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Tal
T,QeKTT4BHOCT Ha eHepf ooTAeJrflHeT0
n iscHa AB ,irHa czcr'ervra d;t$t"*u""
oT rrapaMeTpl4Te Ha CI,ICTeMaTa

Mapua ,[uuumpoea

Hucmumym 3a Koctrtuqecrcu uscnedeauun, EAH

BrseAeHue

38 4nofrna

3A eH-eprr{.f,
ooeKTU.

Lr3BbprrrBa eHeproorAeJrsHero, o6aue, caTBbpAe KoMnnr.rq[pauu. lrpu orrrrcaHHe Ha ra3oBoro reqeHr{e B T.f,CHa gnofrHa
cneABa Aa ce orql{Tar rpaBI,ITaIIpIoHHoro r{ MarHr{THoto nrs4eficrBr{e or ?rpu"uHa KOMTI.H.HTI{Te Ha cl{creMara' KaKTo I,I npoqecfiTe B caMoro TeqeHLIe -MEXAH}I3MIITE HA BIICKO3HO TPI{EHE U CNCPTOO6MEH BCJI.EACTBUE I{3N5IIBAHE I,IrlorJrbrqaHe Ha rlqeHr.re. llpocrpancr JreABa Aa6r4e pasuexAano BbB Bcnrlrrlre Mv r

Bcuqro roBa npaBu roqnoio Tr4qecKlrHeBb3MOXHO AOpI4 C TIOMOITITa Ha qucJIeH 
HarrbJIHo

-f,cHr'r roqHr'rre Qoprrrylu, onrrcBaxrrr BLrcKO3Hr{Te B3arrMoA eircrsufl. r{ 11poqecHTeHa I{3nbqBaHe.

H aoJrroAaTe [HI.I AAHHLL HaTp yrr aHr.r
npu6nuxenlr MoAenr{ c pa3nvrtHa
Apyru $usu.rrrn npoqecr4.

HO BJITI'HIIETO HA TEMNA HA IIOCT:bIIBAHE
6exr. Peguqa MoAenr{ [paB.,rr orrr{T 3a

eHJrr{BOCTT{ B peHTreHoBaTa cBeTT{MOCT
rpeuux [1-4].
B.f,T Orrr{Tr{ 3a MOAeJrr.rpaHe Ha TeqeHr{,

Hr4e Ha cepils. r{3cneABaHvfl, HanpaBf;Flqr cIIen Aa ce rr3fl'cHu BJTI',IqHI{ero Ha BCeKrr eAI{H OT BsTpeIxHI,ITe r{ BbHrrrHI'Te rrapaMerpl4
raw u pecrreKTr{BHO _ Bbpxy peHTrerroBaTa

ocpeAcTBeHO OKOJTO noB:bpxHocTTa Ha
neABaHO e Bru.sHueTo Ha napaMeTpr,rTe

HA ABOI{HATA CIICTEMA _ MACH HA KOMIIOHCI{TPITC VT PA3CTO'I]f,LIE MCXAY T,,D(.
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Tarosa r{3cJreABaHe lz,Ma cMvrcrlr B ABa acrleKra. Or eAHa crpaHa, n cnyuafi na

HeHaAexAHaugenru$uKaur{.s Ha peHTreHosu.s o6exT Karo qacr or 4nofina cv:creMa,
aKo or napaMeTpr.{Te Ha reqeHr4ero MoxeM Aa nonyqr,rM yKa3aHue 3a IIapaMeTpr,rre
Ha crrcreMara. Or Apyra crpana - To AorrbJrBa rro3HaHr{ero 3a caMoro reqeHr{e
npI,I oTAenflHe BIr,r.[HI,reTo Ha pa3nr.,rqHuTe rrapaMeTpr,r eAr{H oT Apyr.

flp ecurra lr'us. tr p e3ynraru
Zscre4nauero ce 6asupa Ha rrr{cJreHo MoAeJrrapaHe.

9ucreuusr MoAen e nocrpoeH na 6asata na MeroAa Ha KpylHure qacrlrrlu
[10]. I4svucJreHr{rra ce H3BbpruBar B HeuHeprlpraJrHa ur,urr,rnApr,rqHa KoopAuHarHia
cucreMa, s quftro rIeHTbp e pe3[onoxeH KoMlaKTnu.sr o6exr.

B usxo4nure ypaBHenr,rflTa ca orqereHr,r rpaBvrarluoHHrare cvrrkr or ABere
KoMIIoHeHTH Ha 4nofiHara cucreMa, KaKTo u qeurpo6exHr.rre cutu.HatsraHero e

cyMa or ra3oBoro r{ Jrtqr{croro Har.sraHe. Vpannenueto Ha erreprervqHng.6atanc
e 3allucaHo sa cr'yuait Ha orrrr{rrecKrr rrJrsTeH crofi. MeroAbr e rro-rrbJrHo orrucaH B

rp eAurrrHara ly6mraq ut l9l.
Harpanenu ca ABe cepuu [pecMsraHus.
B nrpnara, rrpu flocro.sHHo pa3cro.sHr,re MexAy KoMrroHeHTr,rre Ha 4nofinara

clrcreMa r4 KoMlaKren o6exr - HeyrpoHHa 3Be3Aa c Maca L5 M, Bapupa Macara Ha
BTopara KoMrroHeHra. Pasme4anu ca ceAeM crryilu's,-1,5;2;2,5;3;3,5;4u4,5 nrrz IV{.

