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OBLIASI XAPAKTEPUCTHKA PABOTbI

AKTyanbHOCTh _npobGgembl. Ha ceromHsmHuii O€Hb MHOrO HCClEIOBaHHUIA.

BENETCs B HanpaBleHWH OOHApy>XEHHWs M M3yueHMs mynscapoB. B pesynbrare
HENpepbIBHBIX Habmonenud 3a Gonee uem 30 J€T HAKOMMIOCH MHOXECTBO
HabMIoNaTENBHBIX JaHHBIX O HEPEryJISIPHOM MOBENEHHH YIIOBOH CKOPOCTH BpalLECHHA
MyJbCapOB, TAKHX KaK OCLMIUISILIMK M MOCIECKa4YKOBas pelaKCcalus yrjioBO#i CKOPOCTH,
KayeHus 3Be3abl M T.A.. CBeleHHs, MOMyYEHHBIE W3 HabMONEHMI 3a MOBEICHHEM
YIJIOBOH CKOPOCTH, SBISIOTCS BXHEHIIMM HCTOYHHKOM MH()OPMAlLMU O COCTOSHHUM
MaTep1H B HEHTPOHHBIX 3B€3/1aX M MPOLIECCaX, MPOUCXOAAIIMX B HUX.

B ycnoBusx cBeAE€HHS K MHMHUMYMY PpOJM CBEPXTEKyYe€il KOMIIOHEHTHI B
"Aen” - (ase HEHTPOHHOM 3Be3Nbl N OOBACHEHMS HEPETYNSAPHOrO MOBEACHHS
YIJIOBOM CKOPOCTH MyJbCapOB, BAXKHOE 3HAYCHHE B ITOM HanpaBJIcHHH mpHobpeTaioT
paboThl, B KOTOPBIX pacCMaTpPUBAETCs [OHHAMMKA JIBHXKEHHUS  CBEPXTEKy4eH
KOMIIOHEHTHI B a7pe 3Be3bl. MiccnenoBanys AMHaAMUKH BpAllEHHs ABYXKOMIIOHEHTHOM
HEATPOHHOM 3Be311bl CBUAETENLCTBOBAIM O BO3MOXHOCTH TEOPETHYECKOTO OOBACHEHHS
CKQyKOB M pENlaKCallii B paMKaX €IHHOH TEOPUH. YYeT JOMOJHHUTENBHBIX CBOKCTB B
NOBEICHUH HENTPOHHOMN BUXPEBOH CHCTEMBI 1aCT BO3MOXHOCTb M3yYHTh €LIE OJMH BUI
HEPEeryNsApHOCTeH, HaAKIaNbiBAEMBIX HAa BEKOBOE MW3MEHEHHE YIJIOBOH CKOPOCTH
My/bCApOB — KBAa3HCHHYCOMAANbHbIE OCUMIALMM. [lna Gonee TOYHOro CpaBHEHMSA
TEOPHUM PENAKCALUMM YrIOBOH CKOPOCTH C HAOMONEHMAMHM HEOOXOAMMO Y4YMTHIBATh
PENATHUBUCTCKHE TMOMpPABKM B BBIPWKEHHMHM JUIA BPEMEHH pENaKCallMH 3BE3/bL.
JlucceprauuoHHas paboTa MOCBSAILIEHA TEOPETHYECKOMY OOBACHEHHIO peNaKCalHuu
yrjioBoH CKOPOCTH IyIbCapOB Ha OCHOBE [MHAMHKH JBH)XXEHHS HEHTPOHHOM
CBEpXTEKyYei KOMIOHEHTHI B ''npe” — ¢a3e HEHTPOHHOH 3BE3aBl U
KBa3MCHHYCOMAANBHBIX OCLMUISALIUHA.

ueJIbIO AUCCEPTAUHH ABJIJIOCH M3YYEHHUE TMOBEACHHA lIB)'XKOMﬂOHCHTHOﬁ

HEMTPOHHO#M 3BE3/IbI C YYETOM NMUHHUHIA U ICMTMHHUHIA HEATPOHHBIX BUXpEH B "'npe”’ —
(daze U paccMOTpeHHe AMHAMMKHM BpauleHHs cucteMbl B pamkax OTO B nepsom
npubIVKEHHH MO YrjIoBOH CKOpOCTH. M3ywanack Takxe AOMOJHMTENbHAs Mona
JIBMXKEHMS YaCTH HEHTPOHHBIX BUXpEi B "'Aen’’ — ¢aze HEHTPOHHO#H 3BE3 MBI

