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Table 1. Analytical Models

Authors ) 72 o>)

Shaviv & Wehrse (1986) yes  — —

Czerny & Elvis (1987) — — 1s0™

Wandel & Petrosian (1988) — — iso

Adams et al. (1988) yes  — —

Laor & Netzer (1989) yes yes Iso, gradt

Hubeny (1990) yes  yes -

Wang et al. (1999) yes  — grad

Present model yes yes  1so, grad
) Heating in the atmosphere Vertical Radiative Transfer:
?) Finite optical depth Roles of Scattering Effects
3) Scattering effect by
* Isothermal (modified blackbody) Fukue J. 2011, PASJ 63, in press
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4.2: Radiative quantities normalized by B,(0) as a function of the optical
depth for a case with temperature gradient (b, /B, (0) = 3/2). Thick dashed
curves represent .J,, thick dotted ones H,, and thick solid ones S,. Thin solid

X 4.1: Radiative quantities normalized by B, (0) as a function of the optical

depth for an isothermal case (b, = 0). Thick dashed curves represent J,,, thick

dotted ones H,, and thick solid ones S,. The values of the parameter &, are curves denote the Planck function B,. The values of the parameter ¢, are 1,

1, 0.5, and 0.1 from top to bottom for each case. 0.5, and 0.1 from top to bottom for each case.
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% 4.3: Normalized emergent intensity as a function of u for an isothermal case
(b, = 0). The values of the disk optical depth 7,0 are 10 (solid curves), 1
(dashed ones), and 0.1 (chain-dotted ones). The values of the parameter ¢, are

1, 0.5, 0.1, and 0.01 from top to bottom for each case.
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% 4.4: Normalized emergent intensity as a function of u for a case with tem-
perature gradient (b, /B,(0) = 3/2). The values of the disk optical depth m.p
are 10 (solid curves), 1 (dashed ones), and 0.1 (chain-dotted ones). The values

of the parameter £, are 1, 0.5, 0.1, and 0.01 from top to bottom for each case.
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[ 4.5: Radiative quantities normalized by B, (0) as a function of the optical 4.6: Radiative quantities normalized by B, (0) as a function of the optical
depth for large optical depth (7,0 = 10). Dashed curves represent .J,,, dotted depth for large small depth (7,5 = 1). Dashed curves represent .J,,, dotted ones
ones f,,, and solid ones B, and S,. The values of the parameter &, are 1 (thin H,, and solid ones B, and S,. The values of the parameter &, are 1 (thin
curves) and 0.1 {thick ones). curves) and 0.1 (thick ones).
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Fig. 8. Surface source function S,(0) with typcial param-
eters of inner accretion disks of X-ray binaries for several
cases. Thin solid curve is the simple blackbody spectrum.
Thin dashed and dotted ones are those for no heating cases
with isothermal (b, =0} and temperature gradient (b, =3/2),
respectively. Thick chain-dotted ones represent those for in-
ternal heating cases of 1,9 = 160 (upper) and 1 (lower), re-
spectively. The parameters of standard accretion disks are
a=1, M/Mg =10, M /M.y =1, and r/rg =4, Mt being
the critical accretion rate and rg the Schwarzschild radius.
In this case the total optical depth is about 160, while the
effective optical depth is 0.41.
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Fig. 9. Surface source function S, (0) with typcial parame-
ters of inner accretion disks of active galactic nuclei for sev-
eral cases. Thin solid curve is the simple blackbody spectrum.
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Thin dashed and dotted ones are those for no heating cases
with isothermal (b, = 0) and temperature gradient (b, =3/2),
respectively, Thick chain-dotted ones represent those for in-
ternal heating cases of 7,0 = 160 (upper) and 1 (lower), re-
spectively. The parameters of standard accretion disks are
o=1, M/Mgz =10%, M /M., =1, and rirg =4, Mcrit being
the critical accretion rate and rg the Schwarzschild radius.
In this case the total optical depth is about 160, while the
effective optical depth is 0.15.
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