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BBEAEHWE

e Ha npoTsXeHun BeKOB €ANHCTBEHHbIM
MCTOYHMKOM CBEAEHUN O 3Be3aaX U
BceneHHon 6bln1 AN acCTpPOHOMOB BMAUMbBIN
ceeT. Habnogas HEBOOPYXEHHbIM M1a3oM UK
C NMOMOLLbIO TENECKOMOB, OHWU UCMO/1b30BaIN
TONbKO O4YeHb HeEGONbLLION UHTEPBA BOSH U3
BCero MHoroobpasusi a1eKTpoMarHUTHOro
N3y4yeHus, ucnyckaemoro HebecHbiMu
Tenamu.

AcTpoHoMUS Npeobpas3unnacb C cepeinHbl
Hawero BeKa, Koraa nporpecc gusnku um
TEXHUKW NpeaocTaBua em HoBble Npnbopbl 1
WHCTPYMEHTbI, MO3BONSAIOWMNE BECTU
HabnaeHns B CaMOM LWUMPOKOM gMnarnasoHe
BOJIH — OT METPOBbIX PaANOBOJIH A0 raMMma-
nyJyen, rae ASvHbl BOH COCTaBNSAOT
MUIAMapaHble 40NN MUUMETPA.

. OTO BbI3BaNI0 HAapacTalwwWmMn NOTOK
aCTPOHOMMYECKNX AaHHbIX. PaKTUYecku Bce
KpyrnHenwme OTKPbITUS NOCNeaHUNX neT -
pe3ysibTaT COBPEMEHHOIO pa3BUTUS
HoBenLwmnx obnacrtenm acTpOHOMUK, KOTOpas
cTana cemyac BCEBOJIHOBOMN.




Ewe ¢ Havana 30-x roaos, Kak
TOJIbKO BO3HUKIIU
TeopeTuyeckme npeacraBieHuns
O HENTPOHHbIX 3Be34aX,
0XMNAAN0Cb, YTO OHU AOJIKHbI
NposiBUTb cebsa Kak
KOCMUYECKNEe UCTOUYHUKMU
PEHTreHOBCKOIro U3ny4yeHus.
DTN OXMNAaHUS onpaBaaInucCh
yepe3 40 neT, kKoraa 6b1n
obHapy>xeHbl 6bapcTepbl K
yAanocb AoKasaTb, YTO UX
N3y4eHune poxaaeTcs Ha
NOBEPXHOCTUN ropsiunx
HENTPOHHbIX 3BE3[.

e Ho nepBbIMU OTKPbITbIMU
HEUTPOHHbLIMN 3BE34aMun
OKa3a/IMCb BCe Xe He
6apcTepsl, a nynbcapesbl,
nposisuBwmne cebs -
COBEPLUEHHO HEOXUAAHHO - KakK
MCTOYHUKU KOPOTKUX
MMMNYNbCOB paanoOnN3NyyYeHus,
CNEAYIOWUX APYT 3a APYIOM C
Nopa3nTesibHO CTPOromn

NeproAviHHOCTbH.




OBLLAA XAPAKTEPUCTUKA 3BE3/.

e 3Be3/bl 6bIBAIOT HOBOPOXAEHHBLIMW, MONOALIMU, CPEAHETO
BO3pacTa MU cTapbiMn. HoBble 3Be34bl MOCTOSAHHO
06pa3ytoTcs, a cTapble MOCTOSAHHO yYMUpPaLoT.

e JXXM3HEeHHbIN UMK 3Be3abl. ObblyHasA 3Be34a, Takas, Kak
ConHue, BblaeNnisieT aHepruio 3a cHeT npespalleHms
BOZOpO/Ja B resiun B epHOU neymn, Haxoasiewucs B
camon ee cepauesunHe. ConHue coaep>XUT OrpoMHoe
KO/IM4YeCcTBO BOAOpOAa, OAHAKO, 3anachl ero He
6eCKOHEeYHHbI.

e 3a nocnegHue 5 munnunapaos net ConHue yxe
n3pacxonoBasio MoJIoBMHY BOAOPOAHOIO ToNMBa U
CMOXET noaaep>XmBaTb CBOE CYLLECTBOBaHME B TEUYEHUE
ewe 5 MmnamnapaoB NeT, npexae Yem 3anacbl Bogopoaa
B ero aape UCCAKHYT. A 4YTOo NOTOM?