HayyHasi HOBM3Ha. ﬂMCCCpTaUMOHHaﬂ pa60Ta MOCBALLIEHA HCCJIICN0OBAHHUIO

BO3/1EHCTBUS HENTPOHHOM CBEPXTEKYYEH CUCTEMBI B HEHTPOHHOM 3BE3/I€ HA MOBEAECHHUE

YIJI0BOM CKOPOCTH BpailieHus 3Be3/1bl. B paboTe npeanokeH HOBBIA MEXaHW3M LIS
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OGBSCHEHHMS KBA3HCHHYCOMIANILHBIX OCUMANAUMIA yrioBoi ckopoctH. Onpenenena
TaKXe AMHAMMKA BPALUCHWS HEWTPOHHOMH 3BE3Ibl C YYETOM NMUHHMHIA M ACMMHHUHIA
HEHTPOHHBIX  BUXpeH. [loNyueHbl ypaBHEHHS peNakCalMH yrioBo CKOpOCTH
MyabCapoB, B KOTOPBIX BPEMS AMHAMHUYECKO# penakcauu;l BBIYHC/IEHO C Y4eTOM
nonpasok OTO. [Ilpeanoxen HOBbIH METON CPAaBHEHMS TEOPHH pENaKCalMH C
HabmionaTenbHLIMH J1aHHBIMH YIJIOBOH CKOpOCTH MyJibcapa Vela, B pamkax KoTOporo
peuieHa o0paTHas 3a]aya — M3 HaGMONEHMH BLIABIECHBI TE YCOBHMSA, KOTOphIE B
KOHEYHOM CYETE NPHBOAAT K HabMIONaEMOH pelakcaly.

OcHOBHBIE M0/10KEHHs1, BBIHOCHMbIE HA 3ALUMTY.

1. Penakcauus yrioBo# CKOPOCTH MyJibCapa C y4ETOM NMUHHHHIA ¥ AeMMHHHHTA
HEHTPOHHBIX BUXPEi;

2. Mozenb konebauuii 4acTi HEHTPOHHOrO BUXps B "Aen”’ — (ase HEHTPOHHOMH
3BE3/1bl BOKPYT TOUKH Ha rpanuue ""Aen’” — u "npe”’ — das;

3. Penakcaums yrioBo# CKOPOCTH MyjibCapoB C MOAENBIO MUHHMHIOBAHHBIX M
cBobOHBIX BUXpeH B "Aen” — dase HEHTPOHHOI 3BE3BI;

4. PenstuBucTcKMe 060OMIEHMS YpaBHEHHMii penakcauMu mMyibcapa nocie
CKaYKOB M BpeMs penakcauMd ¢ yderom nompasok OTO B Q-
NpUOIHKEHNH;

5. CpaBHeHHE TECODMM pENaKCalldW YrOBOH CKOPOCTH MyJbCapoB  C
MCII0JIb30BAHHEM Pa3JIMUHbIX MO/IEJIEH HEHTPOHHBIX 3BE3 L.

Anpo6auns pa6otei. [lomyuenHsie pesynsTaThl 06CYKIATMCH Ha CEMHHapax
kadenpsr Obweit pusuku Epesanckoro ocynapcrBeHHoro Yuupepcutera M Gbinu
Tnpe/cTaBieHbl Ha KoHpepeHuuu “Superdense QCD Matter and Compact Stars”,
Yerevan, Armenia, 2003.

Iy6aukaunn. [To pesynstaram nucceprauun omy61ukoBano 8 paGor.

CrpykTypa n 00bem paboTbl. [luccepTalus COCTOMT W3 BBEJICHHS, TPEX [J1aB,

3aK/IOYEHUA M cnucka sutepatypel u3 106 HauMeHOBaHMH, 9 pHMCYHKOB M

7 tabanu. O6bem aucceprauuu 114 crpanuu.

