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We consider illumination effects in a weakly self-gravitating (4π(?Σ ~ Ω2ζ) 

outer disk region (R ~ 1 0 1 7 cm) around a supermassive blackhole of Mg = 

M j 10 8 M8un = 1 with relatively high mass accretion rates ( M 2 5 = M/1025g/s = 

1) . (e.g., Shlosman and Begelman 1989, APJ , 3 4 1 , 685; Shore and White 1982, 

APJ , 256 , 390). 

We adopt an effective gravitational viscosity which is characterized by ueff ~ 

( G / A f 3 ) 1 / 2 E 2 Ä 9 / 2 (Lin and Pringle 1987, MNRAS, 225 , 607). The iUumination 

is dominant over the local viscous dissipation for R > 3ΰΜ/2β2€η = 2.2 X 

10 1 5 Mg(€77)0.0! c m (€ 1 S ^ Θ fracti011 ° f energy emitted by the central hard X-ray 

source, η is the efficiency of accretion). We consider the region where Ρ = Pga8 > 

Pradiation and Tff > r e 8 . We calculate the vertical structure and self-consistently 

determine the disk parameters assuming that the illuminating photon energies are 

of a single value, Ε = 10 keV. We find Η OC R° 6 and Tc OC R~08 (cf. for a standard 

α disk Η α R8/9 and Tc α R~3/4). For a fixed set of model parameters ( M , M , 

R, and E), we vary the fraction (βη) 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 = 1 0 1 7 — 3 Χ 1 0 1 7 cm. When the illuminating photon energy is 

fixed, as the fraction increases from 0.001 to 0.1, the peak photon energy increases 

from 1 0 3 i f to 3.2 Χ 10 3 i f . Although the hard X-ray photons do not penetrate the 

A G N 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 βη = 0.01, we vary the characteristic energy Ε 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 iUumination 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 region, Tc « [3.7 x 

l O ^ J ^ 7 1 7 ^ 1 ^ 1 3 7 1 ^ ^ ) ^ 7 , Σ « [2.3 Χ 10 7 g/CM*\ML/2MU3RÎ?'2, and 

Η « [5.3 Χ 1 0 1 2 C M ] M 8 ~
1 1 ^ 3 4 M ^ 5 ^ 5 1 Ä I 5 ^ 3 4 ( € R / ) Q ^ 0

1

1

T . The results of numerical calcu-

lations are roughly in qualitative agreement with the above analytic results. 
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