B KOHEYHOM UTOre BCe 3Be3bl CTAperT U YMUPALIOT, HO
NPOAO/HKUTENBHOCTb KaXa0W OoTAe/IbHOW 3Be3bl
ornpenensieTcss ee Maccouw.

TeMnepaTtypa. TemnepaTtypa onpegenseT UBeT 3Be34bl U ee
cnekTp. Tak, HanpuMmep, ecnm TeMnepaTtypa NOBEPXHOCTHU
cnoes 3Be34 3-4Tbic. K., TO ee uBeT KpacHoBaTbIn, 6-7 TbiC. K.
- XentoBaTbl. O4YeHb ropssume 3Be34bl C TEMNEPATYPOMN CBbILLE
10-12 Tbic. K. umetoT 6enbin nnn ronyboBaTbIn LBET.

XUMmnyeckmnin coctaB. XMMMYECKMN COCTaB HaApPYXHbIX CITI0EB
3Be3/, OTKyAa K HaM "HenocpeaCTBEHHO" NpuxXoanT Ux
N3nydyeHmne, xapakTepmusyeTcs NosiHbIM npeobniagaHmnem
BoAopoAa. Ha BTOpOM MecTe HaxoaAuTCa reniunm u apyrmue
3/1IeMeHTbl, HanpuMep xeneso, pocgdop.

Paauyc 3Be3abl. [ToBepXHOCTb 3Be34bl paBHa 4 R 2. OTcloaa
CBETUMOCTb paBHa: TakuM o06pa3oM, eC/i N3BECTHbI
TeMnepaTtypa U CBETUMOCTb 3Be3/bl, TO Mbl MOXEM BbIYUC/TUTb
ee paguyc.




NCTOPUSA HASBAHWA 3BE3A U
CO3BE3 4NN

e UcTopusa co3se3anin o4eHb
MHTepecHa. Eweé o4yeHb AaBHO
Habnwoaatenn Heba
ob6veanHunn Hanbosee gapkue
N 3aMeTHble rpynnbl 3B€3/ B
co3Be3aus U gann um
pa3/IMyHble HAMMEHOBAHMUS.

e DTO OblIN MMEHa pPa3/INYHbIX
MUPUNUYECKUX repoes nmn
XXUBOTHbIX, NepCOoHa)xewu
nereHa U cKasaHum -
[[epkynec, LUeHTaBp, Teneuy,
Lledben, Kaccuones,
AHapoMeaa, llerac v ap.

e B Ha3BaHUsAX co3Be3auni
[MaBnuH, TykaH, UHaeeu, HOX.
KpecTt, Panckas lNtuua 6bina
OTpa)XeHa 3noxa Bennkunx

i reOCPACUYECKMX OTKPLITUN.




o Co3Be3aun oyeHb MHoro - 88. Ho He Bce u3
HUX ApKMe n 3aMmeTHble. Hanbonee boraTo
ApKNMKN 3BE3aaMUN 3MMHee Hebo.

e Ha nepsBbi B3rnsa4, Ha3BaHUSA MHOIMMUX
CO3BEe3MN KaXyTCcsa CTpaHHbIMK, HacTo B
PAaCMNoOJIOXKEHUN 3BE34 OYeHb TPYAHO UMK AAXe
NMPOCTO HEBO3MOXHO PaCcCMOTPETb TO, O YUEM
rOBOPUT Ha3BaHMe co3Be3and. bonbliagd
Meneeguua, HanpuMmep, HanoMMHaAET KOBLL,
OYeHb TPYAHO nNpeactaBuTb Ha Hebe XKunpada
nnn PbICb.

e Ho ecnn Bbl NOCMOTPUTE CTAapUHHbIE a@TNACHI
3BE&€3aHoro Heba, To Ha HMUX co3Be3auS

M306pa)KEHbI B BUAE XXNBOTHbIX.