Bpeuenara eBoJrrorlr{s, KaKTo Lr B rrpe.qxoAHr{Te pa6otu, ce [pocneAsr.a AO
MoMeHTa Ha ycraHo!flBaHe Ha crauuoHapHo cbcro.flHlle Ha ra3oBoro re.IeHne. 3a
rpnrepufi ce lpr{eMa noryiraBaHero Ha KoHcraHTHa crofinocr Ha peHTreHoBorrf
JrbrreHrae or [oBbpxHocTTa Ha HeyrpoHHara 3Be3Aa. Kpnrepn.rr e ocHoBareJreH,
rri xaro roBa cborBercrBa Ha rocro-flHeH TeMrr Ha [aAaHe Ha ra3 Bbpxy
noBbpxHocrra na o6erra.

Ha $ur. I e npe4craBeHa 3aBrrcrrMocrra Ha ra3v nocrorHHa crofiHocr o'r
MacaTa Ha BTopara KoMnoHeHTa,

L

1,5 4,0 M, [Mo]

Or.rr. 1. 3asucHl,{ocr Ha peHTneHoBara cBerlrMocr o racna 4nofiua clrcreMa npr4 Aocrl{raHe Ha craquottapeH pexxt!4
oT MacaTa Ha BToPaTa KoMnoHeHTa

Ha $ur. 2 e npe4craBeHa 3aBucuMocrra Ha MaKcr{MaJrHara [oBr,pxHrrHHia
IIJISTHOCT, KO.STO Ce yCTOHOBgBa B TeqeHUeTO, OTHOBO B pa3nUqHI,ITe CeAeM CnyqAfl..

4,0 M, [Mo]
(Dur. 2. 3anracxrtrocr Ha MaKc[MaJIHara noBrpxHuHHa nJr]THocr Ha ra3oBoro reqeHI{e E TtcHa ABofiua cucrerta nplt

.qocTutaHe Ha cTarllroHapeH pexHM oT MacaTa Ha BTopaTa KoMnoHeHTa

L".
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- Karro ce BI4xAa o-r rpa$uxure, peHTreuoBara cBerr{Mocr c MaKcr,rMaJrHa rrptl
M, or IIop'[A:bKa sa 3,5 M., Aoraro uarcuualHara rrJrBrHocr e pacrslru Sy"*i!'"tHA MaCATa Ha BTOpaTa 3Be3Aa.

IIpu nropara cepvs. npecM.sraHu_rr, rlocro.sHHa ocraBa Maca.ta Mr:3,5 M".
Pasrne4anu ca rr.ecr.cJry:r^as.3a pa3cro.f,Hr{oro MexAy KoMloHeHTrrre cborBerHo
10r0, 5.10r0, l0u, 5.10'r, 10rz ra 5.ldr2 cm.

Ha Qur' 3 u 4 ca [peAcraBeHrl 3aB]Icr{Mocrr{Te orHoBo Ha peHTreHoBara
CBETI,IMOCT LI MAKCI{MAJIHATA TIOBbPXHI{HHA NJIBTHOCT OT TOBA PA3CTO.HI'IC.

(Dur.3
Itr'" l0r2 Rrr, [cmJ

3anucuvocr na peHTteHoBara cBerfiMocr B rxcua gnoiua cxor€Ma rlpt{ Aocrr4raHe Ha craql{oHaDeH DexHM
ui paf,c forHfleTo MexAy KoMnoHeHTfiTe Ea CI.{CTeMaTa

\-*-.-.- - - -
10ro 10r2-Rr., [cmJ

@ur' 4'3aaucuMocr Ha MakcllMa:rHara noBbpxHrIHHa IIJrbrHoor Ha ra3oEoro reqeHue B TrcHa r.DoriHa c14creMa npu
AOCTI,ITAHE HA CTAIIUOHAPEH PEXIIM OT P43CTO'HIIETO ME)KAY KOMNOHEHTI,ITE HA CUCTEMATA

Karro ce BnxAa or Qurypure, I{ ABere BeruquHlr HaMaJr.rrBar c vBeJrr{qaBaHe
pa3crosHr,reTo MexAy KoMnOHeHTr4Te Ha ASOfiHara cr{cTeMa.

flpu ncuvxu npecM.sraHv.a reM[:br Ha rrocrbrrBaHe Ha ra3 rrpes B6TperrrHara
roq-ra^H-a-JlarpaHx B o6nacrra oKoJIo KoMrraKTHrr.s o6eKT e e1vrn rr cbrr{ u e paBeH
na 10-e M^/ro4.

