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ADLER-FINCH-SKEA ANISOTROPIC SOLUTION IN f(G) GRAVITY

M. Sharif, S. Saba

C ucnonb3oBaHneM yC/IOBUI BNOXEHUS, Ha3biBaeMbix yciosusimu Kapmapkapa, nosy4eHO aHM30TPONHOe pe-
WweHne A5 ChepNYECKN-CUMMETPUYHOINO CaMOrPaBUTUPYIOLLErO 3BE3[HOTO 0bbekTa B pamkax Teopun f(G)-
rpasuTtauumn. [1ns 3TOro ncnonb3oBasnch Macca n paguyc TPeX MOAENbHbLIX KOMMAKTHbIX 3B€34, a uMeHHo, Her
X-1, SAX J 1808.4-3658 n 4U 1820-30, a Takxe NpOBOAUIOCH FlafKoe CluMBaHMe CPEepPUHECKOi BHYTpeHHel
U LWBaPLIINILAOBCKON BHELUHEA reoMeTpun NpocTpaHCcTBa-BpeMeHn. [ns aTux 3Be3gHbIX mMonenei uccneny-
oTCst hn3nyeckasi peasMCTUYHOCTb U YCTOWYMBOCTL NpeasiokeHHoro noaxoga. Okasanock, 4TO NOCTpoeHHast
aHNU30TPONHas Mopenb sABAseTCA (DU3NYECKN PeanuCTUYHOR 1 YCTONYMBON, €CNnM OHa YAOBNETBOPSIET BCEM
HeobxoaMMbIM TpebOoBaHUSIM ANS KOMNAKTHbLIX 3BE3AHbIX OOBHEKTOB.
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1. BBEAEHUE

KiroueBbiMu o0beKkTaMu UCCIeI0BaHUN B acTpOdu-
3UKe U COBPEMEHHOI KOCMOJIOTHHU SIBJISTIOTCSI KaK CAMU
3Be3JIbl, TAK U UX pa3jndHble (HU3NIECKUe CBOWUCTBA.
Kak u3BecTHO, cBeTSINMECS 3BE3/bI SIBJIAIOTCA TUTAHT-
CKUMH HCTOYHUKAMHU CBETOBOTO WM3JIyUeHUsI B KOCMO-
ce. Ilocte B3pBIBa OOBIYHOI 3BE3JBI M €€ TIPEeBpalle-
HUsI B CBEPXHOBYIO MOSIBJISIIOTCS CTPYKTYPBI C BBICO-
KO IIJIOTHOCTBIO, HA3bIBAEMbIE KOMITAKTHBIMU 3BE3/1a~
mu. [Ipu 93T70M BO3HUKAET 3HAYNUTEHLHOE HAIPABICHHOE
HapyXKy IaBjeHHe, KOTOpOe KOMIIEHCUDYET JeiCTBue
HaIPaBJIEHHON BHYTPb CUJIbI IPABUTAIINN, OOYCJIOBJIEH-
HO# Maccoil 3Be3aHoro oobekTa. Kosarc 38e31bl Ha-
CTYIIAET, KOrJA 9TU CUJIbl (TPABUTAIMOHHAS U CUJIA Ha-
[PABJIEHHOIO HAPYXKY JABJECHUS) CTPEMATCA YPABHO-
BECUTH JIPYT JIPYTa, 9TO, B CBOIO OYepelib, BeJeT K 00-
PA30BAHUIO HOBBIX KOMIIAKTHBIX OObEKTOB, TAKUX KAK
GeJible KAPJIMKW, HEHTPOHHBIE 3BE3/IbI, & TAKXKE YEPHBIX

* E-mail: msharif.math@pu.edu.pk
** E-mail: saadia.saba86@gmail.com
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JBIP. DT KOMITAKTHBIE 0OBEKTHI 00JIaIAI0T KpaiiHe BbI-
COKOIi IIOTHOCTBIO (6OJIbIIME MACCHl 1IPU HEHOJIBIINX
pajimycax), IpIUYeM OHH He [10J[BEPXKEHBI BIIUSIHUIO Jia-
JKe BBICOKUX TEMIEPaTyp.

B mociennee Bpemsi mCCIeOBaHUE KOMITAKTHBIX
3BE3/IHBIX OOBEKTOB BBI3BIBAET OOJIBINION HHTEPEC ¥ acT-
podusukoB u KocMmosoros. CyrecTBoBaHMe OTJIIMIHOM
OT HYJISI AaHU30TPONUU C(HEePUIECKU-CAMMETPUIHBIX Ca-
MOTPABUTUPYIONUX OOBEKTOB IIO3BOJISIET OOHADYKUTD
BaxKHbIe (DUBMIECKHE XaPAKTEPUCTUKU, KOTOPBIE MOXK-
HO UCIOJIb30BATH B PEJIATHBUCTCKUX MOJEJIsIX. AHU30-
TPOLUS JIABJICHUS B PACIIPEJICIEHUN MAaTePUU BO3HUKA-
€T BCJIEJICTBHE PA3JINIHBIX (DA30BBIX MEPEXOOB, CyIIe-
CTBOBaHMS HEKOW CYIEPXKUJIKOCTH, BI3KOCTU WJIA KOH-
JIEHCAIINY TMOHOB KpaifHe MJIOTHBIX ChepruIecKux 00b-
€KTOB THIIa YepHBIX JbIp. B pabore [1] myrem 06006mie-
HUs yPaBHEHUsT THAPOCTATUICCKOTO PABHOBECHS OBLIA
BBeJIeHA AHU30TPOINS PEIATHBUCTCKOM cephl, a Tak-
’Ke pa3HoobpasHble (hU3UTUECKNEe CBOWCTBA aHH30TPOII-
HOro saBieHusi. B pabore [2] uccienoBanachk yecroidn-
BOCTb AHU30TPOITHOTO CAMOTPABUTUPYIONIETO OOHEKTA
[IpU paJIMaIbHBIX BO3MYIIEHUAX KaK JJIsi HHIOTOHOBCKO-
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ro ciay4as, Tak u st ciydas OTO u 6but0 00HADYXKe-
HO, 9TO YCTOWIUBOCTD MOJIEIEH KOMITAKTHBIX 3BE3/HBIX
O00BEKTOB YCUIUBAETCS TIPU HAJIMYAN AHU3OTPOIINH, a
TaKyKe TPU yMEHBIIEHUH aIuabaTHIecKoro moKa3are-
Jisl.

B paGore [3] uccienoBalioch aHAJIUTHYECKOE AHU-
30TPOITHOE DEIIeHre I KBapKOBOW MaTepuu C WUC-
MOJIb30BAHUEM JIMHEHHOTO ypaBHeHust cocrostaust (YC).
Tlosmyuennoe perenne 6170 0OOOIIEHO st KOHKPET-
HOrO TpOodMIsa MIOTHOCTH 3Be37bl. B pabore Tex ke
aBTOPOB [4] mccenoBamoch TOUHOE AHM30TPOITHOE De-
[eHne JJIsi KOMIAKTHOTO O0bEKTa C UCIHOJIHb30BAHUEM
AHU30TPOITHOTO (DAKTOPA OTMPEIETEHHOTO BIJIA U OBLIO
MIOJIy9E€HO HEOOXOIMMOE PEAJUCTUIHOE TIOBEJIEHUE IS
paccMaTpUBaEMbIX (PU3NIECKIX 0OBEKTOB. 3aTeM OBLIO
HCCJIEIOBAHO TOTHOE aHAJMUTHIECKOE PEIleHne JIJIsT CITy-
Yyasi 3apsKEHHBIX KBAPKOBBIX 3BE3JI, KOTJA JIOIyCKa-
€TCS OJIHOIIAPAMETPUIECKOE CEMEHCTBO KOH(MOPMHBIX
nemkennit [5]. B pabore [6] mccienosanack npupoma
AHU30TPOIMHA JJIsi KOMIIAKTHBIX 3BE3JIHBIX CTPYKTYD C
PaIuaJibHOU 3aBUCHMOCTBIO IIEPEMEHHON KOCMOJIOTH-
YECKOW IOCTOSIHHOW B IpoCTpaHCTBe-BpeMenu Kpuo-
pu—bBapya.

