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ABSTRACT

We present a compilation of properties for the 105,783 gquasahe SDSS Data Release 7 (DR7) quasar
catalog. In this value-added product, we compile continameh emission line measurements around the H
HS, Mgt and Gv regions, as well as other quantities such as radio propelif@ad absorption line quasar
(BALQSO) flags, disk emitters, etc. We also compile viriaddk hole (BH) mass estimates based on various
calibrations. For the fiducial virial mass estimates we hgeiestergaard & Peterson (VP06) calibrations for
Hg and Gv, and our own calibration for Mgwhich is calibrated to match the VPOGsHnasses on average.
We describe the construction of this catalog, and discad#ittations. The catalog and its future updates will
be made publicly available online.

Subject headingsilack hole physics — galaxies: active — quasars: general rvegg

1. INTRODUCTION ments and the catalog format in §3. We discuss possible-appli

In recent years, studies of quasars and active galactic nu£ations of this catalog, as well as the caveats and limitatio
clei (AGNs) have been greatly facilitated by dedicateddarg ©f OUr measurements in §4. Throughout this paper we use
scale wide and deep field surveys in different bands, most no-coSmological parameteft, = 0.7, (o = 0.3 andh = 0.7.
tably by optical surveys such as the Sloan Digital Sky Sur- 5 THE SAMPLE
vey (SDSS, York et al. 2000) and the 2QZ survey (Croom .
et al. 2004). Indeed, the growing body of data has revolution The SDSS uses a dedicated 2.5-m wide-field telescope
ized the study of quasars and AGNs. Large, homogeneougGunn et al. 2006) with a drift-scan camera with 30 2648
data sets allow detailed investigations of the phenomeiolo 2048 CCDs (Gunn et al. 1998) to image the sky in five
cal properties of quasars and AGNSs, offering new insights to broad bandsugriz Fukugita et al. 1996). The imaging data
the central engine powering these objects and their connecare taken on dark photometric nights of good seeing (Hogg
tions to their host galaxies, especially when combined with etal. 2001), are calibrated photometrically (Smith et @D2,
multi-wavelength coverage. At the same time, it has becomelvezic et al. 2004; Tucker et al. 2006) and astrometrically (Pier
important to fit the quasar/AGN population into its cosmelog etal. 2003), and object parameters are measured (Lupton eta
ical context, i.e., how the supermassive black hole (SMBH) 2001; Stoughton et al. 2002). Quasar candidates (Richards
population evolves across cosmic time. These data have ledt al. 2002a) for follow-up spectroscopy are selected fitoen t
to a coherent picture of the cosmic evolution of the SMBH imaging data using their colors, and are arranged in spectro
population within the concordane@eCDM paradigm (Kauff-  scopic plates (Blanton et al. 2003) to be observed with a pair
mann & Haehnelt 2000; Wyithe & Loeb 2003; Hopkins et al. of fiber-fed double spectrographs.

2006, 2008; Shankar et al. 2009; Shen 2009), where the key Our parent sample is the latest compilation of the spectro-
observational components are: quasar clustering, thesni  scopic quasar catalog (Schneider et al. 2010) from SDSS DR7
ity function (LF), the BH mass function, and the correlaton (Abazajian et al. 2009). This sample contains 105,783 bona
between BHs and their host properties. Increasingly largerfide quasars that are brighter thdn=-22.0 and have at least
data sets are offering unique opportunities to measure thes one broad emission line with FWHM larger than 1000 kth s
properties with unprecedented precision. or have interesting/complex absorption features. Abolit ha

In an earlier attempt to study the virial BH mass and Ed- of these objects are selected uniformly using the final quasa
dington ratio distributions of quasars, we measured sglectr target selection algorithm described in Richards et aDZ2),
properties for the SDSS Data Release 5 (DR5) quasar catalogyith the remaining objects selected via early versionsrofe
(Schneider et al. 2007; Shen et al. 2008b). We hereby ex-selection or various serendipitous algorithms (see Sdenei
tend this exercise to the DR7 quasar catalog (Schneider et alet al. 2010), whose selection completeness cannot be yeadil
2010). Unlike our earlier version, we now include a more quantified. For studies such as quasar clustering and the LF,
complete compilation of quantities from our spectral fitsrO  one should use the uniformly selected quasar sample. Fig. 1
measurements are more sophisticated than the SDSS pipelinghows the distribution of the 105,783 quasars in the redshif
outputs in many ways, and are hence of practical value. Weluminosity plane.
describe the parent quasar sample in 82, the spectral neeasur  To include radio properties, we match the DR7 quasar cata-

log with the FIRST cataldy(White et al. 1997) and estimate

! Harvard-Smithsonian Center for Astrophysics, 60 Garden\8-51, the radio loudnesR = fgcrm/ f2500following Jiang et al. (2007),
Cambridge, MA 02138, USA. o where fgem and f2500 are the flux densityf(,) at rest-frame 6

2Dept. of Physics & Astronomy, York University, 4700 Keele.,St d 2500 A tivelv. Th t-f 6 flux d it
Toronto, ON, M3J 1P3, Canada. Cm an : , respectively. ] erest-rameocm | uxaensity

3 Department of Physics, Drexel University, 3141 Chestnuteest is determined from the FIRST integrated flux density at 20 cm
Philadelphia, PA 19104. assuming a power-law slope @f =-0.5; the rest-frame 2500

4 Department of Astronomy and Astrophysics, 525 Davey Laooya

Pesnns_ylvania State University, University Park, PA 16802. 6 The version of the FIRST source catalog and the coverage us&psare
Princeton University Observatory, Princeton, NJ 08544. as of July 16, 2008 (http://sundog.stsci.eduffirst/casi@adme. html).
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_ 30 [T T T & Jarvis 2002; McLure & Dunlop 2004; Greene & Ho 2005b;

L Canl Vestergaard & Peterson 2006; McGill et al. 2008; Vesterdjaar
& Osmer 2009; Wang et al. 2009b). Measurements of other
spectral lines will be reported in future updates of thisieal
added product.

