E 3BE3/bl.
ACCA 3BE3]




[1BOVHbIE 3BE3Obl — 3TO ABE (MHOr4a BCTpeYaeTcs
Tpu n boree) 3Be3abl, obpallaroLmneca BOKpyr
oOLLEero ueHTpa TsSXKecTu.

Bonbwasga ock




CyLLECTBYIOT pa3Hble ABOWHbIE 3BE3/bI:

« [lBe noxoxue 3Be3abl B nape

» PasHble (Kak npaBusio, 3TO KPaCHbIW MTMraHT v 6esblin Kapsivk)

OTn 3B€34bl UMEIOT HECKONMBLKO BLITAHYTYH 0OpPMY BCrlieaCTBME B3AUMHOIO
NpuUTaXKeHns. MHoro Takmx 3Bses3 OTKPbIN 1 U3y4Ynsl B Ha4are Hallero Beka
pycckuin actpoHom C. H. bnaxko. [NpumepHO nonoBuHa BCex 3Be3[ HaLLeW
[[AanakTuku NpuHaaneXxuT K ABOUHbIM CUCTEMAM, TaK YTO ABOWHbLIE 3BE3bl,

BpaLlatoLLmecs no opbmutam ogHa BOKPYr ApYron, ssBreHne BecbMa
pacrnpocTpaHeHHoe



MpUHaANEeXHOCTb K JBONHOW CUCTEME OYEHb CUITbHO BINUSAET Ha BCIO KU3Hb
3Be3[bl, 0COOEHHO Korga HanapHWKM HaxoasaTcst Gnuako Apyr K Apyry. MNoToku
BeLlecTBa, yCTpeMMSLWMecs OT OAHOW 3Be3Abl Ha ApPYryto, NPUBOASAT K
ApamaTU4ecKnuM BCrblLLKaM, TakUM, KaK B3pbIBbl HOBbIX M CBEPXHOBbIX 3BE3[.

[1BoiiHbIE 3BE3/1bl YAEPXKMBAKOTCA BMECTE B3auMHbIM TaroteHnem. Obe
3B€3/1bl ABOWHOM CMCTEMbI BPaLLAKTCA MO SNUNTUYECKUM OpBrTam BOKpYr
HEKOTOPOW TOYKM, Nexallern Mexay HUMK U Ha3blBaeMOoW LIEHTPOM
rpaBmTaumu 9TUX 3Be3d. Yem ganblue 38e3abl Apyr OT Apyra, Tem Aorblie
ONATCA UX NyTU No opbutam. BonbLUMHCTBO ABOMHbLIX 3BE34, (MNK NPOCTO —
[OBOWHbIX) CIULIKOM BNn3kM ApYr K Apyry, YToObl MX MOXHO ObINo pasnuynTb
Mo OTAENbHOCTM AaXke B camble MOLLHbIE Teneckonbl. Ecnu paccrtosiHue
MeXxay napTHepamu OCTaTOYHO BEMNUKO, OpOMTanbHbIA Nepruog MOXeT
N3MEePSATLCS rogamun, a MHorga LenbiM CToneTnem unu gaxe éonbLue.
[1BoViHbIE 3B€3/1bl, KOTOPbIE BO3MOXHO YBMAETL Pa3feribHO, Ha3blBaloTCs
BMAMMbIMU OBOVIHbLIMMU.



Kak npaBuo, oBonHble 3Be3abl Ha
Hebe obHapyxmMBaloTCA BU3yasibHO
(nepBasi 1 HMUX OblNa OTKpbITa eLle
OpeBHUMK apabamu) No N3SMeHEHUHO
BUOMMOro brecka (TyT onacHo
nepenyTtaTb UX ¢ uedengamm) u
BNM3KOMY HaXOXAEHWUIO OPYr K Opyry.
NHorga 6biBaeT, 4To ABe 3Be3bl
CNny4YanHoO BUAHbI PSAOM, @ Ha caMOM
aene HaxogsiTcs Ha 3HAYUTENbHOM
pacCcTosiHUM N HE UMEIDT obLLero
LeHTpa TSHKeCTu (T.e. ONTUYECKN
OBOWHbIE 3Be3Mbl), 04HAKO, 3TO
BCTpeYaeTcs

[OBOSBbHO peako.



Ecnn npeanonoXmntb, YTO 3aKOH
BCEMUPHOIO TArOTEHUS NMOCTOAHEH B
nobon YacTn HaLLEeWN ranakTuku, To,
BO3MO>XHO, U3MEPUTb Maccy OBOUHbIX
3Be3a ncxoaqa ns sakoHos Kennepa. o ll|
3akoHy Kennepa:

(M +m)PD((M___ +m__)T2)=AYa]

conHua 3emMnu

rae m, u m,— mMaccol 38e3g, P — ux nepuop obpaueHus, T — oanH
rog, A— G6onblwaa nonyocb opbuTbl CNyTHMKA OTHOCUTENBHO MaBHOW
3Be3abl, a - pacctosHne ot 3emnu o ConHua.