g pusntaeckn HETPOTUBOPEINBOTO aHU3OTPOITHO-
ro perreHnss HeoOXOJAUMO HAJIOKHUTH HEKOTOPBIE YCJIO-
BHs Ha KOMIIOHEHTLI MATEPHH, T€OMETPHIO ITPOCTPaH-
CTBa-BPEMEHHU WJIA UCIIOJIb30BATh HEKOTOPBIA YacTHBIMH
By, YC. Jlyist Toro urobsr BiokuTh 4D-MHOr006pasne
(MCKPUBJIEHHOE TIPOCTPAHCTBO-BPEMsI) B ILUIOCKOE (€BK-
JIJIOBO) TPOCTPAHCTBO-BpeMsl 60Jiee BHICOKOH pasMep-
HOCTH, WCTIOJIB30BAIUCH PA3JNIHBIE CIIOCOOBI U MOJIE-
s [7]. Ecau n-mephoe 1ceBIo-puManoBo MHOIOOGpa-
3ue U, MOMKHO BJOXKHUTb B (1 -+ mM)-MEpHOE IICEBJIO-
€BKJIMJIOBO TIPOCTPAHCTBO, TJIE 1M — MUHUMAJIBHOE YUC-
JIO JIOTIOJTHATEIBHBIX U3MEPEeHUil, TO roBopsT, 4To Uy,
IMeeT KJacC BJIOXKeHHs m. Kiacc BJIOXKEHUST BHeEII-
Hero perenns [IBapimmibia paBeH 2, a Kjacc BJIO-
JKeHUsI BHYTPEHHETO PEIeHnsl U CTAHIAPTHON Mojesn
Dpunmana — Pobeprcona— Yokepa (FRW) mocruraer 1.
B mmockoM mpocrpaHcTBe-BpeMeHn ¢ 00jiee BBICOKOI
Pa3MEpPHOCTBIO ITO BJIOYKEHWE, UMEIOIIee MCKPUBJIEH-
HYIO T€OMETPHIO, OIIPEJIETISET YCAOBUE, C MTOMOIIHIO KO-
TOPOr0 MOYKHO MOJIYYUTh JOMOJHUTETHLHY IO CBI3b MEK-
Jly JIByMsI IIPOCTPAHCTBEHHO-BPEMEHHBIMU TIOTEHIINAJIA~
MU (BPEMEHHBIM M PaJIHaJIbHBIM ), KOTOPOE HA3bIBACTCS
yesosuem Kapmapkapa. Vcnosib3ys 3Ty CBsI3b, MOXKHO
HAWTH PEIIeHNe C BJIOXKEHUEM KJacca 1 JiIs CTaTudec-
KOro cheprIecKu-CAMMETPUIHOTO MTPOCTPAHCTBA-BPE-
Mmenu. B pabote [8] GbLI0 HOIY<IEHO AHU30TPOIHOE pe-
[eHrEe ¢ BJIOXKEHMEM KJjacca 1 U MpoaHaM3UPOBAHbBI
PE3YILTATHI JIJIsl HECKOJIBKUX TEOPETUIECKUX 3BE3/HBIX
Mmozeneit. B pabore [9] mccrenoBaniuch ycTORINBOCTD
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u (usnUyecKkre CBONCTBA AHM30TPOITHONW KOMITAKTHOM
3Be3JIbI C BJIOXKeHHeM Kjiacca 1. Te ke aBTOpBI B pabo-
re [10], nCoNb3yst pasIMIHBIE MOTEHITUAIBI, MTPEIIIO-
JKUJIA HOBYIO 3BE3HYIO MOJE/b C BJIOKEHHEM KJIACCa
1. Kpome Toro, ucnosbsys yciaosus Kapmapkapa s
CTATHIECKOTO CPEPUIECKU-CUMMETPUIHOTO IIPOCTPAH-
crBa-Bpement [11], onu mosyunsm 0600IEHHBIE AHU30-
TPOITHBLIE MOJIEJIN.

B pabore [12] paccMaTpuBAINCh AHU30TPONHBIE
BHYTPEHHUE PEIIEHUs JJIsT 3BE3HBIX OOBEKTOB, TPOCT-
PAHCTBEHHO-BpEMeHHAsI TeOMEeTPHsl KOTOPBIX yJOBJIeT-
Bopsier ycsosuto Kapmapkapa. B pa6ore [13] 65110 110~
JIy9€HO PENIEHWE C BJIO’KEHUEM KJjacca 1, OmmChIBaio-
1ee BHYTPEHHIO 00JIACTD acTPOPU3NIECKUX O0bEK-
TOB. ABTOpBI 3TOil PabOTHI TaK»Ke UCCJICIOBAJHA JIPY-
I'YIO 3BE3JHYIO MOJIENb, KOTOPasl OIUCHIBAET TE€OMET-
PUYECKYIO CHHTYJISPHOCTD C MOMOIIBIO BIOXKEHUS Te-
TBHIPEXMEpPHOil TeOMeTPUY UCKPHUBJIEHHOI'O IIPOCTPAHCT-
Ba-BPEMEHU B MSTUMEPHYIO TICEBI0-EBKINIOBY T€OMET-
puo [14]. B paGore [15] ycmoBue Kapmapkapa wuc-
IOJIB30BAJIOCH JIJIs1 HAXOXKJEHUS PEIIeHUs C BJIOYKEHU-
eM kKJjacca 1 s cepruyecKu-CHMMETPUYHOIO IIPOCT-
pancrBa-BpeMenu. B pabore [16] 6buio mosydeno HO-
BOe DellleHNe C BIOXKeHNeM Kjacca 1 st cpepuyaecko-
ro KOMIIAKTHOTO 3BE3JIHOTO PACIIPEI/IEHNs] B IPUCYT-
CTBUU 3JIEKTPOMATHATHOTO MOJIsSA, & TAaK2Ke OBLIO HaliTe-
Ho dusmyecku peammcTuaHoe pentenue Amyrepa— Oun-
ya— CKH JijIsT KOMITAKTHBIX 3BE3]1.

Hcnonp3zoBanne MOAupUIIMPOBAHHBIX TEOPUA Tpa-
BUTAIlUU — OJIMH W3 IIEPCIIEKTUBHBIX CIOCOGOB IOUC-
Ka HEM3BECTHBIX XapaKTEepPUCTUK TeMHON BceaeHmHoir,
00YCTOBIMBAIONINX KOCMHUYECKOe paciiipenue. B pa-
6ore [17] mia adbdekTuBHOrO aHAIM3a KOCMUYECKUX
$a30BBIX MEPEXOI0B Ha MO3IHUX CTAAUAX OBLIO TPe-
JIOYKEHO UCIIOJIb30BATH PA3HOOOpa3ne KOCMUIECKUX CO-
CTABJISIONINX, BBOJS MOAA(PUIIUPOBAHHY IO IPABUTAIIAIO
Taycca—Bonne (I'B) (wmm f(G)-rpaBuranuio), cBsi3aH-
nyo ¢ I'B-unBapmanToM, ¢ HEKHMH IIPEIECCHOHHDI-
MH 9JIeHAMH W pPaCCMaTPHBas MPOU3BOJHDLIE BBICIIUX
nopsiIkoB. Mcnonb3yemslit BTOpoit ckassap Jlasjioka
(I'B-unBapuanT) npecrapisier cob0i YeThIPEXMEPHBII
TOTIOJIOTMIECKUI JIeH, KOTOPBIA MCKJIIOYAeT JLyXOBbIE
HeyCTOHUMBOCTH. B 3TOT MHBapHaHT

