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AHaIMTUYecKoe nccneapaHne npoLeccos
HecTaluuoHapHOW akKpeuun B ANCKe

UncneHHoe moaenupoBaHue 3aBonwumnm B alpha anckax
(c K.J1.ManaHuyeBbIM)

BenmumMHa a Hanpsamyo cBsi3aHa CO CKOPOCTbIO MPOTEKaHMUS
BSI3KOW 3BOIOLIMN B AncKe. ACTpodmsnyeckmne AUCKn, B KOTOPbIX
MMEHHO BA3KME NPOLIECChI ONpeaensaT TeMN 3BOMOLNN — 3TO
IVCKN B PEHTTEHOBCKMX HOBbIX BO BPEMSI BCIbILLEK.
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G(x,0.5,1)

Figure 1. Green’s function for the finite accretion disk with zero

viscous stress in the centre at five moments of time ¢; = 0.001,

to = 0.01,t3 = 0.05t4 = 0.1, t5 = 0.2. Initial spike was at position
21 = (h/hout)/? = 0.5, Constants a =1, k =1, [ = 1/3.
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Figure 4. Green’s function for the finite accretion disk with zero
accretion rate at the centre at five moments of time ¢; = 0.001,
to = 0.01, tz3 = 0.1 t4 = 0.5, t5 = 0.8. Initial spike was at position
27 = (h/hout)/?! =1, Constants a =1, k =1, [ = 1/3.
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Fig. 10.— Top panel: estimates for the turbulent parameter o times the

square relative half-thickness of the disk at roy for the six bursts of X-ray
novae. Lower panel: corresponding estimates of the viscosity parameter v at
r =R@.
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Fic. 1.—Plot of 2—12 keV ASM light curve (fop panel) and hardness ratio
(5-12 keV)/(3—-5 keV) (bottom panel) for 4U 1543 —47. The vertical lines at
the top indicate the times of pointed RXTE observations; the larger tick marks

4U 1543-47

Porb=1.116 day
Mopt ~ 2.5 Msun
D ~ 9 kpc
BH: Mx=8.4 - 10.4 Msun (Orosz 1998)
Park et al., 2004
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4U 1543-47

OueHku napameTpa Keppa:
a=0.8 £ 0.1 (Shafee et al 2006; KOHTUHYYM)
a= 0 — 0.5 (Zimmerman et al 2005; Morningstar & Miller 2014)

XSPEC kerrbb:
[MapameTpbl . memMn akkpeyuu, a, i, d

Mopenb: pagnyc aucka c
tbabs * (simpl = kerrbb) = smedge ﬂ (ot ONPEAENAETCA

N4
\

SB0I0YUS MEMa akkpeyuu (MouYKU) 3 PeKTUBHOM
Temneparyponn = 10 000 K

Koa pacuyeTta BSI3KOWA
> 3sontounm (K.J1.ManaHu4eB)

8 Msun, a =0.6, a = 0.77

KpuBasa 6necka B nosnoce V

13.0

— model
) T 13.2] I T observation ||

1341

13.6

13.81

14.0+

142+

144}

-10 -5 0 5 10 15 20 25 30

[IHW



4 I ]
12000 K e N
10 = - :
< . ~
~ : X 10* E
‘g k ] = .
= ]
10° e
10 100
Z (g/cm’)
T ™ 101?
i < 10
7 <
i °
] 3 10"
©
105 i 1 e aaal i i 10'4 i L 2 aaaal
10 100 10 100
L (g/cm?) I (g/cm™

4U 1543-47: C;,, ~ 10-4. X-ray transients: C;,, ~ 5 10-3 (Dubus et al 2001; Suleimanov et al 2007)
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Be3 nppaguauun: ABmKeHne XonoaHoro opoHTa
CKOpPOCTb - B HECKOJIbKO pa3 bbICTPee, YeM TO/TbKO M3-3a BA3KUX
MPOLIECCOB.

Menou 1 ap. 1999: pacuyeTbl CTPYKTYpPbl XO/T0AHOIO (PpOHTa B
AVCKax KaTak/mM3MNUYEeCKNX NepemMeHHbIX
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Figure B, Successive normalized profiles of £ and local mass Now rate M os
a function of the dimensionless cadius (8 = 8, 08, = £, during the
propagation of o cooling front (model S0 et 02 The superposition of

profiles reveals the ||L'.|||j. sell-similar evolution of the inner hot dise,
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JlekpeunoHHble ANCKN Be 3Be3n

wind,
radiation

viscous diffusion —

mass
ejection

1. ctpoeHune ancka R« ~ 10 Rsun, Rout <15 Rx (0630p Rivinius et al 2013).
Models: Lee et al 1991 ( M=const,F;,=const), Rafikov 2014 ( M~ t_a)

2. hopmupoBaHmne ancka (nepemMeHHOCTb MUHYTbl — rofbl) /151 38e30bI C
W=0.9, 50 km/c Heoboxo0uMo 0718 MNOOHSAMUS Yacmuy Ha Kern/iepoBCcKy opbumy

3. BINSAHNE 3BEe3/bl-KOMNaHbOHa (o6pe3aH|/|e, npeueccus, NckpusreHne ansa e<<l
uwm e ~0) (Okazaki, Lee et al 1991..)



1. Pasmep Be ancka 3aBUCUT OT pa3smepa nosiocTn Powia:
3KBMBaJIeHTHaA WwWnpuHa nnHumM Halpha koppenupyet ¢
opoutansHbiM nepmnogom (Rieg 2011)
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2. Zamanov et al (2001) : Be Anckn B ABOMNHbIX CUCTEMAX
— M/JI0THee, YeM ANCKN BOKPYT U30/1MpOBaHHbLIX Be 3Be3/



PaananbHOe CTPOEeHMe aAnckKa

o [1OCTOSIHHbIA TEMN aKKpeumn Ha R« :

YNC/IEHHbIE pacyeThl A4 ANCKa B
nponHon cucteme (Okazaki n ap)

* MOXXHO NonyunTb
KBa3ucTaLlnoHapHbIN Npodon/ib
pacnpeneneHns BA3KNX
HanpsykeHun Wrq, peLias
aHaINTNYeCckn — dpyHKUKMA prHa
ONnsa MHTepBasia, orpaHNYeHHoro
Rin..Rout.
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OyHKUWK puHa Ha nHTepBane Rin..Rout
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 Meynet & Maeder (2000)
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Fig. 1. Initial evolution of the angular velocity €! as a function of the
distance to the center ina 20 M, star with vj,; =300kms™". Starting

from a flat profile, the solutions rapidly converge towards an equilib-
rium solution. The time interval between two consecutive curves 1s
19200 years.
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JImnyHoBa 'anuHa BnagumMmupoBHa (gvlipunova)

“ I/I C TI/I HA BBIATH K3 CHCTEMEI

(v MatennexkrtyanbHas CucreMa Temarnueckoro HMccenepgoBanuss HAy4YHO-TeXHHYECKOM
nHpopMaIuHu

I'maBHas Mos cTpaHuIla Hob6asuTh paboTy ITowmck CraTHCTHKA O mpoekTe ITomomb

JIunyHoBa I'ainHa BiraguMupoBHa PaBoTa ¢ CHOTEMO
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JoIKHOCTR [Topor orceuku Menuansoe Huxusist rpanuna
Xyamux 25 % 3HAUCHUE ay4ammx 25 %
MHC 155 389 625
HC 192 433.3 878
CHC 421 632 1158
BHC 777 1069 1768
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