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ABSTRACT

We present a method to determine the distance of the Broad
Line Region (BLR) from the central continuum source in type-1
AGNs. Our method is based on the determination of the
physical conditions in the BLR under the assumption that the
line emitting gas is photoionized by the central continuum
source. We derive “diagnostic” intensity ratios that involve UV
lines Al ITIA1860, Si I1IA]1892 and C IVA1549. Diagnostic ratios
allow us to compute the product of ionization parameter and
hydrogen number density, and hence the BLR radius from the
definition of the ionization parameter itself. We compare our
determinations of the BLR radius with the ones independently
obtained from reverberation mapping, in order to test the
accuracy of our method. We also compare black hole masses
obtained with the photoionization method to the ones derived
from widely-applied correlations between mass, line broadening
and luminosity.
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A major challenge in the study of quasars involves estimation the distance of the BLR rprr
from the central continuum source. The most direct method for estimating rprr is through
reverberation mapping (RM; e.g. Peterson 1998). This technique measures the time delay T in
the response of the broad emission lines to changes in the ionizing continuum:

I'BLR= C'T
where c is the speed of light. RM requires a significant observational effort and have been

obtained for only = 60 nearby objects (z < 0.4; e.g. Denney et al. 2010, Bentz et al. 2013).

In this work we use a sub-sample of 13 RM objects to estimate rg.r with an independent
method based on the derivation of the ionization photon flux Uny, the product ionization
parameter U and hydrogen density. The integral represents

the number of ionizing photons.
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Using diagnostic line ratios we can estimate the product nulU and determine rgir and Mszh.
Determination of both ny and U separately has proved possible only for relatively rare, extreme
sources (Negrete et al. 2012).
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