G = R? — 4Rn5R*° + Ry R*M

BXOJAT KBAJIPATUIHBIE CIATAEMbIE, & HMEHHO KBaJIPAT
ckajsgpa Puaan R, a Takke KOMOWHAITIS TeH30pa Pud-
un Ras u rensopa Pumana Ras,, [18]. B paGore [19]
6bin pacemorpennt Teopun f(G)- u f(R,G)-rpaBura-
UK, B KOTOPBIX, HCIOJIB3YS MONMPABKU BHICIITAX TOP/I-
KOB JIJIsl KpUBU3HBI, yJIAJI0Ch U30ABUTHCsI OT HEKOTOPBIX
CUHTYJIIPHOCTEH, BOSHUKAIOMINX B KOHETHOM Oy, TyIIeM.
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B pabore [20] upezicraBieHo KpaTKoe BBEICHUE
B Pa3sHOOOPA3HbIE KOCMOJIOTUIECKHNE ACIIEKThI PA3JI-
HBIX MOJIM(UITMPOBAHHBIX TEOPUIl TPABUTAIAY, 8 UMEH-
Ho, f(R)-, f(G)- m f(R,G)-rpaBuraiuii, KOTOpBIE
pacCMaTPUBAJINCH, KaK TPABUTAIIMOHHAS AJBTEPHATH-
Ba TeMHO# sHeprun. Kpome TOro, OBLIO MTOKA3aHO, UTO
9TUM TEOPHUSIM COOTBETCTBYIOT Pa3HOOOPA3HbIE KOCMU-
YeCKHe CTPYKTYPBI, T.€. ¢ WX IMOMOINILI0 MOXKHO 3(-
(EKTUBHO OIMMCATH BO3MOXKHBIN (a30BbIi IMEPEXO OT
3aMeJJIEHNs] K YCKOPEHUIO, 8 TaKyKe PEXKUMBI YCKOpe-
HUSI M paCHIMpPEeHusl Ha IO3JHUX cTaausax. Ilozanee Te
’Ke aBTopbI [21] paccMOTpeny pasindHble IpeJICTaBIe-
HUSI YIIOMSHYTBIX BBIIIE MOJAUMDUIMPOBAHHBIX TEOPHii
IPABUTAIMY U CBSA3M MEXK/Ly HUMH W IPUIIIA K BBIBO-
Jly, 9TO HEKOTOPbIE MX BAPHAHTHI MOTYT HPEJIOKATD
pPasyMHOE W KadeCTBEHHOE YHUMDUIMPOBAHHOE OIUCA-
Hue UHOIISAIUA B 9TI0XY TEMHOM Heprun. Bo3MOXKHOCTD
Bosabmoro Xionka 1 BO3HUKHOBEHHUS Yepe3 KOHETHOE
BpeMsl B Oy/yIIEM JAPYIMX CUHTYJISPHOCTEH yIUTHIBA-
JIACh IIyTEM BKJIIOYEHUS] B IPUBEJEHHBIE BBIIIE TEOPUH
IrPaBUTAIMH I'PABUTAIMOHHBIX MHBAPHAHTOB C BBICIIH-
MU ITPOU3BOIHBIMU.

B pabore [22] wuccienoBanoch —pacupejesenue
AHM30TPOIHON MaTepun B KOMIIAKTHOW cdepe 1is
f(G)-rpaBuranuu, a mnosydeHHble (DUMIECKUE XAPAK-
TEPUCTUKA CPABHUBAJIUCH C JIAHHBIMH HAOJIIOICHMUIA.
B pabore [23] aHasu3upoBasmMCh TOYHBIE DENIEHUs
JUIsl QHU30TPOIIHOTO CTATHIECKOIO C(hepUIECKU-CUM-
METPUYHOIO IPOCTPAHCTBA-BPEMEHU JIJIsI  TOH  IKe
Teopuu rpasuTanuu. B pabore [24] uccienoBanuch
0COOEHHOCTU KOMITAKTHBIX 3BE3JHBIX O0BEKTOB U UX
yeroiiausocts g f (R, T)-rpasuranuu. B paGore [25]
OBLIH TIOJTyYeHbI TOYHBIE PENIEHUS JIJIsi AHU30TPOITHOTO
cepruaeckoro caydas JJIsi MUHUMAJIBHOW T'€OMETPH-
yecKoi JedpopManun, a TakyKe [MPOAHAIU3UPOBAHDI
kpurepun  3GO@PEKTUBHOCTH U YCTONIUBOCTH ISt
f(G)-rpaBuranuu. B pabore [26] mpemioxkeHsl Moien
AHM30TPOIHBIX KOMIAKTHBIX 3BE3JI C BJIOYKEHUEM
kinacca 1 s f(R)-rpaBaranum.

B macrosimeit paboTe paccMaTpuBaeTCs aHU30TPOIT-
HOE BHYTpPEHHee pelIeHne ¢ BJIOXKEHHeM Kjacca 1 s
CTATUYIECKOTO C(epUIeCKU-CUMMETPUYIHOTO CaMOIrpa-
BUTHUPYIOMIETO OODBEKTa C WCIOJIb30BAHUEM YCJIOBUS
Kapwmapkapa. Pabora moctpoena cieayromumm 00pasom.
B pa3zz. 2 obcyxkaaroTest mojieBble ypaBHEHHST B paMKaxX
reopun f(G)-rpaBuTanuu s pacupeieaeHus aHu30-
TPOMHON »KUJKOCTU U BBIYUCIISETCS COOTBETCTBYIOIIEE
pemenne. B pasn. 3 wmcciemyercst BOIpoc 0 TOM, Ha-
CKOJIBKO TIOJIyYeHHAsT MOJIEJh sIBJIsteTcst 3 heKTUBHOIM
u busmdeckn peajuctudnoit. [locienuuit pasmen mo-
CBSIIIEH 0OCYKJIEHUIO MTOJIyIEHHBIX Pe3yJIbTaTOB.
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2. AHI30TPOIIHASI )KUJIKOCTDb U
f(G)-TPABUTAIINSA

B sToM paszmese MBI MOJIy9MM aHU30TPOITHOE BHYT-
PEeHHee PEIIeHre 1T KOMIIAKTHOTO 3BE3THOI0 OOHLEeKTa
st caydas f(G)-rpaBUTANMA, UCHOJIB3YS OIPeIes-
eMble BJIOXKEHMEM YCJIOBUs. B 3TOM ciyuae jeiicTBue
onpeegercs Kax [17]

7 (LD ).

S = /d4

rae K,Q = 87 (IVH)I HCIIOJIB3YyEM T'DaBUTAIMOHHBIE €11~

+ /(G

— 1)

HUIIbI) — [IOCTOsIHHAST B3auMoeiicTsus, a L, — II0T-
HOCTb JlarpaHzkKuaHa mMarepuu. CooTBETCTBYOLIUE TI0-
JIEBble YpaBHEHUSI UMEIOT BU/J,

Guos = K T(ejf) K (To(;;n) + To(g)) . (2)

AHM30TPOIHON MaTepuy COOTBETCTBYET YJjIeH
T = (p+ POUUs + Pogas + (Pr — P)Eaks,  (3)

rJe p — IUIOTHOCTD, P, m P, — pajinaabHOe U TAaHTEHITH-
aJbHOE JTaBJIEHNEe, COOTBETCTBEHHO, U, — 4-CKOPOCTD,
a £, — MPOCTPAHCTBEHHO-TIOA00HDIN 4-BeKTOp. Temmo-
My HMCTOYHMKY ([IOUPABOYHBIA UjieH, 00yCJIOBJIEHHBIMH
f(G)-rpaBuranueit) cOOTBETCTBYET WICH

1
T — 5 Gas f(G) 4+ = |(4Rs; RS — 2RRs —
- 2Ro¢anu RU"V 4Raa’775 RUn)fg (g) +
+ (4Rus — 2Rgas) V2 f6(G) + 2RV 4 Vs f6(G) —
— ARV 5V, fg(G) — ARGV o Vo fg(G) +
+ 4ga5R‘”7Vgang (g) - 4Rao’5nvgvnfg (g) (4)

rae fg(G) — oGBIKHOBEHHAs NPOU3BOHAS (DYHKIUH 06~
IEro moJioKenusi mo G, a V, — KOBapHaHTHAasi IPO-
U3BOJIHAA, BXOJANIasd B omepaTtop Jlamambepa (V2 =
=V.V?).