COJEP)KAHUE PABOTBI
Bo BBesenun snana o6was xapakTepucTMka paGoTbl, 06GOCHOBaHbI e
aKTyalbHOCTh M HOBH3HA, ONPEAE/ICHA e/, IPUBEACHO KPATKOE H3J0KeHHe paboThl.
Inapa 1 jauccepTaumn nocBAllieHA TEOPETMYECKOMY M3YYEHMIO AMHAMMKM
BPAIUCHHUA  JIBYXKOMIIOHEHTHOH  HEHTPOHHOW  3Be3Abl. YDPABHEHMS /ABMKEHHSA

CBEPXTEKYYEH U HOPMANLHONW KOMITOHEHT HEUTPOHHOM 3BE3/1bI HUCIIONIBL3YIOTCS 18

4
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MCCEI0BaHMs BPEMEHHON 3aBUCMMOCTH YIJIOBOH CKOPOCTH BpaLLEHWs 3BE3Abl MOCI]E
ckaykoB. [Tojly4eHbl TaKke ypaBHEHUS ABHKEHHS C yYETOM MUHHMHIA M JENUHHUHIA
HEHTPOHHBIX BUXPEH M 0OLIKE PEIICHUS YTHX yPABHEHHUH, KOTOPBIE MOTYT OMNMCaTh Kak
CKauKH, TaK 1 penaKkcaumio yrioBoi CKOPOCTH IyJIbCapOB. ;

B §1 raaBbl I W3 ypaBHEHWH TMAPOAMHAMHKM BpAILAIOUIEHCS CBEPXTEKY4ei
KOMIIOHEHTBI MOJIyYeHbl YPAaBHEHHS IBHXKCHMS HEHTPOHHON BHMXPEBOH CHCTEMBbI,
obpasyiowascs npu BpauieHWH. Jlanee paccMaTpHBAEeTCs paaualbHOE JBHXKEHHE
HEHTPOHHBIX BHXPEH OTHOCHTENLHO CBEPXTEKYyHYeH M HOPMAaNbHOH KOMIOHCHTOB.
Takoe ABMXXEHME MMEET MECTO MPH BEKOBOM 3aMEUICHMM 3BE3/Ibl, MOCKOJIbKY
KBa3UCTALMOHAPHAs TUIOTHOCTh pacrpele/ieHnusl HEHTPOHHBIX BHXpeEi onpeaensercs
YIJI0BO# CKOPOCTBHIO BpalleHHs 3Be3/ibl. M3 paBeHCcTBa cHilbl Marnyca M Cuilbl TpeHHUS,
NEACTBYIOIMX HAa BMXPb, OMPEAENECHbl panMalbHast M a3MMyTalbHas KOMIOHEHTBI
CKOPOCTH JBHXXEHHS BUXPS.

B §2 raaBwi I paccmarpuBaeTcs BpalleHME 3BE3[bI KaK LENOE MOJ BIMSHHEM
MOCTOSAHHOrO TOPMO3SLIEr0 MOMEHTa CHI. JIis 3TOro MOMY4YEHO BBIPAKEHHE JUIA
BHYTPEHHEr0 MOMEHTa CHJ, JCHCTBYIOIIErO MEXIy CBEPXTEKyu4eH M HOpPMaJbHOM
KOMIIOHEHTaMH.

B §3 raasbi I nonyyeHHbie paHHEEe YpPaBHEHHS IBHXXCHHS NPHUMEHAIOTCS IUIs
MCC/IENOBAHUS BPEMEHHOMH 3aBMCHMMOCTH YIJIOBOH CKOPOCTH IMyJibCapa Mocjie CKavyKOB.
Cuwuraercs, 4to npu AuddepeHUHanbHOM BpALICHUH CBEPXTEKy4eH W HOPMaJbHOMN
KOMIIOHEHTOB B HEHTPOHHOH 3Be€3/le BOZHUKAET HEYCTOWYMBOCTh, KOTOpas CHUMAETCS
CKa4Kk000pa3HbIM W3MEHEHHEM YIJIOBOM CKOPOCTH ImyJibcapa. JIis onuMcaHus AMHAMUKH
BpallleHHUs MMyJbCapa Mocjie CKAayKoB MOJyHeHa CNENYIOUas CHCTEMAa YpaBHEHHH s
YTJIOBBIX CKOPOCTEH HOPMabHON U CBEPXTEKYY€EH KOMIIOHEHTOB:

do, g L 66w

v Lt oy 1
o &0 L g
e de i 2l

—t —— e —lr* (S0 + @, )|= 2
& o) Inor (6o we)] 4 =

AHaNUTHYECKUE PELICHHUS 3TUX YPaBHEHW# MPU OTHOCHTENIBHO MaJbIX CKaykaX BOM

CKOpPOCTH MynbcapoB obcyxaaiorcs B §4 rnase I. 31ech MccnenoBanuch BpEMEHHbIE

HEperyJIsApHOCTH BpALUEHHs MyNbCAapoOB, CBS3aHHbIE C OCOOCHHOCTAMH IMHAMUKH

NBWKEHHUS HENTPOHHON BHXPEBOM CHCTEMBbl B sApe HEHTPOHHOM 3Be3abl. Jlns

0OBSCHEHHs CKayka W nOCielyIOlleH penakcaluu YrjaoBoH CKOpOCTH Myabcapa

YYHTBHIBAIMCh  AIBACHMA MUHHHHMA M JENHMHHUHrA  HEHTPOHHBIX  BHXpEH.
5



ﬂpennonaracrcu,qro HCﬁTpOHHblC BUXPH MOTYT NPUKPETIATLCS K LIEHTpaM NMUHHUWHTA:
K HCPOBHOCTSAM TI'paHMLbI pasaena saapa u BH)’TpCHHCﬁ KOpbI 3BE€3J/Ibl U K aapam
BHYTPEHHEH KOpBI, Kylla BLIXOJAT KOHLbI BUXpeid. [Tpu 3ToM, paccmarpupasi IMHaMHUKY
BpallueHUs BMXpCBOﬁ CHUCTEMBI y-‘lMTbIBaJIOCb. 4TO M3MEHEHHE IUIOTHOCTH BHXpCﬁ B
JlaHHOM 06beMe 00YCNIOBIIEHO TONLKO TEYEHHEM CBOGOMHBIX BUXpei. [Ipunumas, yro
H3IMCHCHHE MNOTHOCTH DAaCnpEAe/eHUs NHHHMHIOBAHHBIX BUXpEH XapakTepu3yercs
BPEMEHAMH MUHHWUHIA 7, W IENMHHHHIA T; COMNACHO YPABHEHHIO

On p(r,1) & n(r,t)—np(r,t) n,(r,t)

ot Tp(r,1) 74(r,1)

3)

MONYHEHO BBIPKEHHE /ISl PA3HUILIbI YITIOBBIX CKOPOCTEH CBEPXTEKyUel H HOPMaTLHO#
KOMIIOHEHTOB O&) B CJIEYIOLIEM BHAE:

t
S0 - Saxy = ye~*1) Iex(' V' - Saxy(1- e 1) 4)
0
rae
2
QsTn, LT
) 0 1 .£+ p2 (l_e—(1+a)/ar) )
AL S o B

na=t4/7t p - Hanee obcysiaercs BOIMOKHOCTh OGBACHEHHS CKAYKOB 1 penaKcauuu
YTJIOBOH CKOpOCTH myiscapa Vela. Jlns 3roro NPEANONaraeTcs, YTO BHYTPH 3BE3MIbl
CYWECTBYIOT IBE Ka4eCTBEHHO pasHbie o6nacTH: "30Ha ckayka" ¢ BpemeHeM
AMHAMHYECKOH PENakCalliM 7 MEHBUIE YeM HECKOJbKO MHHYT, "30Ha penakcauuu” ¢
COOTBETCTBYIOIIMM XapAKTEPHBIM BPEMEHEM OT HECKOJLKHX 4acoB 110 MOPSAKA COTHH
ZIHe#. B "30He ckauka" NODKHO BBIMONHATHCSH ycnosue @ >>1, neobxomumoe mis
HaKOIJICHHS JIOCTAaTOYHOrO KOJIMYECTBA BUXpEH, KaracTpoduueckoe ocBOBGOMXIEHHE

KOTOpBIX NMPHBOIMT K CKauky. Toraa 3a kKopoTkoe Bpems CKayka BeIMYHHA a)e(t)
OMNpENETUTCS Kak:

1
W, (1) =1+ Ii[da)(r,tg) - yz'Il - e_'/’)— Vot 6)

a JUis BEJIMYHMHBI CKaykKa noJry4yaercs

iy
(Awe )y = ,(0)~1= %i 7

B “30He penakcauuu’’ BbIMONHSETCS ycnosue @ <<1. Toraa, npu ycnoBuu, 4To BO

BpEMs CKavka yrinoBas CKOpOCThb CBEPXTEKY4Y€H KOMIIOHEHTHI HE MEHSAETCA, AN Cbe(t)
MoCNe CKa4yka rnojryyaem:
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-t/t

@,(t) = I(Aw—Awe)e dp -y, (8)

. T
rie Aw=yrAa, Aa- u3MeHeHHEe BEAMYMHBI @ TOCHE CKayka M penakcaluu
YrJI0BO# CKOPOCTH Iy JibCapa.