MU®bl B ACTPOHOMUK

e YTto e€BHUe rpekm
paccka3biBasn 0 MeaBeamuax?
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cywiectByeT MHOro nereHg. Bort o s e o : 2.
oAHa um3 HMX. Korpa-to B ‘ Nuup '

He3anaMATHble BpeMeHa, y uaps
JInkaoH, NnpaBuBLUEro CTpaHomn
Apkaauven, 6bly1a 4OYb MO UMEHM o
Kannucro. KpacoTta eé 6bu1a cTonb BeneTHaW
HeO6blIKHOBEHHOM, UTO OHAa ‘ :
PUCKHYNa conepHuyaTb ¢ Fepou - o K‘OBU_] ;
6ornHen n cynpyrom scemoryuiero |'‘ ‘
BepxoBHOro 6ora 3esca. PeBHuBas | '
Nepa otomcTuna Kannucro: Cax
NnoJZib3ysiCb CBOMM o )
CBepXbeCTeCTBEHHbIM W P
MOryuwlecTBOM, OHa npeBpaTtuia eé *

B 6e306pa3sHylo meaBeaunudy. Korpa i’ Bo”
cblH Kannucro, 1oHbin Apkag, Y
BO3BPaTUBLUUCDL C OXOTbIl, yBuUgeny i«
ABepen cBoero AoMa AMKoOro 3seps,
OH HMYEero He nogo3peBas, YyTb He
y6bun cBoo Matb-MmeaBeamly. dToOMy
nomMelwan 3eBC - OH yaAep>Kan pyKy
Apkapa, a Kannucro HaBcerga B3sn

K cebe Ha Heb0O, npeBpaTUB B
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BOJIbLLUAA MEABEANLA
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B Manyio Measeguuy 3a04HO
6b11a npesBpalleHa n nobumas
cobaka Kannucro. He octancs
Ha 3emne n Apkaa: 3eBC U ero
npeBpaTW/ B CO3BE3aNE
Bononaca, 06pey€HHOro HaBeku
CTOPOXWUTb B Hebecax CBOO
MaTb.

e [naBHasa 3Be34a 3TOro
CcO3Be3auA Ha3biBaeTcs ApKTyp,
YTO O3HA4aeT "CTpax
Measeauubl” . bonblias u
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Manas MesBeauLbl SBNSIOTCS Wi/ =~ K A
He3axoAALWMMN CO3BE3ANAMN, » e 4 v 9 A
Hanbonee 3aMeTHbIMU Ha Wi ¥ Wil i

CEBEPHOM Hebe. i




OTKYAA BOJIOCbl BEPOHUKW HA HEBE?

Y npeBHero co3se3ansd JlbBa Ha Hebe 6bls1a A0BOJIbHO
6onblwas “tepputopmnsa” , a cam Jles 6bin1 obnagaTtenem
BeJSIMKONENHOM "KNCToYKMN” Ha xBocTe. Ho B 243 roay A0 H.3.
OH ee nuwwuncs. lNpounsowna 3abaBHasd NCTOPUS, O KOTOPOU
rflacuT nereHaa.

Y ernnetckoro uaps lNnronemMes 2Bepreta 6bl1a KpacaBuLa
cynpyra, uapuua BepoHunka. OcobeHHO BeniMKosienHbl bbiin ee
POCKOLUHbIE A/IMHHbIE BoNloCbl. Koraa lNToniemen oTnpaBuscs
Ha BOWHY, ero oneyaneHHas cynpyra gana Knartesy boram: ecnum
OHU COXPaHAT ee NbMMoro Myxa uenbiM U HEBPEeANMbIM,
NPUHECTN B XepTBY CBOU BONOCHLI. Bckope lNTonemen
61aronony4yHo BEpHYJICs AOMOU, HO, YBUAEB OCTPUXKEHHYIO
cynpyry, 6bi1 paccTtpoeH. LlapCTBEHHYIO YeTy HEeCKOJ/1bKO
yCrokousa actpoHoM KOHOH, 3asaBuB, 4TO 60rm Bo3HeCun
BOJ10Cbl BepoHUKKM Ha HebO, rae M npeaHasHavYeHo yKpawaTb
BE€CeHHME HOouUMN.