Yro06bI OnMcaTh BHY TPEHHIOI T€OMETPHUIO CTATAIEC-
KOl cepruIecKn-CHMMETPUIHON CyTIePILIOTHON 3Be3-
JIbI, YI0OHO B34ATH JIMHEHHBIH 97IeMEHT B KAHOHUYECKOM
BHJE:

ds? = —e"Mdt? + M dr? 4+ r2(d6? + sin? 0 dp?). (5)

COOTBGTCTByIOHLI/Ie IIOoJIeBbI€ ypaBHEHNA UMEIOT BU/JL
1

8T (p—Tg(g)) + <ﬁ/ 2) e B,

o2
87 (P Tl(g))
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BbIpaxkeHus: 1jst 1 [IPUBEJIEHBI B

Hpwioxenun. I'B-unsapuant mia (5) MOXKHO BbIpa-
3UTh KaK

2¢—28
g=—;
r

77” ,'7/2 77/6/ ﬁ/
+ 2 + 4 4 2r

) e P (8)

©) 7UO) y 72O

(% +20") 1 =€) —n/'B'(3B—€”)]. (9)

Yenosue Kapmakapa B TepMuHax KpuBU3HBI Pumana
UMeET BUJ

Roz03 1212 = Ro101R2323 + Ro113 0223, (10)

OoTKyZia caeinyer, 910 Risio # 0 [27]. HelicrBurenbHo,
3THUM OIIpeIe/ISeTCs IIPOCTPAHCTBO-BPEMS C BJIOKEHUEM
kiacca 1. 13 ypasuenuit (5) u (10) creayer muddepen-
InuajabHOe ypaBHeHue
np
1—ef

=20 +0*) +n?+0'8, 7 #1. (11)

HNuTerpupoBanue maet

e =1+ Fne, (12)

rje F # 0 — mOCTOsSIHHAST HHTEIPUPOBAHUS.

Kak MOKHO BujieTh, cucreMa ypasaenuii (6)—(8) co
cBa3bio (11) conepxur ngarb Heussecruuix (1, B, p, P
u P;). Yrobsl cucreMa GbliIa caMOCOTIIACOBAHHOM, MC-
HOJIb3yeM aH3all Ajyiepa JIjIs BpeMEHHOI'O METPHYIECKO-
ro koabdunumenra [28]:

e = A(1 +Cr?)?, (13)

riae A u C — uponsBosibHbIE TOCTOsIHHBIE. locTaBss
5T0 B Bhlpakenue (11), nosydaem

e? =14+ 16AC*Fr?, (14)

qr0 aHasjorudHo penternio Purya— Cku [29]. Ucnoss-
3ysl PaIMAJIBHBII 1 BPEMEHHONH METPUIECKUE MTOTEHIH-
asbl u3 ypasaennit (13) u (14), cucremy (6)—(8) MoxHO
NPUBECTH K BUJLY

_ 16ACPF(16AC°Fr* +3) . o) (1)
© 8m(1+ 16AC2Fr2)? o
_ —ACHAC*Fr? + 4ACF —1) TV (16)
" 8n(Cr2 +1)(16AC?Fr2+1) 1
2
_ 4C(4AC*Fr? — 4ACF + 132 ~T29 (7

 8w(Cr? +1)(16AC*Fr2 +1

pu 3TOM mapamerp A, OnpeessiioNnii AaHU30TPOIIHIO
JaBJIEHUsI, TPUHIMAET BHU]]
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1
T Bn(L+ Cr2)(1 1 16ACTF2)2
x [32AC2Fr? (SACPF(1+Cr?) — 1) +
+ k(1+Cr?) (32AC?Fr? (148 AC* Fr?)+1) x
x (119 -19)] . ()
PusnvecKkne XapaKTEPUCTUKKU 3Be3/IbI MOXKHO ITOJIy-

9UTh, I[JIQJIKO CIIABas PEIIeHus Jjid BHYTPEHHel u
BHEITHEH TeOMETPHUN MPOCTPAHCTBa-BpeMeHU. DBymem

2

L 2m
T

CUYNTATh, YTO IIBAPIIIINAJIbIOBCKAs METPHUKA, JJIsi BHEIII-
2m
1- 2=

HefI I‘eOMeTpI/II/I nMeeT BUJL
-1
) dt® + ( ) dr? +
T

ds®> = — <
+ 7% (d6* + sin® 0 d¢?) . (19)
HenpepobiBHoCTh MeTpraecKux Ko3(hPUInenTos,

+ = + = + =
9oo = 900> Y911 = 911> Y0051 = Yoos1 »
HaJ| THIIEPIOBEPXHOCTHIO (1 = R) naer

2m

-0 = A(1 +CR?)%, (20)

2m 2 2
1-— ) =1+I16ACFR?, (21)
3%—72 =4ACR(1 +CR?). (22)

Vcnonb3yst ypasraenust (20)—(22), MOKHO BBIPA3UTH 1O~
crogunbie A u F depes C:

A= i rcm) (23)
_ R(1+CR?
P = em—am) (24)

rae C, m u R — mpou3BOJIbHBIE TIOCTOSTHHBIE.

3. ®DUBNYECKUE CBOMCTBA
KOMITAKTHBIX 3BE3/]

B nmammom pasmesie MbI paCCMOTPUM HEKOTOPBIE WH-
TepeCHbIE PE3YJIbTATHI, IOJIyYEeHHbIE JIJIS PENIeHUuil ¢
BJIOJKEHHMEM KJjacca 1, KOTOpble JOKa3bIBalOT MX (bu-
BUYECKYI0 PEAJMCTUIHOCTh. [ 9TOro paccMoTpum
TaKue BajkKHble (PU3NYECKME IapaMeTpbl, KaK JBOJIO-
st GU3NYIECKUX IIEPEMEHHBIX (IUVIOTHOCTH SHEPIUU U
JIABJICHUE), YCJIOBAE MAKCUMAJIbHOCTH, SJHEPIeTUIECKUE
TPAHUIIBI, TTAPAMETD KOMIIAKTHOCTH, & TAKXKE yCTOWIM-
BOCTD IIPEJIJTOXKEHHOM MO i. UTOOBI TpaduaecKn nuc-
CJIEJIOBATH TIOBEJIEHNE BCEX ITUX MAPAMETPOB, IPEIIIo-
JoxkuM, 910 dbyukius f(G) B 06IeM ciiydae UMeeT BH/L

f(G) = ag",
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Tabnuua. Pusnyeckne npubamxeHHbIE 3HAYEHNSA Mac-
Cbl, paguyca n napaMeTpa KOMNaKTHOCTU MOZAENbHbIX
koMnakTHbIx 38e3g Her X-1, SAX J 1808.4-3658 n 4U

1820-30
Mopensnasa 3se3na|Macca, Mg |Panuyc, km|
Her X-1 0.88 7.7 0.168
SAX J1808.4-3658 1.435 7.07 0.299
4U1820-30 2.25 10.0 0.332

rJle (v — [IPOU3BOJIbHAS TIOCTOsSTHHAS, a i > 0 pu n # 1
[23]. B macrosmieit paboTe Mbl paCcCMATPUBAEM PacIpe-
JIeJICHUE aHW30TPOITHON KUJKOCTH B acTpodu3ndec-
KUX O0'bEKTaX JJIsT ONPEICJIEHHOTO 3HAYEHUSI [TapaMeT-
pa monesu n = 2. Auusorponubie cdhepudecKue pe-
[IEHUsT AaHAJIU3UPYIOTCS JJIsT TPEX CTPAHHBIX 3BE3IIHBIX
006beKkTOB. VX paimychl 1 Macchl TPUBEAEHBI B TaOJIHIIE.
st rpacdudeckoro anannsa 3adukcupyeM cBOOOTHBII
mapamerp C = 0.02 st onpeesieHHON 06/1aCTH U3Me-
HEHUS TapaMerpa o

—-1<a<0.