[naa Il sauccepraumu noOCBsIEHA M3YYEHHIO HEKOTOPBIX JIMHAMHUYECKHX
NMpOSIBNEHWI yraoBod ckopoctd mynbcapa. B wactHoctw, B §1 raaeel 11
paccMaTpMBaeTCs IMHaMHKa BPALICHHUS 3BE3/Ibl C YYETOM BIIMSHHUS BHYTPEHHEH MOJbI
konebaHuit HEHTPOHHOW BHUXpeBOH cucTeMbl. Kak HW3BECTHO, BHYTPH 3Be3NIbl
CYLIECTBYET CI/IOH, IIe 4acTh HEWTPOHHBIX BMXpEH, Haxoaswmuxcs B “Aen” — ¢ase,
HaCTOJIbKO C1abo B3aHMOJEHCTBYET C HOPMAJIbHONW KOMIOHEHTOMN, YTO MOXHO CYMTaTh
UX MoYTH cBOGOAHBIMH. [TpomomkeHus e 3TUX BUXpeH B “npe” — ¢ase HacTonbko
CHJIbHO B3aMMOJEHCTBYIOT C HOPMaJIbHOHW KOMIIOHEHTOH, YTO OHH JABHXKYTCS BMECTE C
Heil. [locne ckayka yrnoBod CKOpPOCTH Mynbcapa 4YacTh BUXpsS B “npe” — dase
YCKOPSIETCS C HOPMAJIBHOH KOMIIOHEHTOM, a 4acTh BUXpsA B “Aen” — ¢a3e oTcraHer or
Hee. DTO MPHBOAMT K MCKPMBICHHIO BHXpS, M Onarogaps ynpyroctd, 4acThb
HEHTPOHHOro BUXps B “Aen” — (ase HayHET KONEHATHCS OTHOCHTENHHO HOPMAIbHOM
KOMIIOHEHTBI. Jlanee MOMy4eHO BBIPWKEHHE IS MOMEHTA CHJIBI  YNPYrOCTH,
npeanonaras, 4to KO3pQUUMEHT TPEHMs MEXAY CBEPXTEKy4Yedl M HOpPMalbHOM
KOMIIOHEHTaMH CKa4K000pa3HO MEHAETCS Ha rpaHMLE pa3fielia sapa O KOpbl 3BE3/bl U3
OJIHOTO MOCTOAHHOIO 3HAaYEHHUs K ApyroMy. OHO HMEeT CleayOUWui BU:

t
M =v§ [(w, - o, )dt' ©
0
Torna, cucrema ypaBHenui, ONUCHIBAIOMIAs BYXKOMIIOHEHTHYIO MOZIE/Nb HEHTPOHHO
3BE3/IBI C YYETOM MOJIbl BHYTPEHHHX KOJIeGaHU# KOHEYHOM YacToTsl, 6y €T HMETh BHA:

dw vi!
——s—=ams(we—ws)+—°f(we—ms)dt’ (10)
dt Is o
2 ¢
do, Vv :
£ =‘paws(we"ws)‘ij(we-ws)dt (1
dt e o
Tocne 3TOro monyueHo BhIpaKeHHE AN @, (t) B BUIE KBa3HCHHYCOMIANBLHOIO
peleHus:
] ; 1
@p(t) = AQqpe ™! ¥ sin(Qqt + ) - Tey (12)



rae €2 - 4actora ocuumnsuui. OueHku BeauunHbl () MOKa3bIBAIOT, 4TO NEPHOL
Top =27 /Ly nopsinka 30 AHEH, 4TO ONHOTO MOpAAKA C JAHHBIMM HaGnioacHMA
KBa3sMIEPHOAMYECKUX Konebanuit GaykTyauuit yrioBoi ckopoctu myancapa Vela.