There are numerous studies of the statistical emission line
properties of quasars relying either on direct measuresnent
or on spectral fits of the line profile (e.g., Boroson & Green
1992; Marziani et al. 1996; McLure & Jarvis 2002; Richards
et al. 2002b; McLure & Dunlop 2004; Bachev et al. 2004; Di-
etrich & Hamann 2004; Baskin & Laor 2005; Kollmeier et al.
2006; Fine et al. 2006, 2008; Bonning et al. 2007; Salvian-
der et al. 2007; Sulentic et al. 2007; Shen et al. 2008a,b; Hu
et al. 2008a,b; Zamfir et al. 2009; Wang et al. 2009b; Wu et al.
2009; Dong et al. 2009b,a). For the same set of data, differen
L 1 studies sometimes report different results for certainsuesd
quantities due to the different line-measure techniquesl us
! ! Lo in these studies. Which method is preferred, however, de-

0 1 2 3 4 5 pends on the nature of the problem under study. A classic ex-
Redshift ample is measuring tHall-width-at-half-maximuntFWHM)
in estimating the BH mass using virial estimators, where the
Fic. 1.— The distribution of DR7 quasars in luminosity-redsisipace. usual complications are: 1) how to subtract the continuum

The black dots are uniformly-selected quasars and the grtsyade quasars underneath the line: 2) how to treat the narrow line compo-
selected by a variety of earlier algorithms or serendipitealections. The !

red dots are selected by tSO_H Z uniform selection but with > 19.1 nent (QspeC|aI!y for Mg and _GV)’ 2) hOW to measure the
and atz < 2.9, and should be removed in constructing homogeneous quasarProad line profile. These choices crucially depend on the par
samples. The cyan lines show the corresponding (continuuineenission ticular virial estimator calibrations used, e.g., new noelh

line) K-corrected,i-band absolute magnitude (normalizedzat 2) fori = of F\WHM measurements must be re-calibrated either against
191 (z< 2.9) andi = 202 (z > 2.9) respectively, and the gray dashed line . . - .
shows that foii = 15 (the bright limit for SDSS quasar targets). The non- reverberation mapping masses or internally between iffer
uniformly selected quasars (gray dots) are targeted ttefdimminosities than ent line estimators. On the other hand, different line-meas

the uniformly selected quasars. methods have different sensitivities to the quality of thecs

A flux density is determined from the power-law continuum tra (spectral resolution and S/N), which introduce systeraa
fit to the spectrum as described in §3. We have followed Jiangwhen switching from high-quality to low-quality data (e.g.
et al. (2007) to crudely determine core-dominant and lobe-Denney et al. 2009). It is beyond our scope to fully settle
dominant radio morphology for FIRST detected quasars. ~ these issues within the currentstudy.

The reduced 1D spectral data used in this study are avail- We remove the effects of Galactic extinction in the SDSS
able through the DAS The spectral resolution R~ 1850~  spectra using the Schlegel et al. (1998) map and a Milky Way
2200, and the 1D spectra are stored in vacuum wavelengthextinction curve from Cardelli et al. (1989) witR, = 3.1,
with a pixel scale 10" in log-wavelength, which corresponds and shift the spectra to rest-frame using the cataloged red-
to ~ 69 kms?. Since DR6 (Adelman-McCarthy et al. 2008), shift as the systemic redshift. For each line, we fit a lo-
the spectral flux calibration is scaled to the PSF magnitofles cal power-law continuumfg = A\**) plus an iron template
standard stars, therefore there is no longer need for atfiber- (Boroson & Green 1992; Vestergaard & Wilkes 2001; Sal-
PSF conversion for the spectral flux (Shen et al. 2008 alreadyviander et al. 2007) to the wavelength range around the line
used the PSF spectral flux calibration). Throughout the pape that is not contaminated by the broad line emission. During
we refer to the signal-to-noise ratio per pixel as S/N. the continuumntiron f|_tt|ng we simultaneously fit five parame-

To flag BALQSOs, we use the Gibson et al. (2009) DR5 ters: the normalizatioA and slopex, of the power-law con-
BALQSO catalog to set ther€ and Mg: BALQSO flags (us-  tinuum, the normalizatioAee, line broadeningr. and veloc-
ing their “BI0” flags). We also visually inspected all the pos ity o1‘fs_etvFe relative to the systemic redshift for the_ iron tem-
DR5 quasars with redshift > 1.45 to identify obvious @ plate fit. Because of the moderate spectral quality of SDSS
BALQSOs (we may have missed some weak BALQSOs). We spectra (median SAY 10) ore andve, are often poorly con-

did not perform a systematic search for low-ionizationiMg ~ strained; nevertheless the iron fit gives a reasonably gstpd e
BALQSOs because of the large number of quasars with Mg mate of the iron flux to be subtracted off. The continutiron
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M; (z2=2)

724 L

—22 k1.

coverage and the much rarer occurrence of NBALQSOs.  fitis then subtracted from the spectrum, and the resultirg |i
Although we report serendipitously identified Md@BALQ- spectrum is modelled by various functions. In the case®f H
SOs, the completeness of these objects is low. We identified &and H3 the narrow emission lines, e.g., {0 AA4959,5007,
total of 6214 BALQSOs in the DR7 quasar catalog. [N 11] AX6548,6584, [$i] AA6717,6731, are also fit simulta-
neously. Below we describe the detailed fitting procedures
3. SPECTRAL MEASUREMENTS for the four broad lines.
We are primarily interested in the broadxHHg3, Mg,
and Qv emission lines because these are the most frequently 3.1. Ha

studied lines that are available for a wide range of redshift
and more importantly, have been calibrated as virial blac
hole (BH) mass estimators (e.g., Vestergaard 2002; McLure

K For Ho we use the optical iron template from Boro-
son & Green (1992), and we fit for objects with< 0.39.
The continuumiron fitting windows are [6000,6250] A and
7 http://das.sdss.org/spectro/ [6800,7000] A.
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For Ha line fitting, we fit the wavelength range [6400,6800] 50 SDSS J002209.954001649.3

A. The narrow components of &J [N11] A\\6548,6584,
[S1] AA6717,6731 are each fit with a single Gaussian. Their
velocity offsets from the systemic redshift and line widths
are tied to be the same, and the relative flux ratio of the two  © 30
[N 11] components is fixed t0.96. We impose an upper limit ‘
on the narrow line FWHM< 1200 kms?! (e.g., Hao et al.
2005). The broad H componentis modelled in two ways: 1)

a single Gaussian; 2) multiple Gaussians (up to three). The
second method yields similar results to the fits with a trun- < '©
cated Gaussian-Hermite function (e.g., van der Marel & ¥ran
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1993). During the fitting, all lines are restricted to be esita 0
H H it 2600 2700 2800 2900 3000
lines (i.e., positive flux). Rest Wavelength (A)
200 TT T T T T TTT ‘ TTT T T T 17171 ‘ TTTTTTTT1T ‘ TTTTTTTTT
3.2. HS SDSS J130101.94+130227.1

For H3 we use the optical iron template from Boroson 7
& Green (1992), and we fit for objects with < 0.89.

