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Abstract. Comparison of the emission-line and continuum parameters 
of 48 low-redshift QSOs reveals the asymmetry of the Civ A1549 broad 
emission line to be strongly correlated with ultraviolet continuum lu
minosity, such that increasing luminosity produces increasing redward 
asymmetry. A similar correlation has been found for broad H/3. Red-
ward profile asymmetries can be modeled as the result of the gravita
tional redshift of line photons from the very broad-line region (VBLR) 
by 1O9-1O1OM0 black holes, but blueward profile asymmetries require a 
competing effect such as electron scattering. 

1. Introduction 

Using data from the HST and IUE archives, we have formed combined ultra
violet and optical spectra of 48 objects in the redshift range 0.034-0.774. The 
sample contains 22 radio-quiet objects and 26 radio-loud objects, and covers ap
proximately 2.5 decades in ultraviolet continuum luminosity. We measure and 
compare an array of emission-line and continuum parameters including emission-
line equivalent width, velocity width, and asymmetry, along with the luminosity 
of the ultraviolet continuum as measured at the position of C iv A1549. 

2. Results and Interpretation 

The strongest of the new correlations revealed in our comparisons is between 
ultraviolet continuum luminosity and the asymmetry of the CivA1549 profile, 
such that as continuum luminosity increases the profiles become more redward 
asymmetric. This is shown in Fig. 1, where the asymmetry index is defined 
as (Ac(3/4) - Ac(l/4))/FWHM, where Ac(3/4) and Ac(l/4) are the wavelength 
centroids of the profile at 3/4 and 1/4 maximum intensity. The continuum lu
minosities are measured for HQ = 50kms_ 1 Mpc- 1 and go = 0. This correlation 
is the same as found between the asymmetry of the broad H/3 profile and 2 keV 
X-ray luminosity in an overlapping sample (Corbin 1993), and appears to be 
followed by both radio-loud and radio-quiet objects. The Civ A1549 asymmetry 
is also correlated with the full width at zero intensity (FWZI) of the Lya profile 
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Figure 1. Correlation of ultraviolet continuum luminosity at 1549 4 
and C I V A 1 5 4 9 profile asymmetry. Open circles are radio-quiet ob
jects, crosses are flat-radio spectrum quasars, triangles are steep-radio 
spectrum quasars. 

in the sample objects, with broader profiles associated with stronger redward 
asymmetry. A similar relation holds for the asymmetry of H/3 and its FWHM 
(Boroson & Green 1992). 

Corbin (1995) and Popovic et al. (1995) find that redward profile asym
metries can be modeled as the gravitational redshift of emission from the very 
broad-line region (VBLR; see Brotherton et al. 1994) due to ~ 109~10M© black 
holes. If the VBLR gas is virialized, masses in the same range are inferred from 
the profile widths. The correlated increase in redward asymmetry, profile width, 
and continuum luminosity may thus represent a black-hole mass/luminosity re
lation of the type suggested by emission-line variability studies (Koratkar k 
Gaskell 1991), provided that the size of the VBLR does not scale strongly with 
luminosity. Under this interpretation profile blueward asymmetries are the re
sult of a competing effect acting to blueshift the line profiles, such as may be 
produced by electron scattering in a two-phase medium (Kallman & Krolik 1986; 
Ferrara k Pietrini 1993). 
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