B §2 ranasbi Il paccMOTpeH OIMH M3 BO3MOXKHBIX Mouenéﬁ JIBUXXEHHUSI BUXPEBOIA
cuctembl B “Aen”- ¢aze He#TpoHHOH 3Be3abl. [IpunHsTo, 4TO0 B “Aen”- (aze
CYLIECTBYIOT /1B€ 00/1aCTH — C MMHHUHIOBAHHBIMU M CBOGOAHBIMH BUXPAMU. B obnactu
HAIMYMS NHHHKHrA BUXpeH BbinonHsercs ycnoue 2& <ay, rae &- paauyc
CEpALEBHHBI BUXPA, d( - PACCTOSHME MEXIY sapamH. A o6macTh CBOOOMHBIX BHUXpEH
onpenensercs ycnosueM 2£2>4ag, NpPH  KOTOPOM CrIQKHMBAETCS —MOTEHLHA
B3aUMOJCHCTBUS BUXpPEH C AApaMH PELICTKH, HAXOAALIMXCS B MOMEPEYHOM CEUECHHUH

BUXpAL. Jlasee Moy4eHo BhIpOKEHHE 1S @), (t) B CJIE/IYIOILEM BHIIE:
~-t/7g
6o(1)= 72 -7 A0, s (13)
7o I

TIe T(- BpPeMs penakcauuu 3Besnbl, A, - BenMuMHa ckayka. B 3aBucuMocTH OT
TUIOTHOCTH BELLECTBA, BHYTPH 3BE€3/IbI MOXKHO BBUIEIHTH CIEAYIOIIHE 001acTy:
1) obmacte ¢ mnotHocteio  7.2-10°remM”®< p<1.1-10"rem?, rae2é > aqq,
CNIEZIOBATENbHO, B HEH BMXpH CBOGOAHBI. Bpems penakcauuu 3Be3lbl B 3TO# 06nactu
MeHsI0TCs OT 3 yacos 10 nopsaka 1000 auHeit;
2) o6bnacts ¢ nnotHocteio 1.7-10°rem®< p<7.2:10"rem®, e 2 <ag,
COOTBETCTBYET 00/1acTH NMMHHUHTOBAaHHBIX BHXpeil. B 3Toit obnactu Takke BpemeHa
penaKcalii MEHAIOTCS OT HECKOJIBKHMX YacoB 110 nopsiaka 1000 aHei.

Janee nomy4yeHHoe BbipaxeHue (13) ans a')e(t) CPaBHEHO C aHAJOTHYHOM
dopmyno#, mnonyyeHHo# u3 HabmoneHuit. [Ina 3toro BHIOPaHBI OBE MOAENH
HEHTPOHHBIX 3Be3n ¢ Maccod M =1.4Mg, nepBas c LEHTPAILHOH NIOTHOCTBIO
Pc=1.1110"° r.em™ u panmycom R =10.13kM, BTOpast ¢ LEHTPaTbHOM MIOTHOCTBIO
pc=0.8-10ls rcv”® u pammycom R =13.29kM. Jlns Kakaoid MONENH HEHTPOHHO#
3Be3/bl OblIa MoJTyueHa 3aBUCMMOCTb BPEMEHH pelakcallMyu 3Be3lbl OT paauyca. 3aTeM
Ha MOJENH HEHTPOHHOM 3Be3lbl BBIYMCISIMCH OTHOCHTE/BHBIE MOMEHTBI MHEPLIMH
obnacredf penakcauMM ¢ CpeIHHM BpeMeHeM Habmonaemoii penakcauumu 7;. U3
CPaBHEHHS  BBIYMCICHHBIX 3HA4YCHWH OTHOCHTENbHBIX MOMEHTOB WHEPLHMH C
3HAYCHHUAMM, MOJYYCHHbIMH M3 HabMONATENbHBIX JAaHHBIX Ans myabcapa Vela caenan
BBIBOJl' O TOM, YTO TEOPHS PENAKCALUMH HAa OCHOBE AWHAMHKH IBHXEHUS HEHTPOHHOM
BHUXPEBO# cHCTeMbl B “Aen” — (ase yN0OBAETBOPSET HAOMOAATENBHBIM JAHHBIM JIMLUb

yacTU4HO. OcHOBHas npo6iemMa 3aK04aeTcs B TOM, YTO MOMEHT MHEpLUH “Aen” —
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(a3l HE JOCTAaTOYHO BEJMK, YTOObI OTHOCHTE/bHbIC MOMEHTbI MHEPUMH OOiacTeH
penakcauyy coBraaanu C 3HAYCHHUAMMU, CICAYIOLIUX H3 HabMoAeHUA.