N3 dpopmyribl MOXKHO HANTU CYMMY Macc 4BOUHOW
3Be3[bl, TO eCTb Maccy cucremol. Maccy Kaxgou
13 3Be34 No OTAENIbHOCTU MOXXHO HAaUTK, 3HaAdA
PACCTOSAHUS KaXKOoW 13 3Be3, OT nx obLiero
LEeHTpa Mmacc (x X ) Torga x, /x =m /m

Nccnenys MacChl pasnquux 3B€3,£I,, BLINO
BbISICHEHO, YTO NX pa3bpoc He o4eHb BenukK: oT 40
Macc ConHua no 1/4 maccol ConHua.

OcTanbHble NapamMeTpbl ABOWHbIX 3BE3/
(Temnepatypa, SpKOCTb, CBETUMOCTb...)
NCCreaylTcs Tak Xe, Kak U y 0ObIYHbIX.



B cucrteme 6nmn3ko pacnornoXeHHbIX OBOWHbIX 3Be3[
B3aMHbIE CUSbl TATOTEHNSA CTPEMATCA PACTAHYTh
KaXkgyro U3 HUX, npuaaTtb en doopmy rpywin. Ecnu
TAroTeHNe OOCTaTOMHO CUNbHO, HACTynaeT KPpUTUYECKUn
MOMEHT, KOrga BeLLeCcTBO Ha4YMHAET yTeKkaTb C OgHOM
3Be3fbl 1 Nagatb Ha Apyryro. BoKkpyr aTux AByX 3Be3[
NMEETCS1 HeKoTopas obnacTb B Ppopme TpexmepHoOU
BOCbMEPKN, MOBEPXHOCTb KOTOPOW NpeacTaBnaeT coboun
KPUTUYECKYIO rpaHunuy. OTn ase rpylueobpasHbie dourypesl,
KaXkgas BOKPYr CBOeN 3Be3bl, Ha3blBalOTCA MOSIOCTAMMU
Powa. Ecnu ogHa 13 3Be3 BblpacTaeT HacTOSIbKO, YTO
3anosiHAEeT CBOK NosnocTb Polua, To BELWECTBO C Hee
YCTPEMNSAETCA Ha APYryto 3Be34y B TOU TOYKe, rae
NONOCTW cornpukacarTcda. YacTo 3Be3aHbI MaTtepuan He
onyckaeTcs NpsiMO Ha 3Be3[y, a CHavarna 3akpy4mMBaeTcs
BUXPEM, 0Dpa3ys Tak HasbiBaeMbIW aKKPELIMOHHbLIN OUCK.



OOHuUM 13 Nnopa3nTeribHbIX pe3ysibTaToB NepeHoca MaccChl B
ABOUHbLIX 3BEe34aX ABJTIAETCA TaK Ha3blBaeMaA BCIlbiLLKa HOBOMW.

OpHa 3Be3ga paclunpsieTcs Tak, YTo  3arorHsAeT CBO MOMocTb
Polua; 310 03Ha4YaeT pasgyBaHne Hapy»KHbIX CHoeB 3Be3/bl 4O TOro
MOMEHTA, Korga ee matepuan HayHeT 3axBaTbiBaTbCs APYron
3B8e30W1, NOAYNHAACH €€ TATOTEHUIO.

OTa BTOpas 3Be3ga — benbiv Kapnuk. BHe3anHo brieck
yBENMMYMBaETCS NPUMEPHO Ha AECATb 3BE3OHbIX BENMUYNH —
BCMbIXMBAET HoBas. [1poncxoguT HE YTO MHOE, KaK rMraHTCKUK
BbIOPOC 3HEPrNM 3a O4EHb KOPOTKOE BPEMS, MOLLHbLIN SOEPHbIN
B3PpbIB HA NOBEPXHOCTU Benoro kapnuka.



B Nanaktuke HangeHo, no kpanHen mepe, 100
MOLLHbIX UICTOYHUKOB PEHTIEHOBCKOIO N3ny4vyeHusa.
PeHTreHoBCKMe ny4n obnagaroT HaCTOSbKO
OonbLUIOW SHEPIUEN, YTO OS1IA BO3HUKHOBEHUS NX
MCTOYHMKA OOIMKHO NMPOU30OUTUN HEYTO U3 psAda BOH
Bbixoasduliee. 1o MHEHMIO aCTPOHOMOB, MPUYNHOU
PEHTIEHOBCKOIro N3ny4YeHnsa mormna 6bl Cy>Xntb
MaTepus, nagatolias Ha NOBEPXHOCTb MareHbLKOoU
HEUTPOHHOW 3BEe3bl.

