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Fig. 1 The evaporation rates in dependence on viscous coelficients.
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Tablel Corona properties of different viscous coefficients, N the evaporation rate; s, and P, vertical
mass flow rate and pressure; Quantities Ry and My, scaled to Schwarzschild radius and Eddington accretion
rate; R, m, . Py in cgs units

M(Ms) @ logR logM=log(2xR*m,) logP; R/Rs M/ Mg

10" 0.1 16. 80 22. 54 —1..993 2,139 X1¢° 2,484 %107
17. 00 22, 62 —2.511 3.390X10° 2. 987 X107
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Table 1 (continued)
M(Mz) @« logR logM = log(2xR*m.) logP, R/Rs M/ Mgy
16. 24 24, 42 0. 549 5. 865x10° 1.911x1072
0.35 15.75 24, 63 2. 067 1. 906 X 10° 3.091x107°
15. 90 24.70 1. 672 2, 693x10° 3. 607 x107¢
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15. 67 25, 38 2.613 1. 586 X 10? 1. 718X 107!
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9, 00 17. 48 8. 288 3. 390X 107 2.164 X107%
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Fig. 2

(a) The maximal evaporation rate vs, viscosity.

(h) The truncation radius at spectral transition vs. the viscosity.
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The Influence of Viscosity on the Truncation
of Accretion Disk Around Black Holes

NIU Qiang

( National Astronomical Observatories/ Yunnan Observatory .
Chinese Academy of Sciences . Kunming 650011)

Apstract The disk corona evaporation model (Meyer et al. 2000; Liu et al. 2002)
has been established to explain the spectral state transition and disk truncation in black hole X-
ray transients and supermassive black holes. Simple estimation (Meyer et al. 2000) and nu-
merical calculation (Meyer et al. 2001) show that the transition luminosity is strongly depend-
ent on the viscous parameter a. so is the truncation radius at low/hard state of accreting black
holes. This paper studies study in detail the influence of viscous parameter on the maximal e-
vaporation rate and the corresponding radius, and hence the influence on the spectral state
transition and disk truncation. On the basis of numerical calculations for a number of viscous
parameter values, It is shown how the transition rate and truncation radius analytically vary
with viscous parameter o by fitting the numerical data.

In section 2, a simple description of disk corona model (Meyer et al. 2000) is giv-
en. In section 3 the detailed numerical results are present. Assuming a typical AGN
black hole of 108 solar mass, the coronal structure for a series of viscous coefficients is
calculated. The numerical data are fitted into analytical forms for the relation between
the maximal mass evaporation rate and viscosity as M/Mpp 2 1. 08" , and for the re-
lation between the truncation radius and the viscosity, R/R, & 36. 11a "*. The results
are also shown in Figs. 2a and 2b, These results demonstrate that the viscosity of the
corona gas strongly affects the truncation radius of an accretion disk and the spectral
transition. For comparison, the results for a 10 solar mass black hole are given. The in-
fluence of viscosity on the evaporation rate and disk truncation are the same as that for
supermassive black holes, This confirms previous work that the evaporation rate (in
Eddington accretion rate) and the truncation radius(in Schwarzschild radius unit) are
independent on the mass of the central black hole,

In Section 4 our theoretical results to are applied some X-ray transients and AGN.
Assuming the viscous parameter is a free parameter, we could fit some of the observa-
tions and explain the spectral transitions between soft states and hard states, and the
variation of truncation radius for a few black hole binaries such as XTE J1118+480, GX
339—4, and AGN, NGC 4636.

Key words Physical data and Process: Black hole physics, Accretion: Accretion disks,

X —rays: Binaries
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