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ABSTRACT. At a density of 10 ¢m™2 or higher, the column emissivity of
many lines, such as hydrogen Balmer lines, may not continue to increase with
density because the strong radiative transfer results in a ”skin effect” near the
illuminated front. The Lya to Balmer line ratio is larger than at lower density.

It has been suggested (Peterson 1988) that the density of broad emission line
region in AGN may be significantly greater than the "standard value”, 10° em ™3,
(Ferland, and Netzer 1984) because of the observed short time scale of line varia-
tion. As shown in the photoionization calculation at higher density (Zheng, and
Puetter 1988), the opacity of major lines can be so large that their emissivity
decreases at a short distance into the cloud. This radiative transfer affects the
line ratio. For example, a reasonable level of C III] intensity may be obtained if
the cloud is thick enough since the C III] emission extends into the deep region.

The Balmer emission is significantly affected because a large portion of it
originates in the deep zone. The population n; increases with density faster than
n; and results in relatively larger Balmer opacity. As shown in Figure 1, the total
emissivity does not increase with ionizing flux at higher density. Each calculation
was made for cloud of sufficient large column mass, at the order of 10%3 c¢m 2.
The Balmer column emissivity remains on the order of 10® ergs/s/cm?. This
may place some constraints to models. In the QSO 1202+281, for example, the
covering factor would be nearly unity to produce the observed HB flux if the
density is 3 x 101 ¢m™2, and the size of the broad line region is 40 light-days
(Gondhalekar, et al. 1986; Zheng, et al. 1987).

Lya still increases with density, leading to quite a high ratio of Lya/Hf
if the density is even higher. It is therefore suggested that a major part of the
observed line emission is formed in a region of 10! ¢m~2. Such an estimate is in
general agreement with current observations. At even higher densities theoretical
calculations are likely to produce a larger deviation from observation facts.
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Figure 1. Total column emissivity, ¢, of Hf, in units
of ergs/s/cm*, vs. ionization parameter,l’, for dif-
ferent densities: (A) 10'°, (B) 10!, and (C) 10'%, in
units of cm™3 respectively.
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