- Crpyrrypara Ha reqeHuero Br;B Bcr{qKrrre ilo-rope pa3rJreAaHr,r cnyuaue MHoro
6rusra Ao ra3r.r, ilpeAcraBeHa n [3, 9]. E4uucrneuo MaKcr{MaJrHara [JrrrHocr e r]o-rontMa Ilpll no-ror-f,Ma Maca Ha BTopara 38e3Aa, KaKTo pr npn ro-MaJIKo
pa3crosHr,re MexAy KoM[oHer{Tvre Ha cr{creMara ($ur. 2 u 4).

[ucxycnu

e g errun H o c rra H a ."ffX;8,;##i ";ffi ffiffif #".:: ; "ff #,?f :Xffi ;cl{creMa 3aBkrcn He caMo or reMrra Ha rrocrbrrBaHe Ha aus 
" o6na"ttul*3"o

KOMrraKTHr4-A O6exr, Ho Lr or napaMerpl,rre Ha caMara crrcreMa. nQerrunH;;r;-;
rlo-roJItMa rlpn [o-ManKo pa3crosHr,re MexAy KoMnoHeHTrare Ha cucievata. Ocneu
TOBa e MaKcuMaJIHa rlpu onpeAeJreHo cborHorrreHr4e MexAy MacrITe Ha ABere 38e3AI,r.flpu urcregBa*vtflTa Ha Apyrlr aBropr.r ue e o6pitlru"o-"""ru'ze Ha re3r{;Ht;1t !:H3'"Hffi,"e"ffi"#il?;ri,i?1Tf#xffiQrarcupa fina-ra cr{creMa [1, 3, 5-7]. '

r,.
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Koraro peHTreHoBr.r.sr o6exr e HaAexAHo n4euru$uqprpaH c KoHKperHa qnofiua
cr{creMa r,r lapaMerpane ,ftca yrorlHeHr{ rro Apyril Kpr,rrepr{tr, Bce nar vv.a cv,lrc'bn
p.a6rrar r4MaHVrrpeABr,rA crroMerrarure 3aBlrcr{Mocru n clyuafi, qe rro ua6lroAaeuara
peHTreHoBa cBerr{Mocr ce cbAr{ 3a reM[a lr.asary6a Ha Maca or crpaHa Ha BTopa'ra
3Be3Aa. Oco6eno B cnyqar,rre Ha Hecrarlr{oHapu[ pexr,rMrr Ha arperlus.

flpu nerouno onpe.qeneHlr rrapaMerpra na gnofiHara cvcreMa r{nrr HeHaAexA]rra
ngeuruQrnra\vs. Ha peHTreHoB o6err c raKaBa, o6parno, no peHTreHoBara
CBeTLTMOCT MOraT Aa Ce OlpeAen.f,T BeposTHr,r lapaMeTpr,r, Kor{To Aa cJryxaT 3a

Ao[IbnrreHrre Ha Apyrr4Te MeToApr.

3arnroqenr,re

Hanpaneno 6e uscre4naHe Ha 3aBr{cr{Mocrra ua eQerrun-
Hocrra Ha eHeproorAersHero lrpu arpeurrs.Hara3 n 4nofina cr{creMa, cblbpxaua
HeyrpolrHa 3Be3Aa I{ rI{raHT, 3arrGJrHr{JI o6lacrra cra na Pout, or [apaMerpl,ITe Ha
cI{cTeMaTa - Maca Ha rllraHTa r,r pa3cTo.f,Hr{e MexAy 3Be3Ar{Te.

Ee ycranoBeHo, rre eQerrunnocrra HapacrBa c HaMaJr.sBaHe pa3cro.f,Hr{ero
MexAy KoMtroHeHTure Ha cucreMara. OcseH ToBa cbrrlecrByBa otrpeAeneHa Maca
Ha rr{faHTa, IrpI{ Ko.flTo Tf, e MaKCI{MaJIHa,

Bcr,rqrco roBa rrorBbpxAaBa pas6upanero, qe rrpll MoAenr,rpaHe [oBeAeHr4e:ro
Ha ra3oBoTo TerleHl4e I4 pecleKTr{BHO [OnyqaBAHarA peHTreHOBa CBeTTTMOCT rrpH
Aocrr{raHero My Ao floB:bpxHocrra Ha KoMrIaKTHrr.a o6err, cJreABa Aa ce r{Mar
rrpeABr{A BclrqKpr napaMeTpr,r r{ TexHuTe eBeHTyanHr{ rrpoMeHu, 3a Aa Moxe Aa ce
TBbpALr, qe MoAersT e AocToBepeH.
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The efficiency of the energy production
in a close binary system as a function
of the system's parameters

Maria Dimitrova

(Summary)

In terms of a two-dimensional numerical model in a close
binary star system, the efficiency of. energy production as a function of ttre systim s
parameters is studied. The system is assumed to contain a neutron star and a red
giant, that has filled its Rosh-e lobe. The calculations are made with constant accre-
tion rate thro-ugh the firSt Lagrangean point and constant mass of the neutron
star, varying, first, the mass of the second star, and then, the distance between the
two stars. It is shown that efficiency of energy production depends on both these
Daramoters.




