I'1aBa 6.

Bceaennas.

aKoe CTPaHHOe Ha3BaHHE 3TOH IVIaBbl BBHIOPAHO He CIIy4airHO.
Kak 310 He mokaxkeTcs mapagoKCalIbHBIM, HO JIJISI IIPOJIO/IKEHHS
aHaJIM3a, HAYaToro B MPEIbIIYIHX IVIaBaxX, HaM NpUIETCS Gosee
OJIpOOHO pacCMOTPeTh U TaKue IOHATHS Kak BceleHHas.
HauvaB cBom paccyXieHHss ¢ BUXPEBBIX 00pa30BaHUH, €Il TOYHee,
C HX B3aHMMOJEHNCTBHs, HAIIH HCCIEI0BaHUs IIOCTENEHHO II0JOILTH
K COBEPIIEHHO JPYTMM IIOHITHSAM, TAaKHM KaK BeNeCTBO H IKH3Hb.
Oxkasajioch, 4TO BCe MHOI0OOpasHbIEe IIPOSIBJIEHHs BeNeCTBAa HAaIIero
MHpa MOXKHO pa3JieJIuTh Ha JKHBOE W HEXHBOe. XapaKTepHble NMPU3HAKH,
IPUCYIH II€PBOMY M3 HUX OBIIM PAaCCMOTPEHBI B IIPENbIIYyIIEH IJIaBe.
Tenepr NHPOIOIKHM pacCMOTpPeHHE CIEIYIONero Kiacca BellecTB,
KOTOpOe OIlpeJielieH0 KakK HexXuBoe. MMelo B BHIy, pacCMOTpeHHe
€ro B CBS3H C OTHOIIEHHEM K
IIOCTPOEHHOH JHarpaMMe.
BcroMunM, Kak cTpomniiach
aTa JHarpaMma MHpa.
H3BecTHBII HaM psiji YaCTHIL
ObLI ONIHMCaH C TOYKH 3pPEHHs
CTPOEHHsS HUX BHYTpeHHen
CTPYKTYPHl KaK BHUXPEBHBIX
B3aMMO3aBHCHMbBIX 00pa30BaHUI
U, KakK CJIeJICTBHE U3 TaKOI'o
a”Haimus3a, OBLJIO  BBICKA3aHO
IIPENIIOIOKEHHE O 3aMKHYTOCTH

IIOCTPOEHHOM IETIOYKH.
[IpoBeneHHbINl [ajlee aHAN3
YCTOHYUBOCTHU TaKOH

0000IIECTBIIEHHON CTPYKTYPHI,

mokKkasall HeOGXOILI/IMOCTb
Puc. 47 CoupanbHasi rajJakKTHKa B CO3Be3TUH
Boabmonn Mensenuupl. JOIIOJIHUTEJIBbHOI'O 3B€HA B

aToll cucreMe. M 1o 3akoHaMm
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DOr 3 Kolwnenka A.A

CHMMETDHH €ro IPHILIOCh BBECTH IOCIE 4YacTHIBI 3Be3ga. Uto 3To0
3a TakKasd OCHOBHAas 4YacTHIlAa, KOTOpas HayKe II0OKa He H3BEeCTHA,
nonpobyeM cenyac paccMoTpeTh. BoT g sToro, HaM IPHIAETCS
0o0paTuTh CBOM pacCyXaeHHs Ha oO0JIacTb Hallero MHpa, B KOTOPOH
CYIIECTBYIOT 3BE3Jbl M IIONBLITAEMCS IIPeJICTaBUThb, BO3MOXKHO JIH
9TO B JAE€HCTBUTEJIBbHOCTHU.

C MoMeHTa CBOEro IOsIBIEHHS, YeJIOBEK IOCTOSHHO o0paniaeT CBOH
B30phLI B O€CKpalHHE IPOCTOPHI KOCMOCA. 3a IPOIIEJIIHe ThICTUeTeTHs
HaKoOIUIeHHble 3HaHHsS U BBIBOJbI, OCHOBAHHbIE Ha HENOCPEJICTBEHHBLIX
HaOMoIeHnsIX, 0e3yCJIOBHO, PACHIMPHIA IIpeCTaBIeHHe 4YejloBevyecTBa

Puc. 48 Mosanunas ¢dororpacduss Mieunoro Ilyru.

06 okpyxawomeM wMupe. Celdyac MBI JIOCTOBEPHO 3HAaeM, YTO Hallle
ConHile oObIYHAs psyioBasi 3Be3ja, KaKUX OYEeHh MHOTO BO BcejleHHOM.
BMmecre co cBouMu I1aHeTaMHu 3Ta 3Be3ja obpamaercss BOKPYT
HEKOTOPOT'0 OO0IIero IleHTpa M COBMECTHO C JPYTUMH IOJ00HBIMU
3Bé€31aMi o0pa3yeT OI'POMHYI IPOCTPAHCTBEHHYI CTPYKTYDPY
HasbiBaeMylo [ alakTUKOM.

Takux 3BE3JHBIX CHCTeM BO BcejlleHHON TaKXXe MHOTO.
Hayunbie wuccnegoBaHusi W OTKPBITHS IOCJEIHUX JIeCATUIETHH
MPOSICHWIA MHOTHE M3 TPOUCXOJMIINIUX IIPOIIECCOB B TAKUX CJIOKHBIX
crpykrypax. HemnocpencrBennble HaOmoneHus BcejeHHON I1103BOJIMIIN
KJIaCCH(PHIIPOBAaTh TPH OCHOBHBIX PA3HOBHIHOCTH 3BE3JHBIX CHCTEM,
9TO CHHUpAJIbHbIE, JJUIMNITHYECKHEe W HelpaBWIbHbIe TaJlakKTHKUA. B
OJIHOW M3 TaKWX CHHUPAIbHBIX TaJlakKTUK HAXOJIUTCSI M Halla 3Be3fa.
Hapn wamumu rojioBaMH BHCUT OJUH U3 IIHPOKHX PYKaBOB I3TOH
3BE3JIHON CHUCTEMBbI, KOTOPbIH MBI Ha3biBaeM MieuHbii IlyTs.
BoabmHCTBO M3BECTHBIX HAM TaJlaKTHK BXOMSIT B COCTaB CKOIUIEHHH
emé OoJjiee 3HAYUTEIBbHBIX pa3MEPOB, HACUUTHIBAIOIIHME OT JIECATKOB
JIO TBHICSY H3BECTHBIX HaM 3BE3NHBIX cHcTeM. [logoOHBIE CKOIUIEHUs
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HHOIIA IIPUHUMAIOT JIOBOJILHO IPaBUJILHBLIE
dopmel. Tak, HanpuMep, B CO3BE3IHH
Bosoc BepoHurm HaxomuTCS CKOILIEHHE
SJITUIICOUTAIILHON (POPMEI, cojepKallee
OKOJIO JEeCITH TbICAY AIUIMITHYECKUX
rajakTuk. B mMecrax Tako¥ IOBBIIIEHHOHN
KOHIleHTpallul 3BE3JHBIX CHCTEM, B
rnocjeaHee BpeMsi 00HApyzKeHbl OI'POMHBIE
00J1aKa MeK3BE3IHOI'0 BellecTBa.

I[IomoOHBIE CKOIUIEHHS TaJlaKTHK
pacnpejgeneHsl Bo BcenenHonn He
cllyyaliHBIM o0pa3oM. Eciau HanecTtu Ha
KapTy Heb0a TakHhe COOoOIleCcTBa I'aJIaKTHK,
TO 3a4acTyl 2T0 OyJeT IPeJCTaBIeHO B
BHJI€ IIPOTSKEHHBIX IEII0YEK, KOTOphIe

Puc. 49 Tymammocrs Ammpomensr. IDEICTABILIIOT COOOH CBEPXCKOILIEHHSI.
I[Iomo6HBIE I€ENIOYKH paclioiaraiTcs
TAaKUM 00pa3oM, YTO COCTaABJSAKT CeTYATYI HIH S4YEHCTYIO
IIPOCTPAHCTBEHHYIO CTPYKTYpPy emé O6oapmux MacmraboB. Hamu
peajbHble HaAOIIONEeHHST Ha 3TOM OI'paHMYHBaIOTCA. bojiee KpynHoH
HepapxXuyecKon VIIOPSJOUYEHHON CTPYKTYpPhl Halllero MHpa II0OKa He
OOHaApPyKEeHO. ITH HCCJIeJ0BaHHUs TOJHKO HayajJHCh H KakK 3HaThb,
4YTO IIPenojHecyT HaM JajbHeHInde HaOJIeHHsI He0o003PUMBIX
IIPOCTPAHCTB Hamel BceeHHOI.