3.1. Kpurepuii MaKkcCuMaJIbHOCTU

ITockonbky acTtpodusutdeckne 00bEKTHI MPEICTAB-
JIIOT €000t ceputeckne CTPyKTYPhI ¢ BHICOKOI ILJIOT-
HOCTBIO, (PU3WUIECKHE MEPEMEHHBIE JJIsi HUX JIOJIZKHBI
[IPUHAMATH MaKCUMAaJIbHbIe 3HAYEHU, IIPH STOM BHYT-
pu cheprdeckoro 00beKTa OHU TIOJIOKUTETbHBI, a TI0
HAIIPABJIEHUIO K €r0 MOBEPXHOCTU — MOHOTOHHO yOBI-
BaroT. Ha puc. 1 moka3aHbl 3aBUCUMOCTHA (DUNIECKUX
napamerpoB p, P, P, m A or pajgnyca r u mapamMeTrpa
o s Mozesbabix 3e3n Her X-1, SAX J 1808.4-3658
u 4U 1820-30. DddekTruBHast IJIOTHOCTH SHEPIUNA MaK-
CHMaJibHA BHYTPH KOMIIAKTHOT'O 3BE3JHOIO0 O0bEKTa U
MOHOTOHHO YOBIBAET B HAIPABJICHUHU K €r0 MOBEPXHOC-
tu. Ha pucyHke BUIHO, 9TO p HE M3MEHSIETCS IIPU JIIO-
OBIX 3HAYEHUSAX (v. AHAJIOTUYHO, paMaIbHOE U TAHT€H-
UajbHOE JaBJIEHHE TPUHUMAIOT MAKCAMAJbHBIE 3HA-
JeHUs B IIEHTPE W MOHOTOHHO YOBIBAIOT, KOTIa 7 CTpe-
MUTCSI K TPAHUIIE 3BE3HOTO 00bekTa. PaanaabHoe 1aB-
JieHne obpaliaeTcs B Hy/Ib HA ITOBEPXHOCTU 3BE3JIbI, B
TO BpeMsi KaK IJIOTHOCTh M TAHTEHIMAJbHOE JIaBJIEHUE
TaM 1moJioKuTesbHbL. C Apyroit cTOpoHbl, 00a JaBJICHUS
yOBIBAIOT IPHU BO3pacTanuu «. [lapaMerp aHn30TpOINI
nasiaerus A = P; — P., B OCHOBHOM, OIIpeJIeJIsieT Mo-
BeJIeHE aHU30TPOITHOTO pacipeeieHns marepuu. Ha-
[IpaBJIeHNe aHU30TPOINH 3aBUCUT OT TOrO, KAKOe JIaB-
sterne 6osbine. Eciu Py < P, To aHU30TPOIINS OTPHUIIA-

477

TeJIbHA, T. €. HAIIPABJICHA BHYTPb, & €CJI HA000POT — TO
Hapy»Ky. B Haiem ciydae, Kak BUJHO Ha PHCYHKE, JUIs
TPeX PACCMATPHBAEMBIX CTPAHHBIX 3BE3/] AHH30TPOIIL
HAIIPABJICHA HAPYIKY.

VYesoBust MAKCHMAJIBHOCTH B IIEHTPE KOMIIAKTHOT'O
obbekTa (r = () MOXKHO 3allicaTh B BUE

dp _ o b _ 4B _

dr 7 dr 7 dr 7
ap &P, AP,
— <0, — <0, —<0.
dr? <5 dr? <5 dr? <

Torma rpajsnenTb 3 HEKTUBHON MJIOTHOCTA U JIaBJIE-
Husl Oy/IyT UMETh BUJT

dp  —G4A’CAF2r(16AC*Fr? +5)  dTy" 25)
dr (1 + 16 AC2Fr2)3 dr
dpP, Cr? "
dr w(1+Cr2)2(1 + 16 AC2Fr2)?
x |16 ACF(4ACF(1 +Cr3)2—(14Cr?)) -1
1(G)
- dTl 9 (26)
dr
dp; _ cr "
dr 7(1+4Cr2)2(1 + 16AC*Fr2)3

x | 128 A2C2F2(C%r* — Cr® — 1) + 48AC* Fr? +

729)
+24ACF +1| — ATy

(27)

Bonee Toro, Bropnie mpousBonubwie p, P u P, npumyT
CJICAYIOIHI BUJI:

d’p  64F2C* A%(T68A2C* F2r*+352AC* Fr?—5) N

dr? m(16AC?Fr? + 1)1
d2T0(g)
+ TSQ, (28)
&?P c? y
dr? m(Cr2 +1)3(16 AC*Fr2 +1)3

x |3072A43C* F3r2(C3r0 4+-1) 49216 A*CO F3r* (Cr2 +1) —
— 64A2CT F2 (Cr® + 1) — 64A%C2F2(15Cr% 4 1) —

dQTll(g)

dr?

— 16 ACF(9C*r* — 1) — 3Cr* + 1| — (29)
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Puc. 1. (B ugete oHnaiin) 3asucumoctu p, P., P, u A ot paguyca r 1 napameTpa « 47151 MogenbHbix 38e34 Her X-1 (opaHiesblii),
SAX J 1808.4-3658 (kpacHbiii) u 4U 1820-30 (cuHuit)

d*P,

CQ
dr2  w(Cr2 +1)3(16AC°Fr2 + 1)

X
4
x |10240A3C* F3r2(C3r® — 1) —

— 12288 A3CO F3r4(Cr? + 2) + 128 A2CA 2 x
X (41017 +39) + 1284°C*F2(15Cr” + 1) +

+ 24 ACF(8Cr?(Cr* +1) — 1) + 3Cr* — 1|.

SaBucuMocTr TpagueHTOB 3GMMOEKTUBHON ILIOTHO-
CTH, a TaKXKe PAIUAJILHOIO U TAHTE€HIIUAJIBHOTO JABJIe-
HUSI JIJTs TPEX KOMITAKTHBIX 3Be3/] IPUBEJICHBI HA PUC. 2.
Ha pucynkax BumHO, 9TO IS BCEX TpeX 3BE3J, I'pa-
JINEHTHI TUIOTHOCTU W JIABJIEHUs] MOHOTOHHO yOBIBAIOT
¥ PaBHBI HYJIIO B IEHTPE KOMIIAKTHOTO C(HepuuecKoro
obbekTa. Bojtee TOro, 0Ka3a0Ch, YTO JJIsT BCEX TPEX
3B€3J BTOPbIE MPOU3BOJIHBIE STUX BEJIUUYUH YKA3LIBAIOT
HA HAJIMYHE MaKCHUMyMa B IeHTDe, T.e. npu 7 = 0, 1o-
CKOJIBKY

478

&p 2P, &P,
— <0, <0, —<0
dr? dr? dr?

(cm. puc. 3).

