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TOpMO}KeHI/Ie AKKPEINNOHHOI'O JUCKa Mal'HUTHBIM

10JIEM aKKPeTopa B NPHUOJIMKEHIN KOPOTAIMH

H.P. Uxcanos'?, H.I. Beckposnas'>*

ITAO PAH, 2UIIA PAH, 3CAO PAH

AwnnoTanus

PaccmarpuBaercs mporiecc B3amMOJIEHCTBUS KEIJIEPOBCKOIO BIA3KOTO AKKPEIMOHHOTO JIUCKA C
JITIOJIbHBIM MATCHUHUTHBIM II0JIEM aKKperopa B mpubJmkeHunn kKopotaruu. IlpencraBiena oren-
Ka PaJiiajibHOIl 3aBHUCHMOCTH I'a30BOTO JIABJIEHHUS B KEIJIEPOBCKOM BA3KOM aKKPEIIMOHHOM JIMCKE
6e3 marauTHOrO 1OJis. Ha ocHOBe ycioBust Gajianca ra30BOrO /IABJIEHUS] B JIUCKE U JIABJIECHUS [U-
IIOJIBHOTO MarHUTHOTO IIOJISI aKKPETOPa IOJIYYeHO BhIparkKeHue /It pajnyca ocraHoBkH. [lokazano,
9TO PAJUYC OCTAHOBKU, BBIYUCJIEHHBI TAKUM 00pPAa30M, 3aBUCUT OT BSI3KOCTH JIMCKA U B IIUPOKOM
JIiara3oHe MapaMeTpoB CYIECTBEHHO MEHbIE KAHOHUYECKOro 3HadYeHus! AJIbBEHOBCKOIO PaJuyca,
peam3yemMoro npu cHepuIecKoil aKKPEI.

Bsenenne

Pajuyc oCTaHOBKH', Ts, B aKKPEIHOHHBIX CIIEHAPUSIX OIPEIEIsIeTCs YCIOBHEM GajlaHca MEKIy I1aB-
JICHHEM aKKPEIMOHHOI'O MOTOKA, Pout(T), U JIABJIEHUEM, OKA3bIBAEMBIM MAIHUTHBIM IOJIEM 3BE3/Ibl-
AKKpeTopa, P (7). B aumosbnoMm npubimkennn (CpaBeyInBOM IIPH YCIOBUH Ty, > R, T/1e mapameTp
R, uctioyib30BaH Jijisi 0003HAUEHUsI PAJINYCa 3BE3/bl-aKKPETOPA) JABJIEHNEe MATHUTHOIO MOJIs aKKPETO-

Pa OIIEHUBaETCA BbIpazKeHUEM
2

Pu(r) = 5. (1)

Baecy p = (1/ 2)B*R3 — JIUIIOJIbHBIA MArHATHBI MOMEHT 3Be3/bl-aKKPEeTOpa, BeJIMYNHa MArHUTHOI'O
[10JIsI Ha [MOBEPXHOCTU KOTOPOro Bi.

Be.HI/I‘H/IHa BHENIHEro AaBJIeHUd, OKa3bIBaeMOI'0 aKKPEIUOHHBLIM ITOTOKOM Ha MarHUTHOE IIOoJIe aK-
KpeTopa, 3aBUCUT OT I'€OMETPUU U CBOMCTB aKKPEIMOHHOIO IIOTOKA, IapaMeTpPOB JIBONHONI CHCTEMBI
1 ee KOMIIOHEHTOB. B Halmeil crarbe Mbl paccMaTpPUBaEM YIIPOIIEHHBINA CIIEHAPUI CTAIMOHAPHON JIHC-
KOBOH aKKpennu B IPUOJIUKEHUN KOPOTAIINH. DTO MPEIIOJAraeT, ITO MbI UCIIOJIb3yeM CTaHAPTHYIO
MOJIEJIb KEIJIEPOBCKOI'O BSI3KOI'0 aKKPEIMOHHOIO (-JIMCKAa, MUCXOIHO IPejIoyKeHHyo B pabore Shakura
(1972), 6e3 yuera BKJaja COGCTBEHHOIO MAHUTHOIO OJIst iucKa. Mbl Takzke Oy/1eM IIpe/IIoJIaraTh, 9To
B3aUMOJEHCTBIE JUCKA ¢ MArHUTHBIM ITOJIEM aKKPETOpa IPOUCXOMAUT B 00JIACTH, PaCIOJIOXKEHHON Ha