OmuH U3 MeTOoN0B HAOMIONeHHs JalléKHX U CBepPXJaléKHX
00bekTOB Bcenennon npenmnosaraer ux ¢gororpaduposanne. Ha Takux
(dboromIacTHHKAX, CHEJaHHBIX C IIOMOINBIO OOJIBIIMX TEJIEeCKOIIOB,
CIIHpaJIbHbIe TaJaKTHKH BBINVIAIIT KaK OT'POMHEBIE BHXPH. TakoBa,
K IIpHUMepy, Hama OjmKanmas cocegka, TyMaHHOCTH AHIPOMENHI,
spKoe 00JIaKO 3BE3]], 3aKpyuyeHHOe B BHXPh. [aK HIIM IPHUMEPHO TaK
JOJDKHA BBIVIIAETh M Hamla rajlakTHka. K coxajneHuio, Mbl €€ He
MOXKeM Ha0IIoaTh IIOJHOCTHIO. E€ IeHTpajbHble 4YacTH CKpPBITHI OT
HAC IUIOTHBIMH CKOIUIEHMSMH IIBIJIM M Ta3a. Takue coupajbHble y30pbl
3BE3JHBIX CKOIUIEHHH, O0e3yCJI0BHO, MOJATBEPXKIAIT HX BpallleHHe.
Jlpyrue Tumbl rajakTHK TakKiKe BpallaloTcs, XOTsS H He TakK OBICTPO,
II03TOMy Ha uX (Qororpadusx cIHpaabHBIX pyKaBoB HeT. Ilo sromy
IIOBOJy CYIIECTBYeT HECKOJIBKO TEeOpHH, OOBICHAIIMX 00pa30oBaHUE
TAKOI'0 BUXps.

OnHa M3 3TUX TeopHH OOBLICHIET TaKoe BpallleHHe 3aKPyTKOHN
IIEPBUYHOI'0 BelleCTBa, H3 KOTOPOI'0 BIOCJIEICTBHH 00pa3oBaiach
rajakTaka. Jlpyras - oTymaeT INpemnoyTeHHe CHJIaM TI'PaBUTAIMOHHOT'O
B3aUMOJENCTBHsI, BO3HHUKAIONUX B IIPOTOralaKTUYECKHX OO0JIaKax.




Puc. 50 HaunbGonee xapakrepHbIil IpuMep HaOIIOAAEMOI0 CMEIEeHHsI CIIEKTPOB U3JIyYeHHsI MOXKHO
NPHUBECTH M3 ONBITOB 0 HCCJIEJOBAHHIO BHETATAKTHYECKHX PAJHOHCTOYHHKOB. OQuH W3 TaKuX
00BEKTOB, ITO HCTOYHHK pamuonzinydenuss 3C 273 npencrabisier coG0Ol ABOHHYIO 3BE3IHYHO
cucremy. Ha ¢oromiacTuHke OHH HAIIOMHHAIOT OOBIYHBIE 3Be3[bl U, HECMOTPsI, HA CBOH Majble
pa3Mepbl OTIHYAIOTCA BBICOKOH HHTEHCHBHOCTHIO H3MydeHwsi. Ilocie TOro Kak yjgaioch TOYHO
ONpPENEIUTH €0 IOJIOKEHHE, BBIICHIWIOCh, YTO OITHYECKHH JBOWHHK PAJHOMCTOYHHKA COCTOHT
U3 JBYX KOMIIOHEHTOB: 3B€3JI0NMOJ00HOI0 ToJiy0oro oobeKkTa W ¢j1aboro BbIOpoca. [amakTtuyeckne
BBIOPOCHI ObLIH yKe HM3BECTHbI ACTPOHOMAM, OJHAKO JBa OOCTOSITEJbCTBA OKa3alUCh 3[E€Ch
COBEPIIIEHHO HEOXKHMIAHHbIMH: HeoObIYHast (oromMerpuyeckast xapakrepucruka 3C 273 u ero
crpanHbIil cnekrp. JlanbHelye u3ydeHnsi HECKOJIBKUX MOAO00OHBIX KBA3U3BE3IHBIX PAJMONCTOYHHKOB
(COKpAIlleHHO KBa3apoB), MO3BOJIIWIH PA3rajarh 3arajky HUX CIEKTPOB.

HccnegoBaHue crekTpa H3JIyYeHHsI ITON0 O0ObEKTa JATd COBEPIIEHHO HEOXKHIaHHbIA
pe3yibrar - BCe ITH JIMHHHM B CIIEKTPE KBa3apoB OKA3AIUCh CHIBHO CMEIIEHBbI MO0 CPABHEHHIO CO
CIeKTPpaMHU BOJOPO/A, HNOJYYEHHbHIMH B Ja0OPATOPHBIX YCJIOBHsIX. Takoe CMeleHHe MOXKHO ObLIO
OOBSICHUTH JIMIIb TEM, YTO KBa3ap YIAISAETcsi OT HAc, NPHYEM C OTPOMHON CKOPOCTBIO, PAaBHOM
47500 Kvm/c. Ecim ucronkoBarh 3T0 KaK CBHAETENHCTBO Y4YacTusi KBa3apoB B pacIIMPeHHH
BcenenHoil, T0 OHM JO/ZKHBI HAXOAUTHhCA OT HAc Ha paccrossaau 1000 MIIH. CBETOBBIX JIET;
cJieIoBaTe/IbHO, JOXOMSAIIHA 0 HAC CBET KBa3apoB uMmeer «Bo3pacr» 1000 muH. jer. Bonee Toro,
9100bI 00JIaIaTh TAKOM SIPKOCTHIO, KBa3ap JO/DKEH H3Iy4arh pa3 B CTO CWIbHEEe OOBIYHON IaJIaKTHKH,
uMesi IIPH 3TOM pa3Mepbl, cpaBHHMbIe ¢ pazmepavu CoJIHEYHON CHCTEMBI.

Ha npuBegeHHOM 3/eCh CHHMKE H300paKeH TOT CaMblil CIEKTP, KOTOpbId mnpuBea M.
IlImuara, u3 KanndopHHICKONO TEXHOJIOMHMYECKOIO HHCTHTYTa, K €r0 3MO0XATbHOMY OTKPBITHIO.
Ha pa3mbIThiii CIEKTP KBa3apoB HAIOKEHbI Pe3KHe JIMHelvarble OIMOPHbIE CIEKTPhI BOAOPOAa,
reJiusi 1 HEOHa, KOTOPbIE€ HCIOJB3YIOTCA I KAIMOPOBKH HEH3BECTHOIO CHEKTpA MO IHHAM
BostH. (KpacHbIii KOHeI[ CIieKTpa crmpasa).

Ceromust usBectHo okojio 1550 KBazapoB, HO HanOoJIee MOJHO HCCIENOBAH ONMMKANIIHANA K
HaMm o0bekT 3C 273. Ero usiiyueHue u3MepeHo He TOJbKO B Pajyo- U ONTHYECKOM JHala3oHax, HO
TakKe W uH(ppaKpacHoM, yasTpad)HoIeTOBOH, PEeHTIeHOBCKONl M ramma-oosactsax. Pacnpenenenne
3HEPIUM MO CHEKTPY JOBOJHHO PABHOMEPHO. XOTsI HHTEHCHBHOCTH HAIYYEHUsI B PAIU0, OIITHYECKOM
M PEHTIEeHOBCKOM [Hara30HaX H3MEHSIOTCs, MEKIY THMH HW3MEHEHUsSIMH HeT NpsIMoil cBsizu. B
Hacrosilee BpeMsi Haubojiee BeposiTHbIM cuuraercsi, yro keasap 3C 273 npeacrasisier coGoit
«4epHyI0 ApIpy» ¢ Maccoi, B 2500 muH. pa3 npepbimarmmein maccy CosHua.

XoTsi mpupoja KBa3apoB, BO3MOXKHO e€Ille He MOHsTa [0 KOHI@a, TeM He MeHee,
SICHO, YTO OHH H€ HACTOJIBKO 3K30THYECKHE OOBEeKTBbI, YTOOBI 0Ka3aThCsd 3a MpeaejamMH
JOCATaeMOCTH COBpPeMeHHON (hHu3uKH.

Emé onna upes, o00CHOBaTh TaKOe BHUXpPEBOE€ JBIKEHHE, CBS3bIBAeT
UX C BO3HHKHOBEHHEM pa3pbIBHBIX CBEPX3BYKOBHIX JIBHKEHHH
MeTarajakTudeckonn cpegbl. Tak uim wuHadye - "a oHa BCE-Taku
Bepturca'". IloaTomy ceruac Hac O6oJsblle OymgeT HHTEPECOBATH
caM (akT TaKoro BpalleHHs, a He ero npuuyuHel. Ho mnpexue einé
HECKOJIbKO O0IUX OOBLICHEHHH.

Hekoropble ucciegoBanusi IMOCIETHUX JieT OOHApyKHBAIOT OIHO
JII060NBITHOE CBONMCTBO Bcenennon. Eciu B3sATh o4deHb OOJIbIIHE
00bEMBI BUIUMON BceleHHON M IOACYHTATh B HUX YHCIO TallakKTUK,
TO 3Has, NMPUMEPHYI0 HX MAacCy, MOXKHO OIIEHHTb CPEIHIOI ILIOTHOCTH
BelecTBa B Takux oO0bémax. I[o coBpeMeHHBIM IIpeJCcTaBIEeHHUSIM,
9Ta IUIOTHOCTh IIPUMEPHO OJWHAKOBas, KakKylo Obl 00JacTb Mbl HHU
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BeIOpain BO BcejleHHOH. 9T0 NPHOIH3UTEILHO OJHH aToM BOJOpPOAa
Ha TPHALATh KyOHMYECKHX METPOB H3MEPEHHOro o0bhéMa. XOTs KpoMe
CBeTsNMXCsl 00beKTOB, BcejlenHas HamoJiHEHa W HEBHIUMBIMH JIJII Hac
0o0bEeKTaMH, 110 MHEHHI0 YYEHBIX, BCE T0 O3HayaeT, 4yro BceneHHas B
00JIbIIUX MaclITabax - CTPYKTYpa OJHOPOIHAsA.