Jlna MHOrMX acTpo)M3MUECKHUX NPUMEHEHHH BO3HMKAET HEOOXOAMMOCTh M3y4aTh
CBOJCTBA OBICTPOBPALIAIOUIMXCS HEWTPOHHBIX 3BE3] B pamkax OTO. D710 CBs3aHO C
TEM, YTO PENSTUBMCTCKME M CBA3aHHbIE C BpAIEHUEM MONPABKM K peE3yjbTaTaM.
[10/IC4EHHBIMU B HHIOTOHOBCKOM MPUOJIMKEHUH IS HEHTPOHHBIX 3BE31, MOTYT ObITh 110
nopsiaka 20-30%. CnenoBaTenbHO, OKOHYATENbLHOE PaCCMOTPEHHE TEOPHH pElakCalliy
YrJIOBOH CKOPOCTH My/bCApPOB Ha OCHOBE JMHAMHKH BPAUICHUS JIBYXKOMIOHEHTHOH
CBEPXTEKyYei CHCTEMbI B HEHTPOHHOI 3Be3/1€ HEOOXO0AWMO NMPOBECTH B HCKPUBICHHOM
npoctpaicte. B rmase III jaucceprauvu paccMaTpuBaeTcsi 3azaya  BpAlICHHA
CBEPXTEKyHei CHCTEMBI B AP HEHTPOHHOM 3BE3/Ibl B paMKax TeOpuH DHHLITEHHA. B
§1 raassi III npencTasiensl ypaBHEHHs BPALICHHS ABYXKOMIMOHEHTHOH HEHTPOHHOH
KHIKOCTH, KOTOPBIE MPEACTABNASIOT CO60# 0606IIEHHS COOTBETCTBYIOMIMX YPABHEHHH,
NOJTy4eHHBIX s Tuiockoro mpocrtpadcTea. B §2 rnasei III nonyyeHs! ypaBHEHHS,
OMKMCHIBAIOIIMX PENAKCALMIO YIJIOBOH CKOPOCTM Myiascapa mnocie ckadka B € -
NpUOIWKEHUH,  T.€. 10 MepBOMy nopsaky  6Ge3pa3MepHO# BEIHYHHBI

B= 0/ 87p,x . B 3TOM NPHONMKEHUH YETHIDEXMEPHBIH HHTEPBAN B CHEPHIECKHX
KOOpAMHATAX (R,H,(p) MMeeT BUI

—ds? =—¢"di? + e*dR? + R? sin? 6dop? +

+2wR? sin? Gdpdt = gy dx' dx*

3neck MPEANONOKEHO, YTO KOMIIOHEHTb METPUYECKOro TE€H30pa g HE 3aBHUCAT OT

(14)

BPEMEHH, TOCKOJIbKY BpPEMEHa HaOMIONCHHH 3a MOBEJCHHEM YIJIOBOH CKOPOCTH
MyJIbCApOB Majlbl MO CPaBHEHHIO C MX BPEMEHAMH KH3HH (tuas/T~10"7 mns mynbcap
Vela). YuTeHo Takxke, 4TO BO BpeMs CKayka OTHOCHTENbHOE H3MEHEHHE YIJIOBOH
CKOPOCTH MaJlbl, ¥ pacnpeicieHHE MacC BHYTPM 3BE3/lbl CYLIECTBEHHO HE MEHAETCH.
Bysem monaraTh Takxe, 4YTO BO BPEMsS 3BOJIIOLMH 3BE3Abl YrjoBas CKOPOCTbH
CBEpXTeKy4eidl KOMIOHEHTBl MaJl0 OTJIMYAETCs OT YIJIOBOH CKOPOCTH BpalICHHS
HOPMaILHOM KOMMOHEHThl. TOrja, npH peulleHWH YypaBHEHMH OWHWITEHHA 1A
KOMIIOHEHT METPHYECKOr0 TEH30pa MOXHO CYMTATh, YTO 3BE3/la BPAILLAETCs KaK LEN0e C
NOCTOSHHOM CKOpOCThIO. Jlanee MoJy4yeHO CIelylollee BhIPAKEHHE JUIS BPEMEHH
penakcauuu 38e3abl ¢ yueroM nonpasok OTO:

1—=4£/—1i982(1+q)e""/2 (15)

$1in Be). ]
KOTOpBIH MEPEXOAMT K BHIDDKEHHIO JUIS T B HHIOTOHOBCKOM Clly4ae MOACTAHOBKOH

Hs —> 2m,,v — 0,g = 0. C yueTom 3T0ro BhIpaxeHHs NOTy4eHa CHCTEMa
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