B OBOMHbIX cnctemax ¢ HebonbLUMMM Maccamm
BOKPYr HEMTPOHHOWN 3Be3bl 06pa3yeTcs ra3oBbIN
avck, B cniyyae xe cucrtem ¢ 6o5nbwnmm maccamm
MaTepmarn ycTtpeMnseTrcs NpAaMo Ha HEUTPOHHYIO
3Be3ay - ee MarHMTHOe Mnone 3acacbiBaeT ero, Kak B
BOPOHKY. /IMEHHO Takmue cUMCTeEMbI HacTo
OKa3blBaKOTCA PEHTIEHOBCKMMU NyibcapaMu.



a Ljenmaepa.

a LleHTaBpa coctonT 13 oByx 3Be3g — a LleHTaBpa A u a
LileHTaBpa B. a LleHTaBpa A nmeet napameTpbl, NOYTH
aHanorn4yHele napametpam ConHua: CnekTparnbHbIN Knacc
G, Temnepartypa okono 6000 K n Takyto ke maccy u
NfIOTHOCTL. a LleHTaBpa B nmeet maccy Ha 15% MmeHbLue,
cnekTpanbHbin Krnacc K5, tTemnepatypy 4000 K, anametp 3/4
COJSTHEYHOrO, 3KCLEHTPUCUTET (CTENEHD BLITAHYTOCTU
annunca, paBHasi OTHOLLEHWNIO pacCTosiHUSA OT dooKyca Ao
LEeHTpa K AfnHe 0ornblUen Nonyocu, T.e. SKCUEHTPUCUTET
okpyxHocTu paBeH 0 — 0,51). lNepnog obpawieHusa — 78,8
roga, bonbluas nonyocb — 23,3 a. €., NNOCKOCTb OpOUTHI
HaKITOHEHa K ny4vy 3peHud nog yrinom 11, LeHTp TAXKeCcTun
CUCTEMbI NPMBNMXAETCS K HaM CO CKOPOCTbIO 22 KM/C
nonepevyHasa ckopocTb 23 KM/c, T.e. obLlas CKOpPOCTb
HanpasneHa K Ham noa yrrnom 45° n coctaensiet 31 Km/c.



Cupuyec.
Cupunyc, Kak n a LleHTaBpa, Toxxe cocTouT U3 AByx 38e3g — A n B, ogHako B
oTnn4ymne oT Heé obe 3Be3abl UMET cnekTpanbHbin knacc A (A-A0, B-A7) u,
cnepnoBaTtenbHo, 3HadYnTenbHO B6onbluyto Temnepatypy (A-10000 K, B- 8000 K).
Macca Cupnyca A —-2,5M___ ., Cupuyca B —0,96M___ . CneposatenbHo,
NOBEPXHOCTW OAMHAKOBOW MIOLLAAN N3NYyYatoT Y 3TWX 3Be3s OANHAKOBOE KO-
BO 3Hepruu, Ho rno ceetumocTu cnyTHUK B 10 000 pa3 cnabee, 4yem Cupuyc.
3HauuT, ero paanyc meHblue B 100 pas, T.e. OH MOYTU TaKOW Xe, Kak 3emnsi.
Mexgy Tem macca y Hero nodtu Takas xe, kak n y ConHua. CnegosarternbHo,
BenbIn Kaprnk UMEET OrPOMHYI0 MNOTHOCTL - okosio 10 59 0 kr/m 53 0.
CyliecTBOBaHME raza TakoW NIOTHOCTU Bb1S1I0 0OBLACHEHO TakuM obpasom:
O0ObIYHO Npeaesn NIOTHOCTM CTaBUT pasMep aToOMOB, SIBASIOLLMXCA CUCTEMaMU,
COCTOSILLUIMMW M3 iAPa N SNEKTPOHHOM 060Mo4YKkKn. [pyu OYEeHb BbICOKOW
Temnepartype B Heapax 3Be3f 1 Npu NOSIHOW MOHM3aLMKM aTOMOB UX sapa u
9NEKTPOHbI CTAHOBATCA He3aBUCUMMbIMM ApYyr OT gpyra. [1pn konoccanbHOM
AaBreHne Bbillenexalimx CnoeB 370 "KpoLleBo" N3 YacTul, MOXET ObiTb CXaTo
ropasgo cunbHee, 4YeM HeuTpasibHbl ra3. TeopeTnyeckn Oornyckaercs
BO3MOXXHOCTb CYLLIECTBOBaHUSA MPU HEKOTOPbLIX YCIIOBUSIX 3BE3[, C MIOTHOCTHHO,
paBHOM NSIOTHOCTU aTOMHbIX aaep. [Npn nccnegoBaHum Cupuyca, gaxe 3Hasi o
CYLLECTBOBaAHUWN CNYyTHMKA, Ero 40SIr0 HE MOIIM OOHapPYXUTb N3-3a TOro, YTO €ro
NNOTHOCTb B 75 ThicAY pa3 6ornblue, Yem y Cupuyca A, a cnegoBaTtenbHO,
pasmep n cBeTMMOCTb = B 10 ThbICAY pa3 MeHbLUE. DTO CBA3AaHO C TEM, YTO
aTombl Cupunyca B HaxogaTcs B NOSTHOCTbIO MOHM3NUPOBAHHOM COCTOSIHUK, a
CBe6T, KaK M3BEeCTHO, U3ry4YaeTcsa TOMbKO Npu nepexode afekTpoHa ¢ opbuTbl Ha
opobuTy.






