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We consider illumination effects in a weakly self-gravitating (47GZ ~ Q2z)
outer disk region (R ~ 10'7 ¢m) around a supermassive blackhole of Mg =
M/10® M,., = 1 with relatively high mass accretion rates (Mazs = M /102%g/s =
1). (e.g., Shlosman and Begelman 1989, APJ, 341, 685; Shore and White 1982,
APJ, 256, 390).

We adopt an effective gravitational viscosity which is characterized by vess ~
(G/M?®)1/2£2R®/? (Lin and Pringle 1987, MNRAS, 225, 607). The illumination
is dominant over the local viscous dissipation for R > 3GM/2c%en = 2.2 x
10'® Mg(en)g.0; €m (e is the fraction of energy emitted by the central hard X-ray
source, 7 is the efficiency of accretion). We consider the region where P = Pyq, >
Pgdiation and Tf5 > Te,. We calculate the vertical structure and self-consistently
determine the disk parameters assuming that the illuminating photon energies are
of a single value, E = 10 keV. We find H « R%6 and T, x R=%8 (cf. for a standard
o disk H o R®/® and T. o« R=3/4). For a fixed set of model parameters (M, M,

R, and E), we vary the fraction (en) of accretion energy, which is converted into
illumination flux, from 0.001 to 0.1. We calculate expected model spectra from
a radial zone R = 10'7 — 3 x 10!7 ¢m. When the illuminating photon energy is
fixed, as the fraction increases from 0.001 to 0.1, the peak photon energy increases
from 103K to 3.2 x 103K. Although the hard X-ray photons do not penetrate the
AGN disks into the central region, the surface heating and resulting redistribu-
tion of energy affects the disk structure and emission. For a fixed set of accretion
parameters, with €7 = 0.01, we vary the characteristic energy E of the illuminat-
ing hard-X-ray flux. Due to energy dependence of X-ray absorption depth, the
vertical structure is significantly affected by varying incident photon energies even
when the illumination flux is kept constant.

The results described above are interestingly related to the following analyti-
cally derived radial structure of accretion disks for the same reglon, T. =~ [3.7 X
105K]M83/17M;5/17 -13/17( )3/117’ ~ [2.3 x 107 g/em?| M M2y 1/3R—3/2 and
H ~ [5.3 x 10'2 cm] M, '/ 34M2—55/ 3 fg/ 4(en)2/LT. The resu]ts of numerical calcu-
lations are roughly in qualitative agreement with the above analytic results.
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