2BOMOUNA 3BE3/]

e YT06bI NPONTN CaMyO0 PaHHIOO CTaANIO CBOEN
3BOJIIOLUMU, NPOTO3BE3AAaM HY>XHO CpaBHUTENBbHO
HEMHOIO BPEMEHMN.

e TaK Kak BpeMs 3BOJIIOLUNN NMPOTO3BE3] CpaBHUTESIbHO
HEeBeJSIMKO, 3Ty CaMyto PaHHIOK pa3y pa3BUTUS
3Be3/bl OOHApPYXWUTb TpyAHO. Bce e 3Be34bl B TaKOU
cTaamun, no-snanMMomy, HabnwaatoTcs.

e B 1966 r. coBeplleHHO HEOXNOAHHO BbiBUMAACh
BO3MOXHOCTb HabnwgaTbe NpoTo3BE34bl HA PaHHUX
cTaamnsax nx asontounmn. Benmko xe 6b1J10 yanBneHue
paanoacTtpoHOMOB, Koraa npu ob63ope Heba Ha BosiHe 18
CM, cooTBeTCcTBYOLWen paanonnHmm OH, 6binun
obHapyXeHbl SpKMne, 4Ype3BblYaMHO KOMMaKTHble (T.e.
MMetoLLMe Masible YyrioBble pa3Mepbl) UCTOYHUKMN.




Bbifla BbiCKa3aHa rmnoTtesa, UTo 3TU JIMHUKU NpuHaanexar
KaKOW-TO HEM3BECTHOM Cyb6CTaHUMMN, KOTOPOM Cpa3ly Xe Aanu
"noaxopdauwee" nma "Mmnucrepnym”.

OpgHako "MuctepmyM" odeHb CKOpPO pasaenun cyabby cBoux
onTnyeckmx "6bpatbeB" — "Hebynuna" n "KopoHHsa". [eno B TOM,
YTO MHOIMMe AeCATUNETUS ApKUe NTNHUN TYMaHHOCTEN U
COJTHEYHOW KOPOHbI HEe NoaAaBaIMCb OTOXAECTBEHUIO C
KakKnMMun 6bl TO HM Bbl1I0 N3BECTHBLIMKU CNeKTPasibHbIMU JIMHUSAMMU.
[T0O3TOMY UX NPUMNUCBLIBASIM HEKUM, HEN3BECTHbLIM Ha 3eMJle,
rMNoTeTM4YeCcKmMM afieMeHTaM — "Hebynuw" n "kopoHuo". B
1939—1941 rr. 6b1210 YbeanuTenbHO NOKa3aHo, YTO 3araoyHble
nMHNN "KopoHna" npmHaanexaTt NOHU30BAHHbIM aTOMaM
XKenesa, HUKensa n Kanbuus.

Uepe3 HecKo/1bKO HeAeslb Nocsie OTKPbITUA CTano ACHO, YTOo
nMHnNM "Mmnctepmnyma" npuHagnexart o6bIKkHOBEHHOMY
FMMAPOKCUIY, HO TOJIbKO HaxoasweMmycsi B He06bIKHOBEHHbIX
yCNOBUSX.

NTak, NCTOYHUKMK "MUCTepmnyma" — 3TO FrMraHTCcKue,
NnpupoaHble KOCMUYEeCcKne Masepsnl, paboTaroLime Ha BOJIHE
NHNN TUAPOKCUA, A/IMHa KoTopoun 18 cM. MIMeHHO B Ma3sepax
(2 Ha oNTUYECKNX U NHMPAKpPACHbIX YaCcToTax — B na3epax)
AOCTUraeTcsd OorpoMHasl ASpKoCTb B JIMHUUN, NPUYEM
CrekTpasibHas WnpuHa ee Mana.




Be3 nocTossHHO AencTByowen "Hakaukmn" Masep unium nasep
HEBO3MOXHbI. Bonpoc o npnpoge mexaHm3ma "Hakauku"
KOCMMYECKNX Ma3epoB, NOKa efe OKOHYATEesIbHO He peLleH.
OaHako ckopee Bcero "Hakaudykon" Ciy>XuT AOCTaTOYHO
MOLWLHOEe MH(ppaKpacHoe U3ny4yeHue.

MexaHun3Mm "Hakaykn" 3TUX Ma3epoB MNoKa eLlle He COBCEM
SICEH, BCe Xe MOXHO CoCTaBuUTb cebe rpyboe npeacraBrieHme
0 Pn3nYecknx ycnoesusax B obnakax, nanydarowmx
Ma3epHbIM MexaHWU3MOM IMHUIO 18 cM. lpexae Bcero,
OKa3bIBAeTCs, UYTO 3TN obnaka AOBOJIbHO M/IOTHbLI: B
KybnyeckoM caHTUMeTpe TaM nMeeTcs no KpanHen mepe 10
8 —10 °yactuu, npuueM cylwectseHHas (a MOXKET BbITb U
6onbliag) 4acTb X — MOJIEKYIIbI.