3.2. DHepreTudeckue yCcJIOBUSsI

PaccMoTpeHHbIe BBINIE CBI3U UMEIOT BAXKHOE 3HA-
JeHue Ui aHajm3a 3GGEKTUBHOCTH MOJeJell KOM-
[AKTHBIX 3BE3JIHBIX OOBEKTOB, & TAKXKe XapaKrepa UX
ocobennocTei. [y peaucTUIHOM 3Be3abI HEOOXOINMO
BBIIIOJIHEHNE YHEPreTHIECKUX YCJIOBUIl, & UMEHHO, HY-
nesoro (NEC), nomunantaoro (DEC), caaoro (WEC)
u cusbaoro (SEC) suepreruveckux ycmosuit. g anu-
30TPOIHON MaTEpHUU 3TU YCJIOBUSI UMEIOT CJIeLyIONIii
BUJL;

e NEC: p+P. >0, p+ P >0,
e DEC: p—P. >0, p—PF >0,
e WEC: p>0, p+P. >0, p+PF >0,
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Puc. 2. (B ugete onnaiit) 3asucumoctu dp/dr, dP,/dr w dP;/dr ot paguyca r n napametpa « 415 MOAe/bHbIX 38e34 Her X-1
(opatxesbiit), SAX J 1808.4-3658 (kpacHbiii) n 4U 1820-30 (cunuit)

e SEC: p+P. >0, p+P. >0, p+P+2P >0.

Eciu 31u ycioBus He BBINOJHSIIOTCS, TO MATEPHUS
ABJISIETCA IK30TUYECKOW, a B IPOTUBHOM Cllydae —
obbikHOBeHHON. Ha pmc. 4 mpuBeseHbl 3aBUCHMOCTH
SHEPIeTUIECKUX YCJIOBUH IJjId TPEX KOMIAKTHBIX MO-
nembubix 3Be3x Her X-1, SAX J 1808.4-3658 u 4U
1820-30. Ha pucyHKe BHJIHO, YTO BCE SHEPTreTHYECKHE
YCJIOBUS BBITIOJIHSIFOTCSI, ITO UETKO MOITBEPKIaeT Ha-
Jindre OOBIKHOBEHHOI MaTepuu BHYTPHU 3BE3.

3.3. ITapameTp KOMOAKTHOCTU

KomnakTnocts BHyTpeHHE 00/1aCTH 3BE3/IBI B TEP-
MUHAX DAJIyca OIPE/IESTeTCs KaK

1
—— / A pidi,
"

m(r)

uir) = (30)
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re
m(r) = /471';)722d12

— Macca 3Be3Jbl. 3aMeTHM, YTO NPH HCCJIEJOBAHNM
HeHTPOHHBIX 3B€37] B pamkax Teopun f(G)-rpaBuranun
OTHOIIIEHHNE MacCa—PaJiLyC sIBJISIETCS CAMOCOTTIACOBAH-
HbM [29]. Tloacrasisas ypasrenue (15) B BbIpaskeHHe
(30), mosyunm

T 16 AC Fr?
21+ 16AC*Fr2

+ / ar?TDdr. (31)

m(r)

pu(r) "

ITapamerp KpacHOro CMeIeHUs HOJIyYaeTCs IOJICTa-
HOBKOI1 9TOTO 3HAYEHUsI B COOTHOIIIEHUE

Zs = (1—=2p(r)"? - 1. (32)
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Puc. 3. (B usete onnaiin) 3asucumoctu d’p/dr?, d>P./dr® w d*P;/dr? ot paguyca r n napameTpa o AN MOAENbHbIX 3BE3.
Her X-1 (opatxesbiii), SAX J 1808.4-3658 (kpacHbiii) n 4U 1820-30 (cuHnii)

Ha puc. 5 Bugmo, 4To Kak Macca, TaK 1 KOMIAKTHOCTh
3Be31 ABJIAIOTCA BO3PACTAIOIIUIMH PEry/IAPHBIME (DYHK-
MU pajuyca 7. Bostee Toro, Hamma acrpodusuuecKkas
cucreMa (AHU30TPOIIHOE PEIEHUE) YIOBIETBOPSET TPe-
GyeMOMy TIpefiely KOMIaKTHOCTH Bydmana

m/r <4/9

JI7IST BCeX TpeX 3Be3IHbIX 00beKToB. [lapamMerp KpacHO-
IO CMEIEHUs TAKKE YIOBJIETBOPSIET TPEOYyEMOMY YCJIO-
BUIO Zs < 5.211 nyis cydast aHH30TPOITHON YKUTKOCTH
(cm. puce. 5).

3.4. YCTOMYMBOCTD 3BE3JHBIX OO0BLEKTOB U
paBHOBecHe CHJI

B nannoMm pasnesie MBI paCCMOTPHUM YCTOWYNBOCTH
HaITel MOJIENN NI TPEX MOJIEJIbHBIX 3BE3/T, UCIOIb3Y ST

yCJIOBHE MIPUYIUHHOCTH, aINA0ATHIECKUIT TOKA3aTeb, a
TaK>Ke paBHOBECHE CUJI.

3.4.1. PaBHoBecue ¢ Touku 3peHusi ypasuenus TOB

PaBHoBecue KOMIIAKTHON 3BE3/bI JOCTUTAETCS, €C-
JIN PA3IMIHbBIE CUJIbI, JIEHCTBYIOIINE HA 3BE31LY, YI0BJIE-
TBOPSIIOT 00001eHHOMY ypaBHeHuio Tommana — Oten-
reitmepa — Bosnkosa (TOB). uga pacupezesnenust anu-
30TpOnHOM KujgkocTu ypasaenne TOB npunnmaer Bu/t

AP, | My(r)p+P) as 2

~ (P, - P) =0,
dr T ’ T‘(t )=0, (33)

rie
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Puc. 4. (B uysete onnaiin) 3aBUCUMOCTI SHEPreTUYECKNX YCIOBNI OT pagnyca r 1 NapameTpa o Anst TPEX MOAE/bHbIX 3BE3A
Her X-1 (opatxesbiii), SAX J 1808.4-3658 (kpacHbiii) u 4U 1820-30 (cuHuii)

481
7 KIT®, o 3
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-1.0 0

Puc. 5. (B ugete oHnaiit) 3aBMCMMOCTU KOMMNAKTHOCTM [ N MApaMETPa KPACHOro CMeLleHust Zs OT pajuyca I U napameTpa o
Anst Tpex mopenbHbix 38e3g Her X-1 (opakesbiil), SAX J 1808.4-3658 (kpacHsbiii) n 4U 1820-30 (cuHuii)

— I'DaBHUTAIMOHHAs MacCa BHYTPEHHeN 00JIacTH 3Be3-
ael. C ydeToM TrpaBHATAIMOHHON MACChl, ypaBHEHHE
MO2KHO 3allcaThb B BHUJE

ar, 1

dr+_

2
P)——-(P—-F)=0.
2(P+ ) T(t )=0

(34)
Kazxiplit qyien 9T0ro BeIpaykeHus COOTBETCTBYET CHUJIE,
a IMEHHO, TPaBUTAIMOHHOM custe Iy, cuie TuapocTaT-
9eCcKOTo paBHOBecud Fj. u cuite anusorporuu Fa, Tak
910

Eg+Fhe+FA:0-

B wmomudwunuposanmoii Teopum rpaButanuu layc-
ca—BoHHe 5TH CUJIbI TPUHUMAIOT BUT,

dP,
dr

- Cr?

Fhe = = 3 X
m(1 4 Cr2)2(1 + 16 AC2 Fr2)?

ar}@
x |16 ACF(4ACF(14+Cr?)? —(1+Cr?))—1| — ér ,
n C?r(24AC*Fr? + 8ACF + 1
b=+ F)= (2 2 21,2 2)
2 (Cr? +1)2(16 AC*Fr? +1)
4709 _ 7O,
2
Fa=-2(P=P)=

_ 64CPAFr(8AC*Fr? + BACF — 1)
(Cr2 +1)(16AC* Fr2 4+ 1)2

_Tll(g)+T22(g)

Ha puc. 6 nmpuBeieHbI 3aBUCUMOCTHU TPEX CHUJI, TO/I-
JIepKUBAIOINX KOMITAKTHBIE 3BE3/[bI B PaBHOBECUU,
s Mogenbrbix 38e3x Her X-1 (a), SAX J 1808.4-3658
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(6) u 4U 1820-30 (6). Ha pucyHke BUAHO, 9TO rDABUTa~
[MOHHASI CUJIA TIPEODIAIAeT HaJl ABYMsl APYruMa (TUl-
POCTATHYECKONH U AHU30TPOIHON) U KOMIIEHCUDYET UX
neiicrBue. Bostee TOro, 3TH CHJIBI CTPEMSATCS K HYJIIO
(oKOHUATENBHOE pABHOBECHE), KOTAa pajguyc r > 15.
Takum 0Opa3oM, I STUX MOJEIbHBIX 3BE3J] CUCTEMA
HaXOJUTCS B COCTOSTHUU PaBHOBECHSI.

