B MI'C

MOUTH BCE 3BE3JIHOE HACEJIEHHE TTOCJIE HGPBOEI BCIIbILIKH 3B€3ﬂ006paSOBaHI/IH. B pe-
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3yJibTaTe JIOJIZKHO 0CTaBaThCsl TEMHOE raJjio ¢ 060rallléHHbIM ra3oM. JTOT ClieHaAPHH
MOKET ObITh BaK€H B MPUMEHEHHH K MpobJeMe HeJ0CTalolMX CIyTHUKOB [a/nak-
TUKH. Takxke shdekT BhiOpoca 3BE3/1 MOKeT ObITh BaxKeH B rpoliecce oGoraileHus

MeXKraJakKTHUeCKOH Cpelbl IPOAYKTAMH CBEPXHOBbIX.

[ly6aukauum no Teme pa6oThbl

OcHoBHbIe pe3yJibTaTbl U 0JI0KEHUS! IUCCePTallHOHHON paboThl 01yOJIMKOBaHbI B
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naiyu B Mojie/IsiX TajakTuk>, Actpon. JKypH., 2007, tom 84, Ne 12, ¢. 1059—
1069.
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