TeMnepaTypa Bpa4 i NpeBblllaeT ABe ThbiCAYM rpaaycos,
cKkopee Bcero oHa nopsaka 1000 rpagycoB. DT CBOWCTBA
pPEe3KO OT/INYHbLI OT CBOWCTB Aaxe CaMbIX MIO0THbIX 06/1aKoB
MeX3Be34HOro rasa. Y4nmTbiBasa ele CpaBHUTENIbHO
Hebonblmne pa3mepbl 061aKOB, Mbl HEBOJIbHO MPUXOAUM K
BbIBOA4Y, YTO OHW CKOpee HanoMMHAaloT NPOTAXEHHbIE,
AOBOJIbHO XON0A4HbIEe aTMOCdepbl 3Be3] — CBEPXIUraHTOB.




O4yeHb Noxoxe, 4YTo 3TN obnaka eCTb He YTO UHOe, KakK
PaHHAS CTaaMsa pa3BuUTUA NpPOTO3BE3, cneaylolas cpasy
3a UX KOHAEeHCauuen n3 Mexs3Be3agHon cpeabl. B nonb3y
3TOro yreepxaeHunsa (KoTopoe aBTOpP 3TOMN KHUIU BbiCKa3arsl
ewe B 1966 r.) roBopsaT n gpyrune akrhbl.

B TyMaHHOCTSX, rae HabnwoaatoTca KOCMUYECKME Ma3ephl,
BUAHbI Mofioable ropsume 3Be3abl. CneaoBaTeNibHO, TaM
HeAaBHO 3aKOHYUIICHA U, CKOpee BCero, npoao/IKaeTcsa u B
HacTosiLlee BpeMS, NpoLecc 38e34006pa3oBaHms.

Moxxanywn, camoe nbonbITHOE 3TO TO, YTO, KaK
NOKa3blBAlOT paanoacTpoHoMMyeckmne HabnoaeHus,
KOCMMYECKMe Masepbl 3TOro Tmna Kak 6bl "norpyxeHbl" B
HebonblUMe, o4YeHb NJIOTHbIE 0b6slaka MOHN30BAHHOIO
BOAOpOAaA.

B 3Tnx obnakax nmMeeTcss MHOro KOCMMYeCKOW Mblsin, YTO
nenaert nx HeHabnwaaeMbiMM B ONTUYECKOM AMana3oHe.
Takne "KOKOHbI" MOHM3YIOTCA MOJIOZI0N, ropsvyen 3B8e340U,
HaxoAasiwencs BHyTpun HuUx. lNpun nccnengoBaHum npoLeccoBs
3Be34006pa3oBaHnS BeCbMa MoJie3HOW oKa3asach
NMHPpaKpacHas acTtpoHoMus. Beab Anga nHpakpacHbIX
ayyen Mexspe3aHoe noraouleHre ceeta He Tak

C\/111AeCTRAHHO



MO>KHO Tenepb NpeacTaBUTb ClieAyHoLLYHO
KapTUHY: 13 obnaka Mexx3Be3aHON
cpefbl, NyTeM ero KOHAEHcauuu,
06pa3ytoTCs HECKONBbKO CryCTKOB Pa3HOM
MaccCbl, 9BOMOLMOHNPYIOLLMX B
npoTto3Be3abl. CKOPOCTb 3BOSHOLMM
pa3nuyHa: anst 6onee MaCCUBHbIX
CrycTKoB OHa byaeT 6onbLue.

Mo3TOMY paHblle BCEro NpeBpaTUTCS B
ropsivyto 3831y Hambonee MacCMBHbIN
CrYCTOK, MexAay TEM KaK OCTasibHble
6yayT 6onee nnn MeHee oonro
3a/1epXXMBATbCS Ha CTaauu
npoTo3Be3abl. MIX-TO Mbl M Habnogaem
KakK MCTOYHMKM MA3EPHOro MU3/y4YeHus
B HEMOCPEACTBEHHOM 61M30CTU OT
"HOBOPOXXIEHHOW" ropsiyen 3Be3apl,
MOHM3YIOLLEN HE CKOHIEHCUPOBABLLINM
B CryCTKM BOAOPOA "KOKOHa".

