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1. Introduction

Observations (Espey et al. 1989, Carswell et al. 1991, Marziani et al. 1996) at
high resolution have shown relative shifts between the Balmer lines and the C1v
line in a number of QSOs. In this paper, we suggest that in the BLR there are
many cloudlets with dense gas that is optically thick, and the BLR is not only
illuminated by UV-X radiation, but also by relativistic electrons. Therefore the
Cerenkov line radiation has to be taken into consideration, and we calculate the
Cerenkov line redshifts and the profiles.

2. The Redshifts and Profiles of Cerenkov Lines

The basic formula for calculating the Cerenkov line redshift U, is

A =U, = A = ! (1)

/\Iu Co—l,yc—2+\/co—276—4+(c3/c2)

Here 7, is the characteristic electron energy in a given source, and the constants
Cy, C3, and C3 are given by You & Cheng (1986). For the very dense gas (say,
Ny ~ 10'% cm™3) that we are interested in, eq. (1) can be simplified as

Az, =U; ~ %’; = 1.04 x 10-“\/,\,uAMnu (%) RiR;1p5¢, (2)

where £ = N/NJ is the number density ratio of relevant atomic (ion) species to
neutral hydrogen, Ny is the number density of hydrogen atoms, N is the number
demnsity of the relevant atom (ion), g, and g; are the degeneracy of the upper
and lower levels respectively, R; = N;/N denotes the fractional population of
the lower level ! of relevant atom (ion), and R, = ng/Ng is the fractional
population at the lowest photoionization level p of the hydrogen atom.

As an example, we calculate the redshifts of the Cerenkov HJ line, for which
Agy = 3.33 x 107sec™?, Agq = 4.861 x 1075%cm, I'yy = 7.44 x 108sec™!, p = 3,
taking R, ~ 1072 (the population in level 2 is anomalously increased due to Lya
trapping), and taking 7 = 1.5 x 10* K. Taking the density of hydrogen gas N as
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Figure 1. The Cerenkov line HE profiles at T = 1.5 x 10*K. Left:
N =10"%cm~3. Right: N = 10'*cm™3.

a free parameter, the calculated the redshifts of Cerenkov HpB line are shown in
Table 1. The profiles are shown in Fig. 1.

Table 1. Cerenkov Line HS Redshifts

Density N (cm™3) Az°
1016 9.55 x 1074
1014 2.50 x 10~°
1012 2.50 x 1077

3. Conclusions and Discussion

From eq. (2) we see that Az¢ is dependent on R; and R, the particle population
at different energy levels. Therefore Az¢ is related to the temperature. The
calculated Az° (HB) is about 1073 (for very dense gas), which is in agreement

with the observations. According to eq. (1), the different Cerenkov lines have
different redshifts, even for the lines of the same atomic species. So it is not
difficult to understand the redshift difference between the Ha and Hf lines, etc.
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