3.4.2. YcjaoBue NpUYINHHOCTH

B cooTrBeTcTBUU € yCIOBUEM TPUYHMHHOCTH KBAIPAT
CKOPOCTH 3BYKa (fjisl PaJMaibHOl U TAHI€HIUAIBHOM
COCTABJISIIONINX ) JIOJ2KEH ObITh MEHBIIE CKOPOCTU CBe-
Ta. B peIITUBUCTCKUX BEJIMINHAX 9TO YCIOBHUE BBITJIs-
JAT KaK

0<vi <1, 0<v? <1.

CoO0TBeTCTBYOIIIEE MATEMATHIECKOE BhIPAsKEHIE HMEET
BUT

PR}
sT dp ’ st dr

CorytacHO KOHIIEIIINKA PACIIEIICHAsT U OIMPOKUILIBa-

HUsI, OpeJUIOKeHHOH B paborax [31] m [32], mus pac-
NpeJIe/IeHnsT AHN30TPONMHOI KUJIKOCTHU JIOJIZKHO BBIIOJI-
HATHCS yCIIOBUE

0<% —v2|<1.

Ha puc. 7 BugmO, 9T0 aHU30TPOMIHAS CUCTEMA YIOBJIET-
BOpsieT TpeOyeMOMYy YCJIOBUIO JIJIsi TPEX PacCMaTpUBae-
MBIX MO/IETbHBIX 3BE3/I.

3.4.3. YcioBue, cCBsI3aHHOE C aabaTUIE€CKUM
nmokasareJjem

Amabaruyueckuil mokasaresib I uUIrpaer BaXKHYIO
POJIb IPU U3YYEHHU 3BE3IHBIX OObEKTOB (KakK pesis-
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Force

15

Puc. 6. (B ueTte oHnaiiH) 3aBUCUMOCTI Crl paBHOBECUSI OT pPaanyca T 1 napameTpa a Ans MoAenbHbix 38e3g Her X-1 (a), SAX
J 1808.4-3658 (6) n 4U 1820-30 (8); kpacHblii — rpaBuTaumonHas cuna Fy, cunuii — aHmsorponHast cuna Fa, opaHxeBblii —
CUNa rMApOCTaTUHECKOro paBHoBecust Fhe

TUBUCTCKUX, TaK U HepeaTuBUCTCKuX). s pacipe-
JIeJICHUsT AHU30TPOIHON YKUJKOCTU PaJIUaIbHAsd U TAH-
PEeHIINAJIBHAS COCTABJISIONAE || BBIYUCISIOTCST KaK OT-
HOIIIEHWE JIBYX Y/EJIbHBIX TelioeMKocTeii [32]:

p+ P. (dP, p+ P (dP,
r,=22 (S0),) = (S,
P, dp P, dp

s yeroitauBoit KOHMUIYpPAIUU BEJIMYMHA, 3TOTO I0-
KaszaTess JOKHA ObITh Gosbine 4/3. 3aBucumocTn
aInabaTHIecKuX IOKa3aTesell IpUBeJeHbl Ha puc. 8.
Ha pucysKe BUIHO, 9TO aHU30TPOIIHOE PACIIPE/Ie/ICHIe
JLISL TPEX PACCMATPUBAEMBIX MOJICJILHBIX 3BE3] ABJIACT-
sl AMHAMMUYECKH yCTONIUBBIM (17151 Beeil obsiactn 3Ha-
Jenuii ).

4. SAKJIIOYEHUE

B nacrosimeit pabore paccMaTpUBaeTCs BIIOKEHUE
KJlacca 1 I KOMITAKTHBIX 3BE3/IHBIX OOBEKTOB B
pamkax Teopun rpasuramuu f(G) = aG"™ (Mbl m0-
jJaraeM n = 2) ¢ aHU30TPOIHON KUJIKOCTHIO s
TpeX MOJeIbHBIX 3Be3. Vcnoub3ysa yemosue Kapmap-
Kapa, Mbl TOJyYaeM BaXKHYIO CBsI3b MEXKIY IBYMs
[IOTEHIMAIAMH IS PaCcCMAaTPUBAEMOIl reoMeTpudec-
Kot kKoHburypanuu. VICKpuBIeHHOE dYeTbIpeXMePHOe
[IPOCTPAHCTBO-BPEMSI BKJIAJIBIBAETCS B IICEBJO-EBKJIU-
JIOBO IIPOCTPAHCTBO-BPeMs BhICIIeH pa3meproctu. Vc-
MIOJIb30BAHUE BPEMEHHOTO METPUIECKOTO KO3 PUIIn-
enra Ajyiepa npupoaur K pemenuto Anjnepa— Pun-
aa— Cku. HajiokeHme cBsizeil Ha NPOU3BOJIBHBIN TIa-
paMerp MOJIEJU IIPOBO/IUIIOCH IIyTEeM IJIAJKOTO CIIHBa-
Hust cepuaeckoil BHyTPEHHeH M IIBapIITIIbI0BCKOM
BHEIIHEH TeOMEeTPHUN IIPOCTPAHCTBA-BPEMEHH.

7*
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Puc. 7. 3asucumoctu |2, — v2.| oT paanyca r u napamer-
pa o ans mMopenbHbix 3Be3g Her X-1 (opatxesbiii), SAX J
1808.4-3658 (kpacHbiii) n 4U 1820-30 (cuHuii)

QusnyecKas PEAJTUCTUIHOCTH PACCMATPUBAEMOI
MOJIEJTH  WCCJEJOBAJIACH C IOMOIIBIO  (DU3MIECKUX
napamerpoB (IJIOTHOCTh SHEPIUM UM JABJIEHUE), KOTO-
pble JIOCTUTAIOT MAKCUMAJIbHBIX 3HAYEHUIl B IIEHTPE
KOMIIAKTHON 3BE3/bI U MOHOTOHHO yOBIBAIOT B Ha-
[IpaBJIEHUN K ee MOBEPXHOCTU. Takmm 0oOpa3oM, HaIlla
MOJZIeJIb JIONyCKAeT KpaiiHe BBICOKHE ILIOTHOCTH B
[IEHTPEe OYeHb KOMIIAKTHBIX OOBEKTOB, HAIIPUMED
ansg 3Be3nbl Her X-1, maoTHOCTH B IEHTPE KOTOPOt
OlleHUBaETCs NPUOIM3HTENbHO Kak 33.4 - 102 - em 3.
Ilosyuennoe perrenne okazajaoch (BU3MIECKU PEAJIHC-
TUYHBIM, €CJIM IOJyYeHHAas MOJIEIb Y/IOBJIETBOPSIET
SHEPreTUIECKUM yCaoBusM. KpoMe TOro, BBISCHUIOCH,
9TO HapaMeTp KOMIIAKTHOCTUA U IIapaMeTp KPaCHOTO
CMEITEHNST TaK¥Ke YIOBJIETBOPSIOT TPeOyeMbIM yCJIOBU-
sIM, 9TO TOJATBEPXKJIAET YCTONIUBOCTD PEIJIOKEHHON
MOJEJIN JIIsi BCEX TPEX PACCMATPUBAEMbBIX 3BE3/IHBIX
00BEKTOB.