[lo3TOMY paHbLle BCero NpeBpaTUTCs B
ropsiuyto 38e34y Hanbonee MacCUMBHbIN
CryCTOK, Mexnay TeM KakK OocCTasibHble byayT
6onee nnu MeHee A0/ro 3alepXXMBaTbCA Ha
CTagnm npoTto3Be3abl. IX-To Mbl U1
HabngaeM Kak UCTOYHUKM Ma3epHOro
N3/TyYEHNS1 B HEMNOCPEACTBEHHOM 611M30CTH
oT "HOBOpPOXAEHHOW" ropsiyen 3Be3/bl,
MOHU3YIOLLIEN HE CKOHAEHCUPOBABLUNIA B
CrycTkun Bogopop "KoKkoHa". PasymeeTcs, aTa
rpybas cxeMa 6yaeT B AanbHeENLEM
YTOYHSATbLCS, NPUYEM, KOHEYHO, B Hee byayT
BHECEHbI CyLLECTBEHHble U3MeHeHus. Ho
(pakT ocTaeTcsd pakTOM: HEOXNAAHHO
0Ka3anocb, YTO HEKOTOpOe BpeMs (cKopee
BCEro — CpaBHUTE/IbHO KOPOTKOE)
HOBOPOXXAEHHbIE NMpOoTO3Be3/bl, 0bpa3HO
Bblpa)kasiCb, "Kpn4yaT" 0 CBOEM MOSIB/IEHUM
Ha CBET, NONb3ysCb HOBENLLMMN METOAAMM
KBAHTOBOW paanodusnku (T.e. Ma3epamm) .




Ha rnaBHOM nocnenoBaTeNbHOCTU N NepecTaB CXKUraTbCs, 38e34a
ANNTENBHO M3yYaeT NpakTUYeCKM He MEeHsSS1 CBOEro noJsIoXXeHUs Ha
anarpamme "cnekTp - CBETUMOCTL'". Ee nanydyeHne noanep>xmBaeTcs
TepMOosiAEPHbIMU peakuusMu, naywmmm B LeHTpanabHbIX obnactax. Takmm
obpa3oM, rnaBHas nocsieaoBaTeNibHOCTb NpeacTaBnsieT cobon Kak oObl
reoMeTpmyeckoe MecTo ToYeK Ha Anarpamme "crnekTp - CBETUMOCTbL", rae
3Be34a (B 3aBMCUMMOCTU OT €e MaCCbl) MOXET ASIMTENIbHO N YCTOUYMNBO
n3nyyaTtb 6bnarogaps TepMosAepHbIM peakunsaM. MecTo 3Be34bl Ha rnaBHOMN
nocnenoBaTesibHOCTU onpeaenseTcs ee MacCoun.

CnepnyeTt 3aMeTUTb, UTO UMEETCS elle OAMH rnapaMeTp, onpeaenstowmnmn
NoNI0XKeHne paBHOBECHOM MU3y4atlolen 3Be34bl Ha gnarpamMmme "cnekTp-
CBETUMOCTb". TaknM napamMeTpoM ABASETCSA NepBOHAYaIbHbI XUMNYECKUN
cocTaB 3Be34bl. ECin OTHOCUTENbHOE cofepXaHne TAXesblX 3/IEMEeHTOB
YMEHbLINTCS, 3Be34a "NnsxKeT" Ha anarpamme Hmxe. IMeHHOo 3TuM
06CTOATENbCTBOM OOBACHSAETCS HanM4yme nocnenoBaTeslbHOCTH
cybkapnnkos. Kak yxe roBopuiocChb Bbille, OTHOCUTE/IbHOE coAepXaHune
TSAXKesbIX 3/IEMEHTOB Y 3TUX 3Be3[ B AeCSATKM pa3 MeHblle, YEM Y 3Be3[
rNaBHOM MocrefoBaTeIbHOCTY.