PACCTOSHIH PaJiyca KOPOTAIUN, Teor = (G M, /w?) Y 3, OT 3BE3JIbI AKKPETOPA U OTPAHUICHON YCIIOBUEM
(wi(rst) — rsgws) < cs(rst). 3aecs G — rpaBuTanuoHHas nocrosinaasi, M, — mMacca 3Be3Jbl-aKKPETOpa
U w, — YIVIOBasi CKOPOCTh €e 0CEBOro BpalleHus. wg(r) = (r3 / GM*)I/ 2 KETJIEPOBCKAsT YTJIOBast CKO-
pocThb Ha pamuyce r. B paMkax 3TuX MpeoioyKeHni JaBIeHne, OKa3bIBaeMOe aKKPEIIMOHHBIM IUCKOM
Ha MarHUTHOE I0JIe AKKPETOPA, OIPEJIENISIeTCs €0 Fa30BbIM JaBIEHIEM, Dy, KOTOPOE, B CBOIO OY€DE/b,
Kak 3T0 OyJleT MOKa3aHO B CJEYIONEeM rnaparpade, 3aBUCUT OT CTEIIEHU BA3KOCTU JINCKA.

*e-mail:beskrovnaya@yahoo.com

'He ciemyer myTars pagiyC OCTAHOBKHU C PAIAYyCOM MATHHTOCKhEPHI aKKpeTopa. Pamyc OCTAHOBKY SIBJISETCS Perire-
HUEM CTATHYECKON 3aJ1a49i, B TO BPEMs KaK PaJUyC MATHUTOCHEPHI ONPEJIEISETC HA OCHOBE JIMHAMUYECKOTO CIIEHAPUST
AKKPEIUU, U €r0 BeJIMUYMHA MOXKET CYIIECTBEHHO OTJIUYATHCS OT BEJUYUHBI PAJIMYCa OCTAHOBKHU.
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1 Pammanbaas 3aBUCHMOCTDH Ta30BOI0 JaBJICHIA B KEILICPOBCKOM aKKPEITMOHHOM
JICKe

Bennmunna rasosoro JaBJIEHUA B JIUCKE OIIPEIC/IACTCA BbIpazKCHUEM

pe(r) = p(r)e3 (r), (2)

B KOTOPOE BXO/IAT IJIOTHOCTD BeIecTBa (110 [pobHOe 00CY K IeHNe IapaMeTPOB (-JIMCKA, MCIIOJIb3yeMbIX
B HaIlleil craThe, MOXKHO Haiitu B kHure Lipunov (1987) u npuseseHHON TaM jimreparype)

M

r)=————5 7~ 3

p(r) A7rr vp(r) Zo(r)’ (3)

U CKOPOCTB 3ByKa, ¢s = \/kyT(r)/mp, KOTOpast ¢ y9eToM paJMasbHOM 3aBUCHMOCTH TeMIIEpaTyphbl B
JHCKE,

e\
T(r) = | —— 4
(r) (47TO’SBT‘3> ’ (4)

OIICHUBAETCsA BbIpazKEHNEM
) 1/8
1/2
k, \'“? (M GM,
Cs = I ﬁ . (5)
mp TTOgg T
SJHGCI) kB — IIOCTOAHHAaA BOJH)I_[MaHa, mp — MaccCa IIpOTOHa " O'SB — IIOCTOAHHAaA CTe(baHa—BOJIbHMaHa.

M — Temmn akKperuu, KOTOPBIII B paMKax CIEHAPHsS CTAIIMOHAPHON AKKPEIUU sIBJSIETCS BEJIMIUHOMN
MIOCTOHHOU. PasmmanbHast CKOPOCTh IBUXKEHUS BEIIeCTBa B JUCKE,

u(r) = a (20(”)2 ulr), (6)

r

3aBUCUT OT BEJIMYWHBI TapaMeTpa
vply

a= (7)

csZp ’

KOTOPBIN TI03BOJISIET HOPMUPOBATH CKOPOCTh, U, U MaciiTab, fy, TypOYJIEeHTHBIX JBUXKEHUN B JUCKE HA

CKOPOCTH 3BYKa W TOJYTOJIIUHY JINCKA, OTPEJIEIIEMYIO BhIpaKeHueM

r es(r)

20 =)

, (8)

rie vk(r) = /GM,/r — KemiepoBcKasi CKOPOCTb.