The continuumiron fitting windows are [4435,4700] A and §

[5100,5535] A. For the H line fitting, we follow a simi- T
lar procedure as H to fit for H3 and [Or11] AA4959,5007, o
where the line fitting wavelength range is [4700,5100] A. -
Since the [Qi1] AA4959,5007 lines frequently show asym- o 5o
metric blue wings (e.g., Heckman et al. 1981; Greene & Ho
2005a; Komossa et al. 2008) and sometimes even more dra- X
matic double-peaked profiles (e.g., Liu et al. 2010; Smith Ol bonnr il e b e o
et al. 2009; Wang et al. 2009a), we model each of the nar- 2600 2700 2800 . 2900 3000

row [O11] A\4959,5007 lines with two Gaussians, one for Rest Wovelength (A)

the core and the other for the blue wing. The velocity off- T';'eGé 25&”2?5*?22{235;’; 'g/ltag!:(nﬁrs]gshmhs?ﬁgvg;goﬂi”g f%n;gg”(?gés
set and FWHM of the narrow filine are tied to .those of the dots).pThe gray Iri)nes show the errors. The dashed E)/er?i:mglmark the
core [Orr1] AA4959,5007 components, and we impose an up- jocations of the Mgl A\2796,2803 doublet.

per limit of 1200 kms! on the narrow line FWHM. As in the

Ha case, the broad ficomponentis modelled either by 1) a  have retained the FWHMSs from a single Gaussian fit in order
single Gaussian; or 2) multiple Gaussians (up to three). to use the Mg virial mass calibrations in McLure & Jarvis

. The single Gaussian_ fi'g to the broad component i§ €ssen{2002) and McLure & Dunlop (2004). Some Mgirial es-
tially the same as we did in Shen et al. (2008b), and is some-tjmator calibrations (e.g., McLure & Jarvis 2002; McLure &
what similar to the procedure in McLure & Dunlop (2084)  Dunlop 2004; Wang et al. 2009b) do subtract a narrowiMg
However, in many objects the broadvHH3 componentcan-  component while others (e.g., Vestergaard & Osmer 2009) do
not be fit perfectly with a single Gaussian; and FWHMs from not. To utilize the Mg calibration in Vestergaard & Osmer
the single Gaussian fits are systematically largertiyl dex  (2009), we also measure the FWHMSs from the broad-+narrow
than those from the multiple Gaussian fits (e.g., Shen et al.Mgu fits (with multiple Gaussians for the broad component),
2008b). The additional multlple Gaussian fits for the broad where any Gaussian component having flux less than 5% of
Ha/HB component provide a better fit to the overall broad the total line flux is rejected when computing the FWHM —
line profile, and the FWHM measured from the model flux this step is to eliminate artificial noise spikes which camsbi
can be used in customized virial calibrations. It is unglear the FWHM measurements. During our fitting, we mask out
however, which FWHM is a better surrogate for the virial ve- 34 outliers below the 20-pixel boxcar-smoothed spectrum to
locity, that is, the one that yields the smallest scattehis t  reduce the effects of narrow absorption troughs.

150

100 —

calibration against reverberation mapping (RM) masses. Unlike the cases of H and H3, it is somewhat ambigu-
ous whether it is necessary to subtract a narrow line com-
3.3. Mg ponent for Mgr and if so, how to do it. On one hand,

For Mg we use the UV iron template from Vestergaard & for some objects, such as SDSSJ002209.95+001629.3 and
Wilkes (2001), and we fit for objects with86 < z< 2.25.  SDSSJ130101.94+130227.1(e.g., Fig. 2), the spectraityual
The continuurmiron fitting windows are [2200,2700] A and 1S sufficient to see the bifurcation of the Mgloublet around

: the peak. The locations of the two peaks indicate that theey ar
2900,3090] A. We then subtract the pseudo-continuum from . ;
'Ehe spectru]m, and fit for the Mgline gver the [2700,2900] associated with the MgAA2796,2803 doublet, and the fact
A wavelength range, with a single Gaussian (with FWHKM that they are resolved means that the FWHM of each compo-
1200 k _19 f r? ' g d for th nent is< 750 kms?, hence they are most likely associated
ms?) for the narrow Mgr component, and for the i the"narrow line region. On the other hand, such cases
broad Mg componentwith: 1) asingle Gaussian; 2) multiple 5o rare and most SDSS spectra do not have adequate S/N
?aussm_r(sz (ug tt(i thfr_ie).t?gam, tt:lebmulg%e-Gﬁuilatnmts O to unambiguously locate the narrow Mgloublet. Associ-
enprovide a betterfitio the overall broad lvigrotiie, but we ated narrow Mg absorption troughs can further complicate
8 In addition to Gaussian profiles, McLure & Dunlop (2004) alsed to the situation by mimicing two peaks. Hence althoth ourap-

fit the broad/narrow component with a single Lorentzian, thigt does not ~ Proach of fitting a single Gaussian to the narrowiMgmpo-
change the measured broad FWHM significantly. nent is not perfect, it nevertheless accounts for some warro
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Mg contamination. Fig. 3 compares our broadiMgWHM nique itself (i.e., what function form used, how to deal with
measurements with those from Wang et al. (2009b) for the absorption troughs, etc).

objects in both studies. Although we have used a different To investigate the impact of S/N on our fitting parameters
approach, our results are consistent with theirs, with ai€mea we ran a series of Monte Carlo simulations. We select repre-
offset~ 0.05 dex. This systematic offset between our results sentative real spectra with high S/N, then degrade the igpect
and theirs is caused by the fact that they are treating thedbro by adding Gaussian noise and measure the line properties us-
Mgri line as a doublet as well, while we (and most studies) ing the same line-fitting routine. For each lineq{HVgi1, or

are treating the broad Mgline as a single component. Criv), we study several objects with various line shapes and
EWs. We simulate 500 trials for each S/N level and take the
3.4. Crv median and the 68% range as the measurement result and its

error.

Figs. 5-7 show several examples of our investigations for
Hg, Mg and Gv respectively. As expected, decreasing the
S/N ratio increases measurement scatter. In all casestt fit
continuum is unbiased as S/N decreases. The FWHMs and

For Gv we fit for objects with 15 < z < 4.95. Iron emis-
sion is generally weak for@, and most of our objects do not
have the spectral quality sufficient for a reliable iron téamg
subtraction (e.g., Shen et al. 2008b). The power-law centin

uum fitting windows are: [1445,1465] A and [1700,1705] A. EWs are biased by less thar?0% as S/N is reduced to as
We found fitting Gv with iron subtraction does notchange the | 453 only for the high-EW cases. For low-EW cases, the

fitted Gv FWHM significantly, but systematically reduces the FWHMs and EWs are biased low/high by20% for SINS 5.