BpeMs npebbiBaHMs 3Be34bl HA FNaBHOW NOCeaoBaTebHOCTH
onpenenseTcs ee nepBoHa4danbHOM Maccon. Ecnm Mmacca Benuka,
N3ny4yeHmne 3Be3bl MMEEeT OrFPOMHYIO MOLWHOCTb M OHa AOBO/IbLHO 6bLICTPO
pacxoAyeT 3anacbl CBOEro BoaopoaHoro "roptdero". Tak, Hanpumep,
3Be3/bl rNMaBHOM NocneaoBaTeIbHOCTM C MAcCoM, NpeBbIatoLWen
CO/THEYHYIO B HECKOJIbKO AeCATKOB pa3 (3To ropsymne ronybble ruraHThbl
cnekTpanbHoro knacca O) , MOryT YCTOMUYMBO U3MyYaTb, HAX0AsICb Ha 3TOMN




e "BbiropaHue" sogopoaa (T.e. npeBpalleHne ero B resimin npu
TEpPMOSIAEPHbIX peakumnsax) NponucxoamT TOIbKO B LeHTpanbHbIX ob6nactax
3Be34bl. DTO 06bsACHAETCHA TEM, UTO 3Be34HOE BELLECTBO NepeMeLllnBaeTcs
NNWb B LUEHTPanbHbIX 06/1aCTax 3Be34bl, rae UayT sAepHble peakuuun, B TO
BpeMs KaK Hapy>XHble C/IOH COXPaHST OTHOCUTENIbHOE coAepXaHne
BOAOPOAa HEM3MEHHbIM. TaK KakK KOJIM4YeCcTBO BOAOPOAA B LEeHTPabHbIX
obnactax 3se34bl OrpaHUYEHHO, paHO WUaM No3aHO (B 3aBUCUMOCTU OT
MacCCbl 3B€3/bl) OH TaM NMpakTU4eckn Becb "BblropuT". PacueTsbl
NoKas3bIBAlOT, YTO Macca U paanmyc LeHTpanbHOn ee 061acTn, B KOTOPOM
NAyT S4AepHble peakunn, NocTerneHHo YMeHbLarTCs, Npu 3TOM 3Be34a
MeaNleHHO nepeMellaeTcs Ha AmarpaMmMme "cnekTp - CBETUMOCTb' BMNpaBso.
DTOT Npouecc NponUCXoauT 3HaUnTeNbHO 6bICTpee y CpaBHUTENbHO
MaCCUBHbIX 3Be3[.

e Y10 Xe npounsonaeT co 3Be3410M, Koraa Becb (MM NoYTU BeCb) BOAOPOA B
ee aape "Bbiroput"? Tak Kak BblAeNeHNe 3HEePrnm B LUeHTpanbHbIX 0bnactax
3Be3/bl NpeKkpalwlaeTcs, TeMnepaTtypa v AaBfeHNne He MOryT
noaaep>XMBaTbCA TaM Ha YPOBHe, HeobXoAMMOM A1 NMPOTUBOAENCTBMUSA
Ccune TAroTeHus, oxmMaruwen 3sesay. A4po 3Be34bl HAYHET CXKMMATbCS, a
TeMnepaTypa ero bygeT nosbiwaTbcs. Ob6pasyeTcs o4eHb MN0THAsA ropsayas
obnacTtb, cocToswas n3 renusa (B KOTOpbIN NpeBpaTUCa BOAOPOA) C
HebonbLWOon NpuMeckio bonee TAXKeNbIX 3/IEMEHTOB. @3 B TAKOM COCTOSIHUN
HOCUT Ha3BaHue "BblpoxaeHHoro". OH obnagaeT pssAOM UHTEPECHbIX
CBOMUCTB. B 3ToM nnoTHOM ropsaden obnactn aaepHble peakumym NponcxoanTb
He byayT, HO OHM 6yayT AOBOJSIbLHO MHTEHCUBHO NMPOTEKaTb Ha nepudepumn
sApa, B CpaBHUTENbHO TOHKOM croe. 3Be3aa Kak 6bl "pa3byxaet”, n HauHeT
"cxoauTb" € rnaBHOM NocnenoBaTeNbHOCTU, nepexoas B 061acTu KpacHbIX
rMraHToB. [lanee, oka3blBAeTCS, YTO 3BE3/bl M’MraHTbl C MEHbLLUUM
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pasMepax 6osee BbICOKVHO CBETUMOCTb.
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