IMoxcrasisist Beipazkenus (3)—(8) B (2), Haxoaum
. 7/8
o Ll (m)V? (area )" 9)
PelT) = (4m)7/8 \ Ky 3 '

2 Pagmyc OCTaHOBKM /IJMCKa MaIl'HUTHBIM ITIOJIEM 3BE3JIbI-aKKPeTOpPa

IToxcrapmss Bopazkernust (1) u (9) B ypaBHeHHE py (1) = pg(r) U pelnasi ero OTHOCHTEIBHO 7', HAXOUM
BBIPDA’KEHHE, OIPEIEISIONIee PaJyC OCTAHOBKH JINCKA MATHUTHBIM II0JIEM 3BE3/bl-aKKPETOpa, B BUJIE

93/4 8/2T 4/27 8/27
rop = e <k8> I . (10)
i/ USB/ mp M7/2T (GM,)7/?7

[Mogcrasnsisi cpejiHue 3HAYEHUS TTAPAMETPOB PEHTIEHOBCKUX I1yJIbCapoB B Bhipaxkerue (10), Haxomum

ret ~ 3.6 x 10%cm x a®/%7 Még/w M£)7/27 m~ 7 (11)
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e ft30 — JUIOIbHBIH MAIHUTHBI MOMEHT 3Be3jbl-akkperopa B exmummax 1030 Tccem?, Mis — remu
akkpennn B eauanmax 10 re™! u m — Macca 3Be3pI-akKpeTopa B eanHMNAX 1.4 Mg.

CpaBHuBasg MOJIYyYEeHHYIO HAMHU BEJIUYNHY PaJIyCca OCTAHOBKH aKKPEIMOHHOI'O JIUCKA C PaIdyCOM
OCTaHOBKH C(hepPUIEeCKN CUMMETPUIHOIO aKKPEIIMOHHOTO IIOTOKA MArHUTHBIM II0JIEM 3Be3IbI-aKKpPeTopa,
HAXOJTUM

ISt 0.26 x /27 4180 180 —22/189, (12)

Ta

e r, = (qu / M \/2GM*>2/7 — TaK Ha3bIBAeMblil AJIbBEHOBCKUI PaJIMYC, ONPEIesIsieMbIil IIyTeM pHU-
paBHUBAHUS JUHAMUYIECKOTO JaBJIEHUS C(heprUIecKOro akKKPEeInOHHOTO MTOTOKA JABJIEHUO JTUIIOJILHOTO
MAarHUTHOTO ITOJIA aKKpeTopa. Kak BUIHO U3 BbIpaXKEeHUA (12), BeJIMYMHA PaJAyca OCTAHOBKH aKKpe-
IIMOHHOTO JIUCKa CJa00 3aBUCUT OT BEJIUYMH BXOJSININX B 9TO BhIParkKeHUE MapaMeTPOB U IPU IMPOUUX
PABHBIX YCJIOBHSIX OCTAETCs CYIIECTBEHHO MEHbIIE BeJIMYMHBI AJIbBEHOBCKOIO PaJuyca B CIydae BCEX
M3BECTHBLIX Ha CErOaHs IBOMHBIX CUCTEM C JUCKOBOM aeruHeﬁZ. DTO 0OCTOATEABLCTBO CTABUAT IO DOJIE-
[I10€ COMHEHUE JIOIYCTUMOCTD UCIIOJIb30BaHUsI AJIbBEHOBCKOTO PaIUyca IJIsl OIEHKN PaJiyca MarHUTO-
cdephl 3Be3bI-aKKTPETOPA B CHCTEMaX C JMCKOBO aKKperuei.
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Abstract

We analyze the process of interaction of the viscous keplerian accretion disk with the dipole magnetic
field of the accretor within the corotation approximation. We estimate the radial dependence of the gaseous
pressure in such non-magnetized accretion disk. We calculate the equilibrium radius at which the gaseous
pressure in the disk is balanced by the pressure of the dipole magnetic field of the accreting star. We show
that this radius depends on the disk viscosity and is significantly smaller than the canonical Alfvén radius
realized in the process of spherical accretion.

20rMeTnM, 9TO B paMKax CBOETO OIpeIeJIeHHsI TapaMeTep ¢ orpaHnden yciaosmem 0 < a < 1
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