Crv EW by ~ 0.05 dex when the iron flux under the wings of Since the median EWs for the three lines 2r@0 A (see Figs.

the Gv line is accounted for. At the same time, fitting iron 10-12), we expect that the measurements for most objects are
emission increases the scatter in the fitted continuum slop Unbiased to withint20% down to S/N- 3. But for many

and normalization, due to imperfect subtraction of the iron urposes. it would be more conservative to impose a cut at
flux. Therefore we report ouri€ measurements without the purp o P
S/N> 5 for reliable measurements.

iron template fits, and emphasize that ther EWs may be ; ; >
overestimated by 0.05 dex on average Finally, to estimate the uncertainties in the measured-quan
The continuum subtracted line emission within [1500,1600] tities in our fits, we generate 50 mock spectra for each object
A was fitted with three Gaussians (e.g., Shen et al. 2008b) using the flux errors and fit for those mock spectra with the
9. ' 'same fitting routines. We estimate the measurement uncer-

and we measure the line FWHM from the model fit. To re- tainties from the 68% range (centered on the median) of the
duce the effects of noise spikes, we reject any Gaussian com-=; "> . > 68% range ( ; )
distributions of fitting results of the 50 trials.

ponent having flux less than 5% of the total model flux when
computing the FWHM. However, unlike some attempts in the S
literature (e.g., Bachev et al. 2004; Baskin & Laor 2005; Su- 3.6. Host galaxy contamination

lentic et al. 2007; Zamfir et al. 2009), we do not subtract a  For the vast majority of objects in our catalog with, 0.5,
narrow Qv component because: 1) it is still debatable if a host galaxy contamination is negligible. However, for the
strong narrow @/ component exists for most quasars, or if it z < 0.5 low-luminosity quasars in our sample, the continuum

is feasible to do such a subtraction; 2) existing @irial es-  Juminosity at restframe 5100A may be contaminated by light
timators are calibrated using the FWHMs from the entire C  from the host galaxies. Unfortunately the spectral quaifty
profile (Vestergaard & Peterson 2006). the majority of individual objects does not allow a reliable

Many Cv lines are affected by narrow or broad absorp- galaxy continuum subtraction. Here we estimate the effects
tion features. To reduce the effects of such absorption en th of host contamination with stacked spectra.
Crv fits, we mask out @ outliers below the 20-pixel boxcar- We take all quasars with measurable rest frame 5100A
smoothed spectrum during our fits (to remedy for narrow ab- continuum luminosity,Lsioe, and bin them on a grid of
sorption features); we also perform a second fit excludirg pi AlogLsioo = 0.1 for log(Lsio0/€rgs?) = 44.1-45.5. Follow-
els below & of the first model fit, and replace the first one ing Vanden Berk et al. (2001), we generate geometric mean
if statistically justified (to remedy for broad absorpticaf  composite spectra for objects in each luminosity bin. The
tures). We found these recipes can minimize the impact of composite spectra are shown in Fig. 8, where the flux grad-
narrow or moderate absorption features, but the improvemenya|ly flattens at long wavelengths due to increasing host con
is marginal for objects severely affected by broad absompti  tamination at fainter luminosities. This trend is acconipen

by the increasing prominence of stellar absorption feature
3.5. Reliability of spectral fits and error estimation and narrow line emission towards fainter luminosities. The
Our spectral fits were performed in an automatic fashion. inset shows the fractional host contamination at 5100A as-

Upon visual inspection of the fitting results we are confident Suming that the highest luminosity bin (logioo = 45.5) is
that the vast majority of the fits to high S/N spectra were suc- Not affected by the host and that the intrinsic AGN power-
cessful, and comparisons with independent fits by othees als law continuum slope does not change over the luminosity
tral fits drops rapidly for low-quality spectra. Fig. 4 shows 109Ls100 < 44.5, and becomes negligible towards higher lu-
the distributions of the median S/N per pixel around the-line Minosities. The median value of lbgoo for quasars in this
fitting region for objects that have line measurements, féy H  ow-redshift sample is- 44.6, and therefore the host contam-
Mg and Gv respectively. Although the bulk of objects have ination on average is- 15%, which leads to a- 0.06 dex
median S/N- 5 for the line-fitting regions, there are many ob- overestimation of the 5100A continuum luminosity and thus
jects that have lower median S/N, especially fav @t high ~ 0.03 dex overestimation of the/Hbased virial masses for
redshift. The effects of S/N on the measurements depend orthe median object. While we do not correct the measured
both the properties of the lines (i.e., line profile, lineesigth, 5100A continuum luminosity (and other quantities depegdin
degree of absorption features, etc), and the line-fittioh-te onit) in the catalog, we provide an empirical fitting formofa
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the average host contamination based on the stacked spectra

(dashed line in the inset of Fig. 8):

L
—5100n0st - 852 1.550+0.9125¢3-0.1573¢ (1)
Ls100qso

for x+44=logLsioqtotal < 45.053; no correction is needed for

luminosities above this value.

We suspect that host contamination is largely responsible
for the apparent anti-correlation betwekfigo and spectral

slope, and the “negative” Baldwin effect fortbelowlLs; oo~
10* ergs? seen in Fig. 10.

3.7. The spectral catalog

We have tabulated all the measured quantities from the
spectral fitting in the online catalog of this paper, alonthwi
other properties The current compilation extends our ear-
lier DR5 compilation (Shen et al. 2008b) by including the
post-DR5 quasars, as well as measurements based on new
multiple-Gaussian fits to the lines (as discussed earliéne
format of the catalog is described in Table 1. Objects are
in the same order as the DR7 quasar catalog in Schneider
et al. (2010). Below we describe the specifics of the cata-
loged quantities. The SDSS terminology can be found on the
SDSS websitl. Flux measurements were corrected neither
for intrinsic extinction and reddening, nor for host contaaa
tions.

1. SDSS DR7 designation: hhmmss.ss+ddmmss.s
(J2000.0; truncated coordinates)

2-4. RA and DEC (in decimal degrees, J2000.0), redshift.
Here the redshifts are taken from the DR7 quasar cat-
alog (Schneider et al. 2010). Hewett & Wild (2010)
provided improved redshifts for SDSS quasars. These
improved redshifts are particularly useful for generat-
ing coadded spectra, but the cataloged DR7 redshifts
are fine for most of the purposes considered in here.

5-7. Spectroscopic plate, fiber and MJD: the combination of
plate-fiber-MJD locates a particular spectroscopic ob-
servation in SDSS. The same object can be observed
more than once with different plate-fiber-MJD combi-
nations either on a repeated plate (same plate and fiber
numbers but different MJD number), or on different
plates.

° Note that in Shen et al. (2008b) we only reported high-qualieasure-
ments with median S/N 6 and a reduceg? < 5 for a single-Gaussian fit to
the line; here we retain all measurements for completeness.

10 http:/ivww.sdss.org/dr7/
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FiG. 5.— Effects of S/N on the line measurements fg# fér three rep-
resentative examples. For each object we show the actuelrgpe (black
line) and the best-fit model (red line) in the upper panel. Tweer three
panels show the ratios of the values measured from the degjiguectra to
those measured from the original spectrum, as functiongf I8ack dots
are median values and the error bars indicate the 68% cqglantil

8. TARGET_FLAG_TARGET: the target selection flag

FiGc. 6.— Effects of S/N on the line measurements foriMfpr three
representative examples. For each object we show the apteeirum (black
line) and the best-fit model (red line) in the upper panel. Toheer three
panels show the ratios of the values measured from the dedjsbctra to
those measured from the original spectrum, as functiongNf Iack dots
are median values and the error bars indicate the 68% qelantil

10. Uniform flag. 0=not in the uniform sample 1=uni-

(TARGET version).