Briio wuccnenoBano 1moBesieHHE TPEX OCHOBHBIX
CHJI — TPaBUTAIMOHHON CHJIBI Fy, CHJIBI THIPOCTATH-
9ecKOro paBHOBecuss Fp. W CWJIbI aHU30TpOnMU FA,
Bxojsimux B ypasHenne TOB. Okazasock, 9ro annzo-
TPOITHAS CHCTEMa HAXOJUTCS B COCTOSTHUYN PABHOBECHSI,
KOTJIa T'DABUTAIMOHHAS] CUJIA yPABHOBEIINBAETCS JBY-
Mg apyrumu cutaMu. Mbl paccMoTpesnn ycToidnBoCTh
MOJIe/IN, WCIOJIb3ysl YCJIOBHE NPUINHHOCTU. YCTOM-
9UBOCTH JOCTUTAETCH IIPU BHIIOJTHEHUH HEPABEHCTBA

0<|v? —v2] <1

Kpowme Toro, Mbl paccMOTpesnn TUHAMUYECKYIO yCTOM-
YUBOCTB, WCIOJB3Ys a unabaTHIeCKuil IT0Ka3aTellb.
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KommakTraast 3Be3mHasi CTPYKTypa SBJISETCS IOJI-
HOCTBIO YCTONYMBOI, €CjIi OTHOIIEHWE pPaJuajbHOIO
IIoKa3aTesss K TaHI'eHIIMAJIbHOMY OOJIbIlle HEOOXOIH-
Moro TpejenbHoro 3uadenuss 4/3. Takum obpasom,
paccMaTpuBaeMoe KOMIIAKTHOE AaHI30TPOITHOE PEITeHne
C BJIOKEHHeM KJjacca 1 sABjsgeTcs (PU3NIECKHN peasiu-
CTHYHBIM, CAMOCOIJIACOBAHHBIM, & TAKXKE YCTONIMBBIM.

CoorBeTcTByIolee aHU30TPONHOE pernenue Aje-
pa— @unya— CKu ¢ 3apsgaMu JIJTsl CBSI3AHHBIX TOJIEBBIX
ypaBHeHHUil DitHmreitna— MakcBesia uccaeI0BaIoch B
pa6otre [16] ¢ ucnosnb3oBanuem yciopus Kapmapkapa.
Oxa3zaJjioch, 9TO MOJIyYEHHOE PEIeHre YIOBJIETBOPSET
BCEM KDHUTEPUAM U SBJIAETCH (PUINIECKH DPEATUCTUY-
HBIM JIJIsI KOMIIAKTHBIX 3BE3JIHBIX OOBEKTOB, IMOCKOJIb-
Ky ompejesser (pU3NIeCKU PEAJTUCTUIHYIO, yCTOWIn-
BYIO KOMIIAKTHYIO cdepy.
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AHuzsoTtpontoe pewenne Agnepa—Purua—Cku. . .

NHTepecHo OTMETUTH, YTO pacCMaTpUBaeMasi B Ha-
crosieii pabore MOJE/b aHU30TPOITHON KOMITAKTHOM
3BE3JIbl COTJIACYETCS C MOJIEJIbIO, HOJy9IeHHOU B paM-
Kax ofmei Teopun orHOcuTesnbHOCTH [16]. Kpome To-
ro, OBLIIO OOHAPYKEHO, UTO MOJIyIEHHOE PEITieHNe NMe-
€T HEeCHHTYJISIPDHBIE CBOWCTBA, HAIPUMED, JJIs 3Be3-
ael Her X-1, mIOTHOCTH B IEHTpPE KOTOPOH M paju-
AJIbHOE JIABJICHUE OIEHUBAIOTCS MPUOIU3UTENHHO KAK
33.4-10% r-cm™3 u 36.4- 103 aun/cm?, coorBeTcTBEn-
HO. DTHU 3HAYEHUs] MHOTO OOJIbINE BEJIMIWH, IOJIYI€H-
HBIX B padore [16] B pesysbrare annpokcumanuu. B Ha-
eM CJIydae 3HAYEHUs PEJIATUBUCTCKOrO ajnabaTudec-
KOTO TIOKa3aTess B IeHTpe cTpanHoit 3Be3abl Her X-1
pasubl ', = 8.02 u I'; = 9.3, mpudem B HaIpaBJIEHUN
OT TEHTPa K MOBEPXHOCTU OHU MOHOTOHHO YOBIBAIOT.
Takue 60JbIIHE 3HAYMEHUST B IIEHTPE 3BE3/IbI, OTIMYIa-
FOIIUECsT OT PE3yJIbTaToB paborsl [16], cBA3aHbI ¢ TOU-
HBIM y9eTOM YJIEHOB, COOTBETCTBYIONIUX BKJIAIAM TE€M-
HBIX HUCTOYHHMKOB nocpeznctBoM f(G)-rpasuranuu. Bo-
Jee TOro, B Cjydae JUHAMUYECKON yCTOWYUBOCTU CHU-
JIbl UMEIOT 0oJiee Y3KUI WMHTEPBAJ CXOIUMOCTH, YeM
B 00mmeil Teopun orHOcuTebHOCTH. [loaTOMY Citemyer
OTMETUTDH, YTO PABHOBECHE B PAMKAX IPEJJIOKEHHOM
MOJIEJIM JIOCTUTAeTCsl HAMHOTO ObICTpee, 9TO 00yCJIOB-
JIEHO HEKMMU IONPABOYHBIME YJIEHAMHI, KOTOPHIE Y4~
TeIBatoTCs mocpeactsoM f(G)-rpasuramuu. Kpome To-
r0, OKA3aJI0Ch, 9TO TOJYyYeHHOE AaHU30TPOITHOE perlie-
nue Angiepa— @unya— CKu cOOTBETCTBYET DOJIEe TLIOT-
HOI 3BE3HON CTPYKType, UYeM B OOINeil Teopuu OTHO-
CUTEJIHHOCTH.

ITPMNJIO2KEHUE

[Tonpasku I'B jyist MeTpudeckux moreHuagios A -
sepa— Qurua—Cku u nosydennas QyHKIus oOIero
[IOJIOZKEHHS UMEIOT B/

0@ _ 491520 AFC° y
O T (Cr2 + 1)4(16AC2Fr2 + 1)7

x |4096A°F3C3r?(10C3 15 +25C%r*+-21Cr?+6) —
— 32A%CF?(51C3r5 + 56C%r* 4 39Cr? + 18) —

— 2AF(113C?r* + 82Cr* + 18) — 3r?|,

485

HTl(g) o 24576aC°F %
LT (Cr2 + DS(16AC2Fr2 +1)8

x |65536.4° FACTr®(4C*r® 4- 15C3r0 +

+21C?%r* +13Cr? + 3) + 1024 A* F3C3r? x

x (155C°r104-696C4 8 +1254C3r0 +1136C%r1 +

+ 519Cr? + 96) — 1638443 F3Cr* (10C%r* +

+ 15Cr?+6)—128 A3 F2C?(65C5r104+-256C*r® +

+ 388C3r04+-274C*r* +83Cr?+6)— 256 A2 F2C3r? x
x (56C2%rt 4 65Cr% 4 21) + 4A2FC x

x (65C*r® 4 204C3r° + 238C%* 4 128Cr? + 25) —

— 16 AFC(19C%r* +4Cr? —3) — 3Cr? — A+ 1|,

24576 AC° F

/QTQQ(Q) = 5 X
(Cr2 + 1)*(16 AC*Fr2 +1)7

x 327654 FACSr*(C3r0+1)+98304 A FACT16 x
x (Cr? + 1) + 2048 A3 F3Cr2 (5C%r® 4 16C2%r* +
+ 17Cr? + 6) — 64.A2F2C?(161C3r° + 230C%r* +

+ 65Cr?—20)—4.ACF (39C%r* +2Cr2 —5)+3Cr2+7|.
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