Jlpyroe (QyHnamMeHTalIbHOE CBOHCTBO BceeleHHOH ObUIO OTKPBITO
B Hayalle Hallero BeKa U3 (pakKTHUYeCKMX HaOmonenun. IIpu ananmmse
CIIEKTPOB H3JIyYeHHH, YHAJIEHHBIX KOCMHUYECKHX OO0BEeKTOB, OBLIO
o0HapyXeHO HEKOTOpOoe CMelleHHe JIMHHH, XapaKTepPHBIX JIsd
HU3IydaeMon cpejbl. DTO TaK Ha3bIBAEMOE KpPacHOE CMelleHHEe JIHHUH
u3nydenus. JlanbHelmue HaOMIONEHHS ITO3BOJIIIN CleJIaTh BBIBOJ,
yeM Jajibllle OT HaC HaXOJUTCSI HaAOII0OJaeMbli HCTOYHHUK, TEM 3TO
cMelienue Obu1o Gosbire. Ilonck oOBsACHeHHMH HaOII0JaeMbIM (pakTam
IPUBE]I K CO3JIaHUI0 TEOpPHH HecTanuoHapHOW Bcenennoin. Xors cama
BO3MOXKHOCTh CYIIECTBOBAaHHS TAaKOM HeCTAllMOHAPHOW CHCTeMbl OblIa
IpejJcKa3aHa 3a HECKOJIbKO JIeT J0 9TOr'0 OTKPBLITHS, HMEHHO OHO
IOCIIY2KWJIO TOJIYKOM K BCeoOIleMy IIPU3HAHUI0 TAaKOI0 MOaXoja K
IIPOUCXOANMM IIpolieccaM Bo Bcenennon. Kak oka3zanoch, oHOpOHAs
Bcennennas He MOXKeT HaXOJUThCI B CTalMOHApHOM coctTosgHuu. OnHa
MOKET WM PaCHIHpPSTLCI, WIH CKUMaThcsd. Ho oGHapyKeHHOe KpacHoe
CMellleHHe CIEeKTPalIbHBIX JIMHUHA TaJlaKTHK II0Ka3ajo, 4yTo BcejaeHHas
HaXOJHUTCSI B CTagud pacimupeHus. M, Kak moka3pIBaeT 3Ta TeOpH:,
JUId COXpaHEHUsA OJHOPOJHOCTH IIPOCTPAHCTBA TpedyeTcsa, YTOObI

Puc. 51 ®parmenr tymammoctn NGC 6611. Buosbl
nI00yJIbl M “CIIOHOBBIE X000TBHI” - HambOoJiee BepOsATHHIE
“npeaku” 3Be3.
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CKOPOCTH yHaJieHus1 APy’ OT Jpyra HCCIedyeMbIX OOLEKTOB ObLIH
MPOIIOPIMOHAJIBHBI PACCTOSIHUSAM MEXKYy HHMH.

PykoBojcTBysich 2TUMH (QyHIaMEHTAIbHLIMH II0JIOKEHHSIMH O
CyllleCTBOBaHHH BcelenHon, Hay4yHas MBICIH JIeJIaeT BBIBOALI O BCEOOIIEM
pacmupenun Hamero wmupa. CoIviIacHO STHM IIpeJICTaBJIE€HHSIM Halla
BUaMMas BcenenHnas HaxoguTcs B CTaIuH pacIIHPeHHs, a HaOI0gaeMbIi
raJlJakTHYeCKHH BHUXPh pa30pachiBaeT B OKpPyXKawllee ero IPOCTPAHCTBO
3BE3JIbl, 00pa3yolyecs B IEHTPAJIbHON YacCTH.

Ecim Mpl mpuMeM Takyio MOJelIb CyIIecTBoBaHMsS BcelleHHOH,
TO TII0CJIe HEKOTOpPOro aHaju3a INIpUAEM K BBIBOJY, 4YTO B HalleM
pealbHOM MHpPe aHajiora ceJabMOMYy 3BeHy HeT. Beap g0 3TOr0
BC€ HAIIH pPaCCyXJeHHUs OCHOBBIBAJIMCh HAa OObEeJUHEHHH YaCTHIIL,
cliejoBaTeJIbHO, TaKHe 4YacTUIlbl KaK 3Be3]la JOJDKHBI CJIMBaThCsI B
Kak#ue-To OOJIbIIHe CTPYKTYPhI, YTO IIPOTHBOPEYMIO Obl IPHUBEIEHHLIM
TeopussM. Ho, B To Ke BpeMs, CyIIECTBYeT HECKOJLKO Jpyras
TeopHusi 00pa3oBaHMs 3BE3J.

HemocpencrBennnsie HabI00eHHs 3BE3J] Halled TraJlaKTHKH
II0KA3bIBAIOT, YTO MOJIOJIbIE 3BE3JIbl PACIIOJIOKEHBI B CKOILIEHUSIX OOJIBIIHIX
U IUIOTHBIX OOJIAKOB Pa3peREHHONO BelecTBa. B HEKOTOPHIX ClIyvasx
HaOMIOAIOTCA JaXe TaK HasblBaeMble IIPOTO3BE3JIbl, IOTI'PYyXKEHHbIE B
IIEpBUYHbIE CIYIIEHHs] KOCMHYECKOH IbLIA W Ia3a.

Hekotoprie y4déHble mnpemoJiaraioT, 4To HaOmomgaeMas 3Be3jia

Puc. 52 Ira cdororpadusi, caeraHHas MBEHNAPCKAM
acrponomom M. Iropcrom B WHauum Bo Bpemsi
3armenusi 16 ¢geBpansa 1980 r. IIpu HCKIIOYHATETIHLHO
OIarONPHUSITHBIX aTMOC(EPHBIX YCJIOBHUSIX, MOKA3bIBAET
COJIHEYHYI0 KOPOHY Ha pacCTOsiHUH 0 6 COJHEeYHBIX
paguycoB. XWTPOCTh 3aKIIOYAeTcsi B HCIOJIb30BaHHH
HeNTPAIBbHOINO (QIWIbTPa, IVIOTHOCTH KOTOPOIO MEHSIETCS
BJOJIb pajguyca: Takod (PWIbTP Cy>KaeT auana3zoH
sIpKOCTell 00beKTa, XOTsI U CO3[daeT Ha H300paxkKeHHuHu
JIOJKHBIE KOJbI[a.

Ha wusoOpazxkeHue KOPOHBI, IOJy4YE€HHOE C
MOMOIIBI0 JWIHHHO(MOKYCHOTO OOBEKTHBa, HAJIOKEHA
nayTvHa HW30IUIeT - JIMHHUW PaBHOM IOJsIpH3alyi,
ompeJeleHHbIX 0 CHHUMKAM, CJeJaHHbIM JIPYyrom
Kamepoii. [{udpe!l yKaspIiBalOT CTeleHb MOJSIPH3AIAH.
ITockonbKy mossipH3amusi OOYCJIOBJIE€HA PpacCesTHHEM
CcBeTa HA 93JIEKTPOHAaX, M30ILIETHI AT YCPEIHEHHYIO
KapTHHY paclpefejieHusl IUIOTHOCTH 3JIEKTPOHOB B
KOpOHe. AHalN3 H30IUIET IO03BOJISIET OIPEIEeIUTh
00bEMHYI0 CTPYKTYPY COJIHEYHOW KOPOHBI: BHIHO,
YTO pacnpejeeHHe 3JeKTPOHHOW IUIOTHOCTH B KOpPOHe, MO KpaWHel Mepe, BIUIOTH [0
paccrosinusi B 3,3 COJHEYHBIX paguyca, chepuyHO, ecii He CYHATATh YYACTKOB, NMPOH3EHHBIX
MOIIHBIMH JIyYaMHU.

Ha »sr1oii ¢rororpacdmu KOpOHBI HHUTEBHAHAS CTPYKTYpa BBIABIsIeT KOH(MHUTYpAIHIO
maraaTHoro mosisi Comnana. B mepHoa BBICOKOH COTHEYHOW AKTHBHOCTH, Kakasi HaOIogaiach B
1980 r., memwIM CHIOBBIX JIMHUI MArHATHOIO IO/ PA3PHIBAIOTCS M KOHI(bI BBLITATHBAIOT JIMHHbBIE
paguaibHble KOPOHAIBHbBIE JIy4H-CTPHUMEDHI, BHANMbIE Ha CHUMKe. Takuwe JIydn COXpaHSIIOTCS
OOBIYHO HECKOJBKO MECSIIEB, XOTsI CTPYKTYpPAa HENPEPHIBHO MEHSIETCS
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Vits incogmita CEHLE

T -Tenpa Kak pa3 H SBIIeTCs IIPeICTABUTELHHUIIEH TaKOIo Kiiacca
1mporo3Be3l. CBETHMOCTh TaKUX 3BE3]] IOYTH TakKas Ke, KaK H ¥
JIPYTUX 3BE3]] TOH XK€ MacChl, HO pa3Mepbl UX 3HAYUTEJILHO OOJIbIIeE.
IlosToMy Temieparypa IIOBEPXHOCTH Yy HHX HAMHOI'O MEHLIIE, YeM
y chOpMHPOBABIIUXCI 3BE3J]. Takue KOCMHUYEeCKHe 00pa30BaHMs, Kak
IIPpaBUJIO, pacroJiaraloTcs B TEMHBIX TyMaHHOCTsSX. HauaBmeecs cxkarue
TaKuX OOBEKTOB 3a CYET I'PABUTAIMOHHOIO B3aUMOJEHCTBHS, OOLIYHO
YPABHUBAETCS BIIOCJIEICTBUN CHJIAMH IIPOTHBOJIABJIEHHUs CXKHUMAOIIET0Cs
BenecTBa. B TakuxX CTPYKTypaxX HAYHHAIOTCSA SAepHble PpeakIud, U
3Be3Jla MepexoguT B JPYTroM KJIACcC MOJ00HBIX OOBEKTOB.

PasBurne Takoro mporecca B JHMHAMHKe MBI HaOII0JaTh He
CMOXeM, TaK KaK 92TO0 BeCbMa IJIHUTEJIbHBIA II€PHOJ B 3BOJIIOIHHU
IOJIOOHLIX OOBEKTOB, JJIAIIMACI MUJUIHOHBI 3eMHBIX JieT. Ho Mkl
MOXKeM HaOIogaTh HOJ00HBIE KOCMHYECKHE OOBLEKTbl, HaXOIAIIHECs
Ha pasHBIX JTallaX CBOEr0 pPa3BUTHS, IIO3TOMY H JelaeTcCs BBIBOJ O
CYIIECTBOBAHHUN U TE€YEHHH TAKOIr'o IIpoIrecca. XoTs 3TO TOJBKO TEOpHs.
N kakas U3 HUX OKaXkXeTCs BEPHOM, IMOKAXKYT JaJbHeHIIne HaOIIoIeHus.
EcrectBenno, uro ceiyac HauboJiee U3yYEeHHON U3 BCeX 3BE3]I SIBIISIETCS
Hame CoiHIle, TO3TOMY Ha TOM IIpHMEpPE PAacCMOTPHUM IIpOTEKaHHE
3THUX IIPOLIECCOB B HCCJIENYEMbIX BHUXPEBBLIX CTPYKTYypax.

Hammm mpepcraBieHuss o6 3TOM 00BEKTe OCHOBBIBAIOTCS Ha
HeTIoCPeCTBEeHHbIe HaboneHus. JIj1s1 Hac 3T0 OrpOMHBIN map, 060JI0YKa
KOTOPOI'0 COCTOHUT H3 CMECH aJpOHOB HJIH ILIasMbl. [lapameTpnl 3To#
YacTHIbl JOCTYIHBIE HaM JJII U3MepeHHs, CJIeAyIOoIIue:

*Macca M =2x10* r
*Pamuyc R =7x10" cm
«CpeHsisl IIOTHOCTD p=1.4 r/cm®
*Temneparypa IOBEPXHOCTH T=6000 K
‘Temneparypa B IleHTpe T=1.5x10" K
[InoTHOCTH B 1EHTpE p=10 r/cm?
*Bospacr ~4.6x10° Jer

IIo coBpemeHHBIM IIpelCTaBIEHHSIM BoO3pacT Hamen BcenenHon
okoyio 20 MuIIHapaoB Jet, noaroMy ColHIlE IpeaCcTaBisieT CeMENCTBO
MOJIOJBIX 3BE31. IIporekanne BHYTPEHHHX TEePMOSJIEPHBIX pPeaKIUH
B TaKHX 3BEé3Jax IIpeJicTaBisieT co00H cOajJaHCUPOBAHHBIA H
PaBHOBECHBIN IIPOIECC.

be3yciioBHO, 4YTO BHYTpEHHee CTPOEHHE U IpHBEJeHHbIE
JIaHHbIe YHCTO TeopeTHdyeckne. OHH He MOIYT OCHOBBIBATHCSI Ha
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HEMOCPEJICTBEHHBIX aCTPOHOMHUYECKHX HabmiogeHusax. I[loka Takux
METOJ0B He CyllecTByeT jaxe B npuHiune. Ilostromy coBpeMeHHbIE
IpejcTaBjieHdss 00 HCTOYHHKE SHEPrud 3Be3]] U MeXaHH3Me HX
5BOJIIOIIMOHHOI'0 PAas3BUTHUSI OCHOBBIBAIOTCSI HAa aCTPOHOMHYECKHUX
HaONIOJeHUIX MNOJO00HBIX 00BbeKTOB. BEIBOABEI 0 NpOoTEKaIoIHX
BHYTPEHHHUX IIpoIleccax MNeJIaloTCsd U3 aHAJIOTHYHBIX SIIEPHBIX PEaKIUH,
[IoJIydaeMbIX B 3€eMHBLIX VYCJIOBHSIX Ha peakTopax H TeopeTHYeCKUX
pacyérax, MOJEIHPYIOIUX oO0Iue (PH3HYECKHe 3aKOHbI M IIPUHIHIILL
CoBpeMeHHOe TIpeJICTaBlIEHHE O TEPMOSIEPHON MPHUPOJIE SHEPTHH 3BE3]
C y4eToM YCJIOBHS COOJIIOJIEHHS PaBHOBECHs BKIIIOYAIOT ClEAyIONee:
SHEeprusl IoJisl IPpaBUTAIId + SHEPrus CJIUSHUS = SHeprus H3JIy4YeHHs.
B pesynbraTe BHyTpH 0O0Opa3syloliencs 3Be3Jbl HACTYIIaeT PaBHOBECHOE
COCTOSIHHE, B KOTOPOM OHa MOXKeT HaxXOJAHUThCI [0 IIpeKpalleHUs
npoIteccoB cimstHus. TakuX CTaOHIBHBIX COCTOSHUH ITOJO0OHBIE OOBEKTHI
IepesKuBal0T HECKOJIbKO. IlepBhli M3 HUX 2T0 Haubosee JJINTeJIbHBIH
IIepUoJl B XKHM3HH 3Be3JIbl, KOIVIa IIPOHUCXOIUT BHIMOPaHHE BOJOPOJA
u oOpasoBanue rejus. Ha mpejcraBiieHHOM TIpaduKe TaKOH IIPOIECC
HMeeT BHJ CTYIIEHEK.

[lepBoIit cTaGUILHBIA MEPHOJ KU3HU
3Be3]lbl, II0Ka IPOUCXOJUT BbINOpaHHE
BOJIOpPOJA, 3aKaHUYHBaeTcs ''relneBon
BCIBLINKOH'" M OHa NEepexXoauT B pPa3psii
00bEKTOB Ha3bIBaeMbIX KpPaCHBIMH
ruranTamMy. Tako# mpolecc IMPOUCXOIUT
B pe3yJibTaTe HAKOIUIEHHs BHYTpPH IIapa
rejds M, II0CIe €ro TI'paBUTAIMOHHOIO
CXKaTusl, HAYHHAETCs peakIys CIIUSHUS

L. sagep remusa. ['openue 6ojee TIXKEIBIX
Puc. 53 Iukauunocrs Beimesenus JIEMEHTOB PE3KO IOBBIIIAET TeMIIEPATYPY
Heprum, B npolecce IBOMONMA 3BE3L. 3TOIQ IIPOLIECCA M IPOUCXOIHUT B3PLIB
BHelllHeN 000104YKH 3Be3bl. CHOBa HacTyIlaeT Mepuoj CTaOHIN3allid
1, KOIYla I'eJIMil BBLIMOPHT, HACTYNHT TPEeThe TI'PaBUTAIlUOHHOE CXKaTue.
3Be37a CTAaHOBHTCS KPACHBIM CYIE€PTHTI'aHTOM.

Bce mocaenyompe cocTOSHUS CTaOHIH3AIMHd IIPOHCXOIIIINX
IIPOIIECCOB 110 JJIUTEILHOCTA HAMHOI'O MEHLIIE IIEPBOIO.

Ilepuox akKTHBHOIO CYIIeCTBOBAaHHs 3Be3]bl 3aKaHYHBAeTCs
peaklusIMH TEPMOSIEPHOI0 CHHTEe3a TSKEJILIX 3JEMEHTOB TI'PYIIIbI
Xxene3a. Jlamee Takume OOLEKTHI MEJIEHHO CXKHMAIOTCI U IEPEXOIT
B TPH BO3MOXKHBLIX COCTOSIHHSI: HEHNTPOHHOHM 3Be3JIbl, YEPHOM JIbIPHI
WA BCHBIIIKH CBEPXHOBOH. IJTO BCE 3aBHCHT OT MAacChl 3TOrO
o0beKTa Ha MOoCjIeaqHen cBoel cragud. Bce momoOHBIE KOCMHYECKHE
00BEKTHl XOJIOJHbI, B HUX OIIMCAHHbLIE BBHIIIE€ PEAKIUH He IPOUCXOIT.

F N e Y R T Yy
= "?'r_._ . W .-ﬂ-l___‘_ﬁ_ i B
— o = ok e
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Takoe coBpeMeHHOe Hay4HOE IpEeJCTaBJIeHHe O CTPOEHHH, COCTaBe H
SBOJIIOIUH HCCIIEAyeMOH HaM{ YacCTHIBI, KOTOpas B Halled auarpaMmme
3aHUMaeT ImecTtoe MecTo. Ho BepHeMcss K aHajau3y IIPOIECCOB
paciIdpeHus] BCEJIEHHOHM, KOTOPHIA OIHCAH BBIIIE.

Jliis Toro 4ToOBI pa3ob6paThCd B CYTH 3TOr0 BoImpoca, OyaeM
CUHTaTh TeopHi0o pacmupeHuss Bcenewnon 3a ucrtuny. Torpma,
HCXOAsd U3 caMoro ¢akTa paclIupeHHus, MBI JOJXHB OyaeMm
IPEeANOJIOKUThL CYINECTBOBAHHE HCXOAHON TOYKH HJIH 006JIaCTH

v: Bcenennoii, ¢ KoTopoll HayajioCh
pacmupenne. CliegoBaTesILHO,
™ II0CJIE TAKOI'0 B3PhLIBA BEIIECTBO
xn OYJeT PaclUpATHCA PaBHOMEDHO
4 BO BCE€ CTOpPOHBI OT IleHTpa.
v Ho, cormacmo »sTol Teopum
IlmogTBepxXgaemoH
| 3KcIIepuMEeHTOM, TaKOH IIPOIECC
! MbI HAOIIOAEM OTHOCHTEIILHO
! Hamero molloXeHHS B ATOMH
pacmupsoiencs cucreme. To
’, €CTb, BCe IMJIAKTUKHN pa30eraioTcs
HMeHHO OoT Hac. B pganHOM
cliyyae MbI SBJIIEMCS Kak Obl
IIEHTPOM TaKoOro B3phIBa. Torma
Ha JAHHLII MOMEHT paclIdpeHHe IIEPBHYHOI0 BelllecTBa BceleHHOH
MOXKHO H300pa3HTh CXeMaTHYeCKH, KaK I0Ka3aHO Ha PHCYHKe 54.

Ha »sTom pucynke ngBa o06bekKTa, oOpa3oBaBIIHECS B
pacmupsionieiics BcelleHHOH, ymansioTcs OT IleHTpa B3pbiBa CO
ckopocTssMd V, u V, COOTBETCTBEHHO. B wuccienyembii MomeHT
00ObEKTHl 3aHHMalOT IoJoXeHuss A u B, a depe3 Bpems t Oynyr
HaxouuThCs B Toukax A, m B,. Torma B3ammHasg CKOpPOCTb pasOeraHms
OyJeT oIpeessITLCI 10 (hopMyJie:

Ecan MBI mocTpouM rpadHK 3aBHCHMOCTH CKOPOCTH pa30eraHms
OT yria HaOJdoJeHHs o0beKTa, MHOJYYUM TakKyld KpPHBYIO, Kak
II0Ka3aHO Ha PHCYHKe D).

o BRSSPSR |

Puc. 54 Pacumpenue BcenenHoi.

Vo, =Vicos g+ Vacos B = (Vi + Vg)-cos B
WM Yepe3 NeHTPATbHBIH YO
Vp = (Vi + Vy)-cos [7/3 - a]
Vp, = (V1 + Vy) -sin ¢/,

= - . - oyt ——— oy
= 'li"r-: i W .-I__\_ﬁ_ Sl
R o = i L
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To ecrn, wHabmomas  peajlbHOe yjalleHHe TajJaKTUK HIH
JIPYTUX KOCMHYECKHX O00BbEeKTOB OT TOYKH HaIlero HaxoXJIeHHs,
MBI JOJIZKHBI BHJETh paclpejelieHHe HX B3aHMHBIX CKOpPOCTEH,
COIVIACHO TpHBEJIeHHOro rpapura. Mmeercs B BHIY OTHOCHTEJILHO

Hamed IutaHeThl - 3emuid. B maHHOM
* cily4dyae Mbl sdBJIiseMCsd KaK OBl
¥y HabmomaTejIeM CO CTOPOHBL. YUTo Ke
Mbl HaOJIIOJaeM B JI€HCTBHTEILHOCTH
MOKHO pPacCMOTPETh Ha IIPUMepe
3akoHa Xa06ja. 9TOT YyYEHBIH,
BIepBble 3aperucTPUPOBABIIHHN
HaJlH4he KPacHOIo CMeIleHHs
CIIEKTPOB JajleKuX TajJaKTHK,
SMIIUPUYECKH BBIBE]l HEKOTOPYIO
3aKOHOMEPHOCTH 3TOr0 IIpoIecca.

ITonpiTaeMcss pa3ob6paTnhcsa B
L ' » CMBICJIE 5TOH 3aKOHOMepHOCTH. st

2 ® [
9TOro 06pa’I‘I/IMCH K COOTHOIII€HUIO
Puc. 55 3aBHCHMOCTb CKOPOCTH
paz6eranusi OT yriia HaOJIOleHHs Xa60:a:
Vp =H-L

re:

Vp - CKOpPOCTH pa3beraHusl rajlakTuk;,

L - paccrosiHme MeXny rajakKTHKaMH;

H - nmocrosunas Xa667a.

N3 npencraBiieHHOR cXeMbl Ha pHC. 54 paccTosHHE MeXIy
raJakTHKaMHA MOXKHO OIpeIeIuTh 1Mo (opMmyJie:

L = 2R sin 4/9
TOIYIA:
Vp = H-2R sin ¢/9

CrnemoBaTeIbHO, CPAaBHHBAsI C NPEIBIAYIUM BHIBOJOM, HMEEM:

9R-H = Vi + Vs
OTKyJ1a:
H = I]1 +V2 :
5
2R



Vits incogmita L)

Kak mnpemmosaranocs, Iocjie B3pbIBa JIBHXKEHHE IIPOIOJIKAETCS
II0 HHEPIHH H TOorja, g OOLEeKTOB paBHOH MacChl Ha MOMEHT
BpDEMEHH {,, CKODOCTH YjalleHHs OT IIeHTpa B3phIBa OyJyT DaBHEI
V=V, cienosarensHo:
R

Torma B sTOM cilyyae, IpH yHaJleHHH OT IleHTpa R—oo u
npu yciaoBun H = const, cCKOpocTh yjajleHHsI OT IleHTpa JOJIKHa
TaKXke YBeJIHYHBaThCcd V—0o0, UTo pPaBHOCHILHO YCKOPEHHOMY
JIBHZKEHHIO.

To ectn, Bce HabmogaeMble HaMH OOBEKTHI JIOJKHBLI pa30GeraThcs
JIPYT OT JIpyra, ¥ OT HAC B TOM 4YHCJIe, ¢ yCKopeHneM. Ho MbI BBIOpan
9Ty TOYKY IPOU3BOJILHO M, YUHTHIBas CHMMETPHIO IIPOCTPAHCTBA, TOYHO
TaK K€ Mbl MOIJIH IIPEIIIOJIOXKUTL cebsd Ha MecTe VIaISIoIerocs
oOobekTa. B 3TOM cCiiyyae MBI OBl JIBUT'AJIHCh YCKOPEHHO OT JIIOOOI0
U3 00BEKTOB HallleH
Bcenennon. IlousitHo,
yTo J1I060€ YCKOpeHue
WIH 3aMeJJIeHHe JIETKO
OOHApyKUTH Ha 3eMile.
COBOKYIODHOCTH
HIpOBeJgeHHEBH X
MHOTOYHUCJEHHBIX
HaOnwojgeHHUH
IIOKa3bIBAIOT, YTO TAKOI'O

SBJIE€HHUS MBI He
o6HapyxuBaeM. Hemnn3s §
myTaTh 3TOT
HHEPIHOHHLIA IIPOIIECC,
KOTOPBIA JIOJKEH
IIPOUCXOJIUTD c

3aMeJJIeHHEeM BCeH
3BE3JHOH CHCTEMBI,
c HHEPIUOHHBIM
CBOHCTBOM, KOTOpOE€
Ha3bIBA€TCSI MAacCCOM.
B 1nepBoM ciayuae

Puc. 56 Tak Bemimena 27 desparss 1987 r. cBepxHoOBas
MBI O6Hapy}KHHH OBI 1987a, BcobixayBmasi B Bonbmom MaresutanoBom (Oo6rake.

TaKoOe BO3Jle licTBUue Pororpadbus cMoOHTHpPOBaHA H3 TpeX CHHMKOB, C/EJaHHbIX

¢ momompio MerpoBoro Teneckona Illmmara B EBponeiickoit
OTHOCHTEJIIBHO TOYKH 0xnoit Oo6cepBaropun B Ymm.

= - . - oyt ——— oy
= 'li"r-: i W .-I__\_ﬁ_ Sl
R o = i L
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IIEPBUYHOIO B3phIBa WJIM HAOIIOAIACh
OBl I'paBUTAIMOHHASI ACCUMETPUYHOCTD
Hamero mnpocrtpancrBa. K sTomy
BceMy cJlienyeT a00aBHUTh TO, YTO
JIBIDKEHHE II0 HHEpLHH, B YCJIOBHSIX
JIEACTBYIONMX I'PaBUTAIIHOHHLIX I10JIEH,
Hen30eKHO IIPUBENET K 3aMeJIeHHIO
TAKOT'0 IIPOJIBHKEHHUSI.

CneoBarelibHO, KpacHoe
CMellleHHe He 0053aTeJIbHO SBIISIETCS
pe3yJibTaToM pa30eraHus TrajlakKTHK,
OHO MOXKET OIIpeNeSIThCI CBOMCTBOM
cpeabl, B KOTOPOH pPacIpOCTPaHIeTCs
3JIeKTPOMArHUTHOE H3JIYyYeHHE.
Orcroia ¥ IPOTUBOIIOIOKHBIA BBIBOJ -
Bcenennas moxer gaxke C:KHUMaThCs, HO
f;ﬂ;ﬂsule'nme"a" nofoca B CIMpaTRHOR  cpoicTBA Cpelbl TaKUe, YTO CO3MIAI0T

3aMeJijieHue 3JIeKTPOMAarHUTHOM BOJIHBI
HACTOJIBKO, 4YTO MbI 3TO OIpejesieM KakK pe3yJabTaT pPacCIIdpPEeHHs.
IlosTOMy OJHO3HAYHO YTBEpPXKJaTh, B JaHHOM cJIyyae, HHUYETO
HeJIb34l.

Takue nBa OCHOBHBIX BBIBOJIA, KACAOIIMXCs JBIZKEHHs TaJaKTHK,
IMO3BOJIIIOT MPEAIIOJI0XKUTh, YTO TEOPHs IIEPBHYHOT'O B3pHIBA He
MOXKEeT IIOITBEpPKIAThCI STUMH SKcCIlepuMeHTaMH. YUTo Ke Kacaercs
MEHBIINX CTPYKTYP, TAKUX KaK 3BE3Jbl, BXOIIHE B COCTAaB IaJIaKTHK,
TO peajibHble HAOJIOJEeHHs HHUKAK He IIPOTHBOpevYaT TOMYy, 4YTO B
JIEACTBUTEJILHOCTH 3Be3jJa, KaK 4YacTHuIla M3 Haller JuarpaMMBbl,
y4acTByeT B IIpollecce co3JaHusl Oojiee KpymHOro oObekTa. Taron
IIPOIIECC - ITO JIBIKE€HHEe IOJ00HOr0 00beKTa II0 CIIHMPAJIbHBIM pyKaBaM
OIPOMHOI0 BHUXPsI K IIEHTPY TaJlaKTHKH BMeCTe C APYTHMH 3BE3JIaMH.
IIomo6HBIE TIPUHITUIIEI 00pPa30BaHHS HOBOHM YaCTHIBI OBUIH OIHCAHLI B
npenpIIymux riapax. M cefiuac Mbl MoKeM HaO/II0aTh B KOCMHYECKHX
MPOCTOpax pasHble (a3bl €ro pa3BHUTHS.

Puc. 58 Mononasn 3Be3na (0ejloe ISITHO), OKPYXKE€HHasl MbLIEBBIM
obakom. CHUMOK c/iejlaH OpOUTAIbHBIM TeJiecKonoMm “Xa6our”.



Vits incagrita s SO

Torma, yunThiBasi Bce 3TH COOOpaXKeHHs, MOXKHO IIPEJIIOI0KHTD,
YTO CYHIECTBOBAaHHE CEIbMOI'0 3Be€Ha CHCTEMBI - BIOJHEe peanbHO. Ero
MeCTOHaxOoXJeHne BO BcejleHHOH, 3T0 IEHTPhl TallakKTHK, KOTOphIE, K
COXKaJIEHHI0, CKPBITHI OT HAC HWJIM OO0JAaKOM KOCMHYECKOH IIbUIH, KakK
B Hallled TajlakKTHKe, WIH 3BE3IHBIMH YIUIOTHEHHSIMH, KaK B JIPYT'HUX
rajakTukax. Bcé 210 MelnmaeT HaM HENOCPEICTBEHHO HaOII0IaTh 3TOT
IIPOLIECC M He II03BOJIsIEeT JaTh OJMHO3HAYHBIA OTBET.

Kak »T0oT 00BEeKT Ha3bIBaeTcCs, COBpeMeHHas HayKa II0Ka He
JaéT oIpeleIEHHOI0 OoTBeTa. byjger »To 4YépHas OpIipa HIH elle

Puc. 59 Pa3suple craguu poXKIEHHsI CHCTEM - 3Be€3/la U BO3MOKHO €€ ILUIAHEThI

22 ampemrsi 1990 r. amepuKaHCKHII KOCMHYeCKHil KopaOiab "JluckaBepu" mgocraBmn Ha
OKOJIO3EMHYI0 OPOUTY KOCMHYECKHI TeJIECKOM-aBTOMAT, O0OPYJOBAHHBIA TOYHEHNINEH ONTHKON
M Ype3BbIYAHO YyBCTBUTEJIHLHOW NPHEMHON W aHATH3UPYyWOIIel anmaparypoit. Wmsi Teeckom
NOJyYWJI B YECTh H3BECTHOIO AMEPHKAHCKOrO acrpoHoma JnaBuHa Xa0O6ma. U, xorst 3epraio
"Xa001a" umeer Bcero 250 caHTMMETpPOB B JHamMerpe, TO €CTh OHO MHOI0 MEHBIIE 3epKal,
paboraoimux B KPYNHENIIHX HAa3€MHBIX TEJECKONaX, pa3peliarinasi CIoCOOHOCTh KOCMHYECKOIO
npudopa IPUMEPHO B JIECATH pa3 BbIlIe, YeM y HuX. K mpumepy, Jiydime Ha3eMHBIE TEJIECKOIbI
MOTYT pa3jinyarh [(BE€ PACIOJIOKEHHBIE PSIIOM 3BE3/Ibl, €CJIM OHH BHIHBI MOJ YIVIOM HE MeEHee
0,5 cekyuapl. Teneckonm "Xa606a" crocoOGeH B OJHOW CBepKAawIIEdl TOYKE pa3iddATh JIBE
He3aBHCHMBIE 3Be3/Ibl, eciiu oHu cMmorpsitest o yriom 0,05 cekyuapl. C Tex mop 3m0T TEXHUYECKU
COBEpHIEHHBI MPUOOP NPHHOCHT ¢ OpPOWTHI BCe HOBBIE JaHHbIe O crtpoeHnHn Bcenennoit. He
TAK JaBHO KOCMHYECKHH TEJIECKOIN Iepefajl Ha 3eMiIl0 KapTUHBI, KOTOPbIE IOCJIEN0BATEIHHO
NOKA3BIBAIOT Pa3jINyYHbIe CTaguu oOpa3oBaHusi 3Be3npl. 'T'azoBbie KoiObl', wim maibiieoOpasHbie
OTPOCTKH, HA KOHI[AX KOTOPHIX CBEPIIAETCS TAMHCTBO POKIEHUS 3Be3]l, OOHapyzKeHbI "Xa60moMm" B
OoHON M3 TyMaHHOCTeH co3Be3musi 3men (pucyHok 22). B tymannoctn Opnona GbUI0 0OHApPYIKEHO
IEJI0E CEMENCTBO MOJIOABIX 3Be3q, npuMmepHo 700, o0pa3oBaBIIMXCSI 3a MOCIETHHN MIJLUTHOH
ger. U kaxnmas Tperbsi W3 3THX 3Be3][ O0OJAJAeT Ta30BO-ILUIEBBIM OOJIAKOM - HAJ0 IOJIararh,
MarepuaioM I Oyaynux mwiaHer. B mecrs u3 HuX ObUIM 3aMedYeHbI T€HH OT MPOTOILIAHETHBIX
CKOIUIEHMI - MeJIbYalillinX dYacCTHI[ MarTepud - W MOJIOAYK 3Be3ay B menrpe. Hamo cka3sars,
9YTO PErdoH 3TOM TYMAHHOCTH 3acejieH 3Be3gamu B 10 Teicsiu pa3 IUIOTHee, YeM Ta 4YacTh
Bceenennoii, rge naxopurcst Hame Comune. HoBble maHHbIE MOMOIVIA MOHSATH MPUPOAY U 3HAYEHHE
TAK Ha3bIBA€MbIX "TOJlyObIX KapIMKOB" (3T0 HE 3Be3/bl, a OTJAIECHHbIE TAIAKTHKH). B jgarekom
NPONLIOM OHH, BHIAMO, HTrpaid Bo BcejleHHON 3HAYNTEIHHO OOJBIIYI0 POJIb, HEXKEHM ceidJac.
Ha cHuMKax, HEIbI0 KOTOPHIX ObUIO HAOMIOJIEHHE 3a HE CTOJb YIAIEHHBIMH TaIaKTHKAMH, K
YIUBIIEHHIO ACTPOHOMOB, OOHAPY?KEHO MHOZKECTBO 'TOJIyObIX KapJIHKOB', TO €CTh OTIAIEHHBIX
ratakruk. OHH UMET OJHYy OCOOEHHOCTH: 3TO HE JUCKH W CIOHPAIN, KAKAMH MbI MPUBBIKIN
BHJETh COCEJHHE C HAMH CKOIUIEHHSI 3Be3[[, a CKOIUIEHHUsI, KOTOPbIE HE HMEIOT OIpPEIEeIEHHOMN
crpykryppl. OHH Kak Obl COOpaHbI W3 PBAHBIX KIOYKOB. B 9THX CKOIUIEHHSIX JOMHHHPYIOT
3Be3]bl, MMEKIIHE BBICOKHE TEMIIEPATyPbl, U OT ITON0 B HX CHEKTPe H30BITOK TrOJy0bIX
aydeit. Amepukanckue acrpoHombl Anan Jlpecciiep u3 mHcrwryra Kapaerm m ero Kouterm w3
uHcTHTyra B bBarrrmmope - croenmpaibHO W3yYald THUIBI TAJIAKTHK, HANOJMHSIONMX BceleHHyro.
IIo ux HAOGAWIEHHSAM, TAIAKTHKH, KOTOPbIE BBINISISIT CETrOJHSI SJUIMNTHYECKHMH, OYEHb
ObICTPO TEPSIIOT CBOKO (hopMy U craHOBsITCA 'OeccrpykrypHbivH'. CoHpaibHbIE Ke TATaKTHKH
BOT YK€ Ha MNPOTSIZKEHHH 5 MIWUIHAPAOB JIET HE TEPSIIOT CBOEHW CTPYKTYPhI, Pa3BHBAKTCS
B OJIHOM HANPABJIEHHH.
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Puc. 60 B ogHOIl U3 0O4YeHb OTIATEHHBIX
rajakTak Tejeckon “Xa66a” oOHapyXKuI
npumMepHo 50 I1mapoBBIX 3Be3JAHBIX
CKomieHHui (roigy6GoBaTrbie TOYKH), B
KOTOPBIX MHOIO MOJIOABIX 3Be3i. B nHamei
lanakTuke MmMApOBBIE CKOIUIEHHSI OOBIYHO
CYHTAIOT CTAPBIMH.

61 B unenrpe ramakruku NGC 4261
(co3Be3aue JleBbI) OpOHUTANBHBIA TeJECKOI
Halel CBeTAIeecs ra3oBoe KOJbI0, OBICTPO
Bpamamwineecsi. MoOXHO mojaratb, 4YTO BHYTPH
ITOro KoJiblla “depHasi apIipa”, macca Koropon 1.2
MIJLUTHAP/IA COJHEYHBIX MAacCC.

‘ITO-HI/I6YILL, JJII Hac ceflyac He HMMeeT HHKAKOro 3HadeHus. BaxmHo B
JaHHOM dCJIy4da€ TO, 4YTO BO3MOZKHOCTH CaMOI'O (baK’I‘a CyIeCTBOBAaHUSI
CEIbMOI'0 3B€HA BIIOJIHE IOIIyCTHMA. To €CTb, pe€aJIbHbIE HaﬁJIIOILaeMbIe
IIpoHeCCorl MOTI'YT OBITH HCTOJIKOBAaHbI KakK OTHOCIAIIKECA K IIponeccaM
06pa3OBaHI/I$I HOJIOGHLIX 00beKTOB. A omnucarh HEKOTOPLBIE

Puc. 62 Kpacounast nanopama tymanHoctd Opuona.
MasieHbKHE CBeTIbIE€ JUCKH - 9TO MOJIOJbIE 3BE3JIbl,
OKpYKEHHbIE IPOTOILIAHETHBIM OO0JAKOM.
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IIPU3HAKH 3TOI'0, HEBHIHUMOIO
HaM, OO0bEeKTa, MBI CMOXKEM
HECKOJILKO II03KeE.

Bor, okasmiBaercs, 4ToO
MBI BHIHM, TSI 4Yepe3s
MOIITHBIN TeJIEeCKOI Ha JaJEKyIo
rajJakTHKy, TaKylo, HallpuMep,
KaK Ha MpeJCcTaBJIIeMbIX
CHHMKaxX. 2To, HaOI0IaeMbIi
HaMH BOOYHIO, IIPOIECC
00pa3oBaHUs YaCTHULBI
CJIeyIONero YPOBHS
MaTepHaJIbHBIX CTPYKTYD.
Tonaprko Hame BOCHpPHITHE
MHpa pealli30BaHO0 B TaKOM
JuarasoHe U3MeHEeHUHN
BPEMEHHLIX ITapaMeTpoB, YTO
MbLI He MOXXeM 3aMeyaThb
Te4eHHe 3TOro JUINTEJIBHOTO
npomnecca. TodHOo TakKylo



Puc. 63 «Pamuorpadusi» ranakrukua M81
B jguaun HI 21 cm, moidydeHHass ¢ TOMOIIBIO
MHOI'OKAHAJILHOIO paaHoreiieckona B BecreGopre
(TComwnanmust). Ilpu u3ydeHnn COUPAIbHBIX CTPYKTYD
rajakTuK, IHOMHMO OINTHYECKHX METOJ0B,
HCIOIB3YIOTCA M PaJIuoaCTPOHOMHUYECKHE. ITOT
MeTOI, TO3BOJISIET PErUCTPUPOBATh PAIHOU3ITyYeHUS
Pa3/IMYHOr0 NPOMCXONXKJIEHHS: TEILIOBOr0 H
CHHXPOTPOHHOIO. B cilydae TeIuioBOro M3iiydyeHust
B pa3sHbIX JMANa30HAX JUIMH BOJH Mbl HMEEM JejI0
¢ narydennem HI na Boane 21 cM, ¢ uU3IydeHHEM
B BOJOPOAHBIX PEKOMOMHAIMOHHBIX JIMHHAX, a
TaKXKe B PAJHOJIHHUAX MHONIOIIEHHUsS] MOJIEKYJI,
nanpumep, CO, H,, OH, H,CO. Hsnydenue B
auaaH 21 CM CBSI3aHO CO CBEPXTOHKONM CTPYKTYpPOI
OCHOBHOIO YPOBHsI HelrTpansHoro sogopoma HI.

B 1972 r. rouiaHacKue paguoacTPOHOMBI,
MOCTHTHYB paspemeHuss B ~25-30°, mamum
MOATBEPKICHHE TOMY, YTO B HEKOTOPBIX CIIydasix
BOJOPOJAHBIE 00JlaKa JOBOJbHO OTYETIHUBO
00OpPHCOBBIBAIOT CIMPAIbHbIE BETBH TaJaKTHK.

KapTUHY Mbl CMOIVIM OBl HaOJOJaTh, HAXOJSIChb HAa YPOBHE aJPOHOB,
paccMmatpuBasi mpollecc o0Opa3oBaHus aToMa. [o ecTh, BHIAUM MBI
cerlyac Kak 3BE3JIbl BTIATMBAIOTCI BHXPEM B €r0 IEHTPAJIbHYI0 00JIACTh.
Tam onm OygyT 3aTsIHyTHI B 000JIOUKY HOBOI'O O0Opa30BaHUsI U JaJIbllle
IIPOCTO PACCHIIATCI HA MeJKHe BHXPH, M3 KOTOPBIX OHH ObLIH
o6pa3oBaHbl. PeanbHble HaAOJIOJEHHS IEeHTPAJIbHBIX OO0JacTel Hallen
rajlakTUKH 3aTpPyJHEHbl M3-3a T'a30IbUIEBBIX 00JIAKOB, HO HUCCIIE0BaHUS
B HH(ppaKpaCHOM JHala30He H3JIyYeHHs MOKa3aJld HaJInyHe HCTOYHHKA,
H3JIy4Jalollero B 3TOM jJuana3oHe, HIMeIIUM YTUIOBbIe pa3Mephl IOpsaKa
5, BHYTPH KOTOpPOT'0 HaXOJUTCS elle Oojiee MOIUHBIA TOYEeYHBIN
PaJHOMCTOYHHMK. AHallN3 HaOJIONeHHH B paguo- U HHPPAKPACHBIX
Juana3oHax II0Ka3blBaeT, UYTO H3JIyYeHHe HMeeT CHHXPOTPOHHYIO
npupojy. JIMHEeHHbIA paJuyCc 3TOI0 HCTOYHHKA oreHuBaeTcsi B 104-1016
CM. YjepKaTh PESITUBHCTCKHE YaCTHIbl OT pa3jiéra u3 TaKoh Majoin
00JIaCTH IIPOCTPAHCTBA MOZKET JIMIIb
CBEPXMACCHBHBIA 00BeKT ¢ M ~ 310*
M, KOTODBIM MOXKET SBJIATHCH, TaK
HaspIBaeMasi, 4épHas JpIpa. Ecim npu
oT0oM 10% 5HEprud MoKos IajaruEero
BellleCTBAa IIPEBPATUTCS B SHEPrHI0
PEJIITUBUCTCKUX YaCTHll, UX MOIHOCTU
OyjJeT BIIOJIHE JOCTATOYHO JJIs
00bsICHEHH S HabJIojgaeMon
HHTE€HCUBHOCTH KOCMHUYECKHUX JIyuen
B IaJlaKTHKE.

Puc. 64 Dummrmuyeckasl rajakTHKA.
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O6paTuMcsl CHOBA K JHarpaMMe.
Ecniu HOoBOe o0Opa3oBaHue Oyjaer
CO3JIaHO H3 3BE3M, TO B €ro 000JI0YKe
TaKoON 4JacTullbl He G6yaer. Tam Oymer
PSJIOM CTOSINAST YacTHI[A - 9TO aTOM.
Torma my1s1 cBoero CymecTBOBaHUsS UM
moTpebyeTcsl IOCTOSHHO BCAChIBaTh
agponrpl. CjiemoBaTelIbHO, BOKPYT
rajJakTHK H B CaMOH TaJlaKTHKe
MBI CMOIJIM OBl HaOJIOgaTh TaKoe
JIBIZKEHHE aJ[POHOB.

4 II0JI00HOE JIBIZKEHHE
3JIEKTPOHOB JIECTBUTEJILHO
cymecTByeT B rajaktuke. O TakoMm
IIOCTEIIEHHOM HX IIPOJBUXEHHH K
IEHTPAJILHOM YacTH MOXKHO CYJIUTh
110 0OHAPYKEHHOMY PaIHOU3TYUYEHHIO
g'(‘}cc ggSSB;azgggef?:By;“;'ﬁH:fmmm rajakTHKH. BI)ICTpI)VIe 2JI€KTPOHEI

KOCMHYECKHX JIyuyeH, JBUTasICh B
MEX3BE3IHBIX MACHHTHBIX IIOJISIX, BO30YXKIAIOT 2JIE€KTPOMarHHTHOE
H3JIy4YeHne, KOTOpoe U OOHAPYXKHUBAETCS C IIOMOINBIO PaHOTEIECKOIIOB.
Bokpyr BuIMMOM 4YacTH TrajlaKTHKH HaO/II0JaeTcs TaK Ha3bIBaeMoe
paguorano. Ilo BuOy M CBOMM pa3mepaM 3TH CTPYKTYPbl IIPHMEPHO
COOTBETCTBYIOT BHIUMON YaCTH TaJlaKTHKH. A MeX3BE3HbIe MarHUTHbIE
nojisi, OOHapyKeHHble B OO0JACTH CKOIUICHHS 3BE3]], MPUOIU3UTEILHO
IIOBTOPSIIOT CIIMPAJIbHBIE pPYKaBa BHXPEBBIX CTPYKTYP TajlakTHK. U
TOJIKO B 3JUIMITHYECKUX T'aJlaKTHKaX IOJO0OHEIE SIBJIEHUS HAOII0JAI0TCs
KpaiHe cja6o. Ho, Kcratm, TaM Xe U He HaOMIOJAIOTCS IPOIECCH
POXKJIeHHsI HOBBIX 3BE3]]. OUeHb Jaxke 2TO BCe IOXO0XKe Ha TO, YTO TaKHe
SJUIMIITHYECKUE 3BE3JHbIE CKOIUIEHHS YK€ 3aBEPIIWIH CBOH IIEPHO
AKTHUBHBIX JEHCTBHH M CYIIECTBOBAHHE YACTHIBI CJIEYIONIET0 YPOBHSI
IIOJIXOJIUT K KOHIy. To ecTh, B CjIydyae C SJUIMITHYECKOH TIajlaKTHKON
ceabMasl 4acTUIla HAXOJUTCI Ha CTaJuH yracaHUs.

PaccmarpuBasi BOSHUKHOBEHHE IIPOCTPAHCTBEHHBLIX CTPYKTYpP Oojiee
BBICOKOI'O IIOPSIIKA, MOXKHO IIPEJCTaBUTh, KaK YaCTHIBI CJIEIYIOIEro
VPOBHSI BBICTPAHBAIOTCS B IIEIIOYKH, O KOTOPBIX INOBOPHJIOCH BBINIE, U
OpPraHu3yIOT YTO-TO HAIOJ00He T'MI'aHTCKOM KPHCTAJUINYECKOH PEIIETKH.
9710 yXke Tak HaspiBaeMass “Meraranmaktuka’. To ectb, U3 BcCero
BBIIIEH3IOKEHHOT0 CJIEAyeT, YTO LEHTP IajlaKTHK IIPeJCTaBisieT co60m
THMaHTCKUH BHXPb, CO3JAONUH CJIEAYOUYI0 YacTHILy, COCTOSIIILYIO
n3 aromoB. Ilo aHanmm3mpyeMon puarpamMMme 3TO 3aBeplnaionas,
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Vits incogmita ST L (B

cellbMas 4YacTUIlAa Hallero MHpa H €€ IPHHAIJIEKHOCTb K TaKHUM
MeTarajakTH4eCKHM IIPOCTPAHCTBEHHBIM CTPYKTypaMm 0oJjiee BBICOKOIO
MOpsaAKa, MOXKeT ObITb OOBSCHEHAa €€ ydacTheM B Ipolleccax, o
KOTOPBIX MBI JaXKe M He JoTajbIBaeMCs.

Tak Hama rajgakTuKa, IIOpOKIas CIEIYIONy0 YaCcTHILy, COBMECTHO
¢ gaByMs MarenanoBeiMu OO61akaMH 00pas3yloT TPOHHYIO CHCTEMY
B3aMMOJIEACTBYIONMX TI'aJJaKTHK. JTa CHCTEMa, B CBOIO OYepejlb, BXOIHUT
B HeOOJIbIIOEe CKOILUIeHHe, Ha3biBaeMoe MecTHas TIpynmna rajlaKkTHK.
PazBuTne Takux CTPYKTYP MOKHO IIpOC/Ie€XXHBaTh BeCchMa JajeKo, HO,
B KOHIIE KOHIIOB, 00pa3yeTcss HEKOTOpas IPOCTPAHCTBEHHAs1 CTPYKTYPa,
Ha3bIBaeMasg MeraramakTukon. YjeHpl TOH OrPOMHOHM acCOIHAIFH
HMEIT TeHAEHIUI0 K 00pa30BaHHUI YHOPSJOYEHHOM CTPYKTYPHI,
HAIIOMHHAIIEH KPUCTAUIMYECKYIO PEIIETKY.

MecrHass rpynmna IpejcTaBisseT co00H IIpUMep CPaBHUTEILHO
paccessHHOHN T'pymmbl. HM3BecTHO HOBOJILHO 00JIBIIOE YHCIO KOMIAKTHBIX
I'PYII, COJIEPKAIIUX HECKOJIbKO INaJIaKTHK BBICOKOH CBETHMOCTHU. B psje
cJlydyaeB 4jIeHbl TE€CHBIX TI'PYII HACTOJBKO OJIHM3KO PACIOJIOXKEHBI JpyT
OT JIpyra, 4TO HOJIZKHO IIPOSIBISITLCS T'PAaBHTAIlMOHHOE B3aMMOJIEHCTBHE
MeXITy HHUMH.

Hccnenys Takue orpoMHble 00pa30BaHHsI MOXKHO HaOJIIOJaTh BeChMa
HeOObIYHbIE B3aHMOCBSI3HU MEXKIY BOJIOIHOHUPYOIIUMHA 00pa30BAHUSIMHU.
HaunGonee sdderrTHo pasButHe 3TOro mpoiecca B auHamuke. Ha
; PHUCYHKe 65 NpPHUBOTUTCS
OJIMH H3 CHHMKOB JBYX
B3aUMOJENCTBYIOIHUX
00bEKTOB. I9TO U €CTh
HaOJamogaeMblH HaMHu
BOOYHIO IIpoLecc
CTOJIKHOBEHHUS JBYX
4acTHll CeAbMOI0 3BeHa.
JlanpHeHIee pa3BHTHE
NOJO00OHBIX IPOIECCOB
Mbl yYBHUJETh BPAH JIH
CMOZKeM, 3JIeCh IIPOIECCHI
NMPOUCXOMSAT B TaKHX
BpPEMEHHLIX uala30Hax,
4YTO Hallel KHU3HH He
XBaTaeT, YToObl 3aMeTHTh
peajibHble HU3MEeHEeHHUsI.
Puc. 66 KpynnomacmrabHast crpykrypa BcenenHoii. HTaK’ FaTakTHEH I

CepepHoe TanakrTuueckoe mnomymapue. Ilomoc B menrpe. UX CKOINICHHA Pa3JInYHON
HanpasjieHue Ha HyJeBOil MepHIUAH BBEpPXY.




R Kolaneske A.A.

MOIIHOCTH 00pa3yloT CBOEro poja “aXXypHyIO IPOCTPAHCTBEHHYIO CEeTh’:
CI'YIIEHHS] TaJaKTHK, IEINIOYKH, CBEPXTaJaKTHKH, U CBEPXCKOILICHHS
okpyxaT ooOmacta (“I4edKH’) OYeHb HH3KOH IUIOTHOCTH, IPHYEM
BCs 9Ta sYencTas CTPYKTypa HaxOIUTCsS B HEIPEPHLIBHOM paCHIMPEHHH.
To ecrh, HecMOTpPs Ha OONYI0O TEHAEHIUI0 K OO0ObeJUHEHHIO B
0oslee KpyIHbBIe 00Opa30BaHHs, YaCTHIBI CEIbMOI0 3BeHa TOJILKO
VIQIIIOTC JIpyr OT apyra. MIMeHHO Takue IIpoIecchl MbI HabJII0aeM
B MeTarajJlakTHYeCKHX MaciuTadax.
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