9. Nspes NUMber of spectroscopic observations. While we
only used the default spectrum in our spectral fitting,
this flag indicates if there are multiple spectroscopic ob-

servations for each object.

formly selected using the target selection algorithm in

coverage, see Richards et al. (e.g., 2002a, 2006b); Shér(ea,

Richards et al. (2002a), and flux limited tc= 19.1
atz< 29 andi = 20.2 atz > 2.9; 2=selected by the

11 For more details regarding the uniform sample selection iendky

2007).
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FiGc. 7.— Effects of S/N on the line measurements fawQGor three rep-
resentative examples. For each object we show the actueirspe(black
line) and the best-fit model (red line) in the upper panel. Tweer three
panels show the ratios of the values measured from the dedjsbctra to
those measured from the original spectrum, as functiongNf Iack dots
are median values and the error bars indicate the 68% cglaNitilte that the

Hen/Om complex around 16504 is not fitted.
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FiG. 8.— Composite spectra for objects binned inllggyo, normalized at
3000A. The flux gradually flattens at long wavelength due ®itttreasing
host contamination towards fainter luminosities, accangzhby the increas-
ing prominence of stellar absorption features and narroe/ éimission. The
inset shows the fractional host contamination at 5100A ragsy that the
highest luminosity bin (logs100= 45.5) is not affected by host emission and
that the intrinsic AGN power-law continuum slope does natrafe over the
luminosity range considered. The dashed line in the ins&fpiglynomial fit
(Eqgn. 1).

11.

12-13.

14.

QS0 _Hi Z branch only in the uniform target selection
(Richards et al. 2002a) and with measured spectro-
scopic redshifz < 2.9 andi > 19.1. Objects with uni-
form flag=2 are selected by the uniform quasar target
algorithm, but should not be included in statistical stud-
ies; the fraction of such uniform objects is low (%).

Mi(z= 2): absoluté-band magnitude in the current cos-
mology,K-corrected t@= 2 following'? Richards et al.
(2006b).

Bolometric luminosityLy, and its error: computed
from Ls100 (Z < 07), L3000 (07 <z< 19), L1350 (Z >
1.9) using the spectral fits and bolometric correctidns
BCs100=9.26, BGpoo= 5.15 and BG3s0=3.81 from
the composite SED in Richards et al. (2006a).

BAL flag: 0=nonBALQSO or no wavelength cover-
age; 1=Qv HiBALQSO; 2=Mgi1 LoBALQSO; 3=both

1 and 2. The LoBALQSO selection is very incomplete
as discussed in §2.

12 The K-corrections here include both continuuke-correction and
emission-lineK-correction (Richards et al. 2006b); while the cataloged ab
solute magnitudes in Schneider et al. (2010) werenrrected for continuum

only.

13 The SEDs for individual quasars show significant scattey. (Richards
et al. 2006a), so the adopted bolometric corrections ang appropriate in
the average sense. Some authors suggest to remove the IRrbtheSED
in estimating the bolometric corrections (e.g., Marcorale2004), where the
IR radiation is assumed to come from the reprocessed UVtianlial his will
generally reduce the bolometric corrections by about oind.thntegrating
the mean SED in Richards et al. (2006a) fromarth to 10 kev for the bolomet-
ric luminosity we obtain: Bgigp= 5.47, BGgpo = 3.04 and BG3s50= 2.25.
However, since we are not correcting for intrinsic extiootiof the flux, us-
ing our fiducial bolometric corrections will not overestitedhe bolometric
luminosity significantly.
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15. FIRST radio flag=1=notin FIRST footprint; 0=FIRST 96. FWHM of broad Mgr using a single Gaussian fit (Shen
undetected; 1=core dominant; 2=lobe dominant (for de- et al. 2008b).

tails, see Jiang et al. 2007). ) , i )
g ) 97-98. 2200-3090 A iron equivalent width and its error.

16-17. Observedadio flux density at rest-frame 6 Cfgem and 99-100. Power-law slope, and its error for the continuum fit

optical flux density at rest-frame 2500 so0.

for Mgir.
18. Radio loudnesR = fecm/ fas00 101-102. Number of good pixels and mediafNSper pixel for
19-24. Ls;00, L3goo, L13soand their errors: continuum luminos- the Mgt region (2700-2900 A).

ity at 5100 A, 3000 A and 1350 A, measured from the 103, Reduceq? for the Mgu line fit; -1 if not fitted.

spectral fits. No correction for host contamination is

made (see discussion in §3.6). 104-109. Line luminosity, FWHM, equivalent width and their
rors for the whole @ profile.

25-30. Line luminosity, FWHM, equivalent width and their er ) ) )
rors for the broad H component. 110-111. Power-law slope, and its error for the continuum fit

for Crv.
31-36. Line luminosity, FWHM, equivalent width and their e

rors for the narrow ki component. 112-113. Number of good pixels and mediafNSper pixel for

the Qv region (1500-1600 A).
37_40'n";?g\:\lljmgfigsééi?uNalem width and their erroes f 114. Reduceg? for the Qv line fit; -1 if not fitted.

115-126. Velocity shifts (and their errors) relative to fystemic

41-44. Line luminosity, equivalent width and their errocs f redshift (cataloged in Schneider et al. 2010) for broad

narrow [Sij A6717. Ha, narrow Hy, broad H3, narrow H3, broad Mg,
45-48. Line luminosity, equivalent width and their erroes f and Gv. The velocity shifts for the broad lines are mea-
narrow [Si] A6731. sured from the peak of the multiple-Gaussian model fit
to the broad componelft Recall that the velocity shifts
49-50. 6000-6500 A iron equivalent width and its error. of narrow lines were tied together during spectral fits.
. ) ] These velocity shifts can be used to compute the rel-
51-52. Power-law slope, and its error for the continuum fit ative velocity offsets between two lines for the same
for Ha. object, such as thei€-Mgm blueshift, but shouldhot

. . . be interpreted as the velocity shifts from the restframe
53-54. Number of good pixels and mediafiNSper pixel for of the host galaxy due to uncertainties in the systemic
the Hx region (6400-6765 A). redshift. Positive values indicate blueshift and negative

55. Reduced? for the Hx line fit; —1 if not fitted. ﬁ?,ﬁi;éﬁ?fﬁteeqrfgﬁﬁf,t' value of310° indicates an

56-61. Line luminosity, FWHM, equivalent width and their € 27.138. Virial BH masses using calibrations of MD04), H3

rors for the broad ¥ component. (VPOB), Mg1 (MDO04), Mgt (VOO09), Mgu (S10) and
Civ (VP06). The definitions of the acronym names of
each calibration can be found in 84.3. Zero value indi-
cates an unmeasurable quantity. We use FWHMSs from

62-67. Line luminosity, FWHM, equivalent width and their er
rors for the narrow 4 component.

68. FWHM of broad H using a single Gaussian fit (Shen a single Gaussian fit to the broad component fg H
et al. 2008b). (MDO04) and Mg1 (MD04); FWHMs from the multiple-
Gaussian fit to the broadfor H5 (VP06); FWHMs
69-72. Line luminosity, equivalent width and their erroos f from the multiple-Gaussian fit to the entire Magnd
[O111] AM4959. Civ lines for Mgr (VO09) and Gv (VP06) respec-
) - ) ) ) tively; FWHMs from the multiple-Gaussian fit to the
73-76. Line luminosity, equivalent width and their erroos f broad Mgt line for Mg (S10). See §3 and §4.3 for
[O111] A5007. more details.
77-78. 4435-4685 A iron equivalent width and its error. 139. The adopted fiducial virial BH mass if more than one

. . ! estimate is available. See detailed discussion in §4.3.
79-80. Power-law slope, and its error for the continuum fit

for HS. 140. The measurement uncertainty of the adopted fiducial
virial BH mass, propagated from the measurement un-
81-82. Number of good pixels and mediayiNsper pixel for certainties of continuum luminosity and FWHM. Note
the H3 region (4750-4950 A). that this uncertainty neither includes the statistical un-
- ) ] certainty & 0.3-0.4 dex) from virial mass calibra-
83. Reduced* for the H3 line fit; -1 if not fitted. tions, nor includes the systematic uncertainties with

84-89. Line luminosity, FWHM, equivalent width and their er these virial BH masses.

rors for the whole Mg prOf'le' 14 The velocity shifts of the broad lines measured from theroghiof a

. . . . . . single Gaussian fit to the line on average are consistentthdtse using the
90-95. Line luminosity, FWHM, equivalent width and their er  peak of the multiple-Gaussian fit with negligible mean dffdit they can

rors for the broad Mg profile. differ (typically by < 200 kms?) for individual objects.
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Moreover, the spectral quality (mainly S/N) has importdnt e
fects on the measured quantities and may bias the measure-
ments at the low S/N end. Thus one must take these issues
into account when using the catalog to study intrinsic dafre
tions between various properties.

Fig. 13 shows the so-called 4DE1 projection in thg H
FWHM versusRre| = EWFe||4434_4684/EWH,3 space (e.g., Su-
lentic et al. 2000, 2002; Zamfir et al. 2009), which is an ex-
tension of the eigenvector space for quasar properties sug-
- - - gested by Boroson & Green (1992). Objects with FWHM
P st Wovelonath () 7000 > 4000 kms? (i.e., population “B” in the terminology of the
o —————— 4DE1 parameter space of Sulentic and collaborators) have a
SDSS JD95258.10+195553.1 2=1.94 tendency to have weaker relative iron emission strength for
larger FWHMs. The black contours show the distribution
of all quasars while the red contours show the distribution
of radio-loud R > 10) quasars. It appears that the radio-
loud contours are more vertically elongated, broadly ansi
tent with the phenomenological classification scheme based
on the 4DE1 parameter space (e.g., Sulentic et al. 2000, 2002
Zamfir et al. 2009). The physics driving these charactessti
] in the parameter space is currently not clear, and desanes f
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Rest Wovelength (A) Fig. 14 shows the correlation between thafilPA5007 lu-
Fic. 9.— Two examples of disk emittersipper: a Balmer disk emitter at minosity and the continuum luminosity at 5100 A. This cor-
2=0.15. Bottom:a possible CIV disk emitter &= 1.94. relation is usually used to estimate the bolometric lumiiyos

. ) . . L using the [Qm] A5007 luminosity as a surrogate for type 2
141. Eddington ratio computed using the fiducial virial BH quasars (e.g, Kauffmann et al. 2003; Zakamska et al. 2003;
mass. Heckman et al. 2004; Reyes et al. 2008). While the corre-
lation is apparent, it has a large scatter, as noted in earlie
studies (e.g., Heckman et al. 2004; Reyes et al. 2008). The
mean linear relation is:

142. Special interest flag. This is a binary flag: bit#0
set=disk emitters with high confidence (the vast ma-
jority are selected based on the Balmer lines); bit#l
set=disk emitter candidates; bit#2 set=double-peaked logLo 5007 = l0gLs100—2.5, (2
[O111] AA4959,5007 lines. These flags were setuponvi-
sual inspection of att < 0.89 quasars in the catalog. In  With a scatter- 0.35 dex.
particular, disk emitter candidates (bit#1=1) are those

with asymmetric broad Balmer line profile or system- 4.2. Emission line shifts
atic velocity shifts from the narrow lines. Fig. 9 shows  Fig. 15 shows the distributions of velocity shifts between
two examples of disk emitters. various emission lines. Recall that the velocity of the ldroa

lines is measured from the peak of the multiple-Gaussian
fit. The left panel of Fig. 15 shows the distributions of ve-
4. APPLICATIONS locity shifts between the broad Balmer lines and the narrow
The spectral measurements described above can be used tines. The means of these distributions are consistent with
study the statistical properties of broad line quasarse er zero, hence there is no offset in the mean between the broad

discuss several applications of this spectral catalog. and narrow Balmer lines (cf., Bonning et al. 2007). We note
that if we did not account for the blue wings of the narrow
4.1. Correlations between emission line properties [O111] AA4959,5007 lines during spectral fitting, there would

One great virtue of the SDSS DR7 quasar survey is that itP€ & net redshift of the order o 100 kms* between the
provides unprecedented statistics for broad-line quasgr-p  Proad H line and [Ou], which is inconsistent with the re-
erties. To demonstrate this, Figs. 10-12 show some statisti Sults for H versus [Si]. The right panel of Fig. 15 shows
cal properties of quasars using our spectral measuremants f N velocity offsets between Mgand [Oni] and between
H3, Mgt1, and Gv, respectively. These figures show the typ- CIV @nd Mgi. The Mgt line shows no mean offset from
ical values of these properties for SDSS quasars as a quickO 111, while the Qv line shows a systematic blueshift of
reference. ~ 600 km S+ with respect to Mg (e.g., Gaskell 1982; Tytler

There are some correlations among the properties showrf Fan 1992; Richards et al. 2002b).
in Figs. 10-12 which are not due to selection effects, such as_ IS interesting to note that for the broad5 versus the

the well-known Baldwin effect (Baldwin 1977), and the cor- Narrow lines, many of the objects in the wings of the velocity
relations between EW and FWHM for Mg(e.g., Dong et al. offset distributions are either strong disk-emitters (eGhen
2009b). The statistics of our catalog now allows in-depth in €t &l 1989; Eracleous & Halpern 1994; Strateva et al. 2003),
vestigations of these correlations when binning in diffiere OF have the broad component systematically offset from the
quantities such as redshift or luminosity. However, we also N&/TOW line center; in other cases the apparent large shifts
point out that there are some apparent correlations whigh ar Were caused by poor fits to noisy spectra.

likely due to selection effects or host contamination (such

as the apparent anti-correlation between and logLs1o0). 4.3. Virial BH masses
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FIG. 14.— Correlation betweebjojnsoo7 andLsioo. The dashed line is
the linear regression fit treating lag; oo as the independent variable, and the
dash-dotted line is the bisector linear regression fit. Tiid fne is the mean
linear relation described in Eqgn. (2).

velocity. The virial mass estimate can be expressed as:

() =20 sz ) 120 )
3

where the coefficienta and b are empirically calibrated
against local AGNs with RM masses or internally among dif-
ferent lines. HB, Mgi1, Crv, and their corresponding contin-
uum luminosities are all frequently adopted in such virgl c
ibrations. Although it is straightforward to calibrate amse
these virial estimators, one must bear in mind the largemrnce
tainties & 0.4 dex) associated with these estimates and the
systematics involved in the calibration and usage, whidh wi
potentially lead to significant biases of these BH mass esti-
mates (e.g., Collin et al. 2006; Shen et al. 2008b; Marconi
et al. 2008; Denney et al. 2009; Kelly et al. 2009; Shen &
Kelly 2010).

The virial BH mass calibrations used in this paper are from
McLure & Dunlop (2004, H8 and Mgr), Vestergaard & Pe-
terson (2006, 4 and Gv), and Vestergaard & Osmer (2009,
Mgm). These calibrations have parameters:

(a,b)=(0.6720.61),  MDO04; H3 (4)
(a,b)=(0.5050.62),  MDO04; Mg (5)
(a,b)=(0.910,0.50),  VPOB; H3 (6)
(a,b)=(0.660,0.53),  VPO06; Qv ©)
(a,b)=(0.860,0.50),  VOO09; Mgt (8)

In using these relations we choose the proper FWHM defini-
tion adopted in these calibrations. In order to utilize oenwn
Mg FWHM measurements (e.g., multiple-Gaussian fits with
narrow line subtraction, see §3.3), we adopt the same slope
in the BLR radiusluminosity relation in McLure & Dunlop
(2004),b = 0.62, and recalibrate the coefficieatsuch that

the Mgr-based estimates are consistent with the-bhsed
(VPO06) estimates on average. This newiMzglibration is

(a,b)=(0.7400.62),  S10; Mgt . 9)

We do not utilize other independent calibrations in thedite
ature (e.g., Greene & Ho 2005b; McGill et al. 2008; Wang
et al. 2009b), but these alternative estimates can be Wirect
computed using our reported measurements.

There are systematic differences among different versions
of virial calibrations. For instance, the calibrationsifs and
Mg in McLure & Dunlop (2004) used the old RM masses
and virial coefficient, while those in Vestergaard & Peterso
(2006) and Vestergaard & Osmer (2009) used the updated
RM masses and virial coefficient (Onken et al. 2004). More-
over, different versions of virial calibration for the satire
have different dependence on luminosity, and they usually
use different FWHM definitions (even though occasionally
different approaches to measure the FWHM yield the same

It has become common practice to estimate quasar/AGNvalue during the multi-parameter fits). It is important to ex
BH masses based on single-epoch spectra (hereafter viriaPlore these systematics with RM AGN samples and statistical
mass in short). This approach assumes that the broad line requasar samples to determine which is the best approach to es-

gion (BLR) is virialized, the continuum luminosftyis used
as a proxy for the BLR radius, and the broad line width
(FWHM or line dispersion) is used as a proxy for the virial

15 \We note that in a few extremely radio-loud quasars, the oonth lu-
minosity is significantly boosted by the optical emissiaonfrthe jet, which
will then lead to overestimation of the BLR size and the Vil mass (e.qg.,
Wu et al. 2004). The fraction of such objects in our sampleeigertheless
tiny and hence we neglect this detail. But we caution the eisdgataloged
virial BH masses for such individual objects.

timate quasar BH masses with the virial technique, and this
is work in progress (e.g., Onken & Kollmeier 2008; Denney
et al. 2009; Wang et al. 2009b; Rafiee & Hall 2010). Here
we simply settle on a fiducial virial mass estimate: we use
HB (VPO06) estimates for < 0.7, Mg (S10) estimates for

0.7 <z< 19 and Gv (VP06) estimates foz > 1.9. Fig.

16 shows the comparison between these virial estimates be-
tween two lines for the subset of quasars for which both line
estimates are available and the median line>S8\ There is
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FiG. 15.— Velocity shifts between different pairs of lines. Bigs values indicate blueshifts.

negligible mean offset<{ 0.01 dex) between these virial esti- Funding for the SDSS and SDSS-II has been provided by
mates, which motivated our choice of these three calibmatio  the Alfred P. Sloan Foundation, the Participating Insititos,
However, as noted in Shen et al. (2008b), there is a strongthe National Science Foundation, the U.S. Department of En-
trend of decreasing the ratio of mgg'g“ /MSY) with increas- ergy, the National Aeronautics and Space Administratioa, t

ing Crv-Mgr blueshifts, indicating a possible non-virialized Japanese Monbukagakusho, the Max Planck Society, and the
componentin @. Higher Education Funding Council for England. The SDSS

Web Site is http://lwww.sdss.org/.
5. SUMMARY The SDSS is managed by the Astrophysical Research Con-

We have constructed a value-added DR7 quasar catalogortium for the Participating Institutions. The Partidipg
with various properties. This catalog can be used to study co nStitutions are the American Museum of Natural History; As
relations among properties of optically selected quasard, ~ trophysical Institute Potsdam, University of Basel, Unive
the active black hole mass function in quasars (Shen enal., i Sity of Cambridge, Case Western Reserve University, Uni-
preparation). We performed various tests and found that ourversity of Chicago, Drexel University, Fermilab, the Iste
automatic fitting procedure to emission lines performed rea for Advanced Study, the Japan Participation Group, Johns
sonably well. Of course, for some particular purposes, moreHopkins University, the Joint Institute for Nuclear Astro-
sophisticated measurements might be needed if the S/N alPhysics, the Kavli Institute for Particle Astrophysics abuk-
lows. Moreover, as we have mentioned earlier, one must takeN0logy, the Korean Scientist Group, the Chinese Academy
into account the possible effects of selection and S/N, dis we Of Sciences (LAMOST), Los Alamos National Laboratory,
as systematics involved in converting the measured qisstit the Max-Planck-Institute for Astronomy (MPIA), the Max-
to derived quantities, upon usage of these measurements tlanck-Institute for Astrophysics (MPA), New Mexico State
study quasar properties. University, Ohio State University, University of Pittslgim,

Finally, we make this catalog publicly available onfifie University of Portsmouth, Princeton University, the L_Jdlte
where we also provide supplemental materials (such as deredStates Naval Observatory, and the University of Washington
dened spectra, quality assessment fitting plots, etc) andsfu Facilities: Sloan
updates of this compilation.

16 hitp://www.cfa.harvard.edus/yshen/BH_mass/dr7.htm
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TABLE 1 FITS CATALOG FORMAT

Column  Format Description

1...... STRING SDSS DRY7 designation hhmmssdsisnmss.s (J2000.0)

2. DOUBLE Right ascension in decimal degrees (J2000.0

3...... DOUBLE Declination in decimal degrees (J2000.0)

4...... DOUBLE Redshift

5...... LONG Spectroscopic plate number

6...... LONG Spectroscopic fiber number

7. LONG MJD of spectroscopic observation

8...... LONG Target selection flag (TARGET version)

9...... LONG Number of spectroscopic observations

10..... LONG Uniform selection flag

11..... DOUBLE Mi(z=2) [h=0.7,90 = 0.3, Q24 = 0.7, K-corrected ta = 2, following Richards et al. (2006b)]
12..... DOUBLE Bolometric luminosity [lodGor/ergs?)]

13..... DOUBLE Uncertainty in lod-po

14..... LONG BAL flag (0=nonBALQSO;1=/ BALQSO; 2=Mdi1 BALQSO; 3=both 1 and 2)
15..... LONG FIRST radio flag (-1=not in FIRST footprint; ST undetected; 1=core-dominant; 2=lobe-dominant)
16..... DOUBLE Observed radio flux density at rest-frame 6fgrgem [mJy]

17..... DOUBLE Observed optical flux density at rest-frar68@A [log(f, 2500/€rgstem™2Hz )]
18..... DOUBLE Radio loudneR= f, gcm/ T, 2500

19..... DOUBLE Monochromatic luminosity at 5100A [Idgo/ergs™)]

20..... DOUBLE Uncertainty in lod-s5100

21..... DOUBLE Monochromatic luminosity at 3000A [ldg6oo/ergs™)]

22..... DOUBLE Uncertainty in lod-3000

23..... DOUBLE Monochromatic luminosity at 13504 [ldgese/ergs™)]

24..... DOUBLE Uncertainty in lod-13s0

25..... DOUBLE Line luminosity of broad & [log(L/ergs?)]

26..... DOUBLE Uncertainty in lod-Hq broad

27..... DOUBLE FWHM of broad i (kms™)

28..... DOUBLE Uncertainty in the broadddWHM

29..... DOUBLE Restframe equivalent width of broad k&)

30..... DOUBLE Uncertainty in EW,, proad

31..... DOUBLE Line luminosity of narrow H [log(L/ergs?)]

32..... DOUBLE Uncertainty in 10d-Hq narrow

33..... DOUBLE FWHM of narrow i (kms™)

34..... DOUBLE Uncertainty in the narrowddFWHM

35..... DOUBLE Restframe equivalent width of narrow i)

36..... DOUBLE Uncertainty in EW, o, narrow

37..... DOUBLE Line luminosity of [NT] A6584 [log(/ergs™)]

38..... DOUBLE Uncertainty in lod-niijess4

39..... DOUBLE Restframe equivalent width of [N A6584 (A)
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TABLE 1 — Continued

Column  Format Description

40..... DOUBLE Uncertainty in EVWijessa

41..... DOUBLE Line luminosity of [$1] A6717 [log(L/ergs™)]
42..... DOUBLE Uncertainty in lod_(sije717

43..... DOUBLE Restframe equivalent width of [§ \6717 (A)

44 . . ... DOUBLE Uncertainty in EVysije717

45..... DOUBLE Line luminosity of [$1] A6731 [log(/ergs™t)]
46..... DOUBLE Uncertainty in lod-(sije731

a7 ..... DOUBLE Restframe equivalent width of [§ A6731 (A)
48..... DOUBLE Uncertainty in EVysije731

49 ... .. DOUBLE Restframe equivalent width of Fe within 668B00A (A)
50..... DOUBLE Uncertainty in EWepa

51..... DOUBLE Power-law slope for the continuum fit foaH
52..... DOUBLE Uncertainty inayq

53..... LONG Number of good pixels for the restframe 64085 region
54..... DOUBLE Median S/N per pixel for the restframe 640®B5A region
55..... DOUBLE Reduceg? for the Hu line fit; -1 if not fitted
56..... DOUBLE Line luminosity of broad Bi[log(L/ergs?)]
57..... DOUBLE Uncertainty in lod_y3 broad

58..... DOUBLE FWHM of broad K (kms™)

59..... DOUBLE Uncertainty in the broaddHWHM

60..... DOUBLE Restframe equivalent width of broag KA)
61..... DOUBLE Uncertainty in EWs broad

62..... DOUBLE Line luminosity of narrow H [log(L/ergs™)]
63..... DOUBLE Uncertainty in lod-ns narrow

64..... DOUBLE FWHM of narrow i (kms™1)

65..... DOUBLE Uncertainty in the narrowdHFWHM

66..... DOUBLE Restframe equivalent width of narrovs iR)
67..... DOUBLE Uncertainty in EWig narrow

68..... DOUBLE FWHM of broad A using a single Gaussian fit (ki3
69..... DOUBLE Line luminosity of [Q11] A\4959 [log(/ergs?)]
70..... DOUBLE Uncertainty in |Og.[o|||]4959

71..... DOUBLE Restframe equivalent width of [@] 4959 (&)
72..... DOUBLE Uncertainty in EVYOIII]4959

73..... DOUBLE Line luminosity of [Q11] A5007 [log(/ergs?)]
74..... DOUBLE Uncertainty in |Og_[o|||]5007

75..... DOUBLE Restframe equivalent width of {@] A5007 (A)
76..... DOUBLE Uncertainty in EWouijjs007

77..... DOUBLE Restframe equivalent width of Fe within 44885A (&)
78..... DOUBLE Uncertainty in EWepHg

79..... DOUBLE Power-law slope for the continuum fit fosH
80..... DOUBLE Uncertainty inaqg

8l..... LONG Number of good pixels for the restframe 47568@® region
22..... DOUBLE Median S/N per pixel for the restframe 47%%@A region
33..... DOUBLE Reduceg? for the H3 line fit; -1 if not fitted
84..... DOUBLE Line luminosity of the whole Mg [log(L /ergs?)]
85..... DOUBLE Uncertainty in lod-mgi whole

86..... DOUBLE FWHM of the whole Mg (kms™1)

87..... DOUBLE Uncertainty in the whole MgFWHM

88..... DOUBLE Restframe equivalent width of the wholeIVI(A)
89..... DOUBLE Uncertainty in EWigii whole

2..... DOUBLE Line luminosity of broad Mg [log(L/ergs™)]
91..... DOUBLE Uncertainty in lod-mgii broad

92..... DOUBLE FWHM of broad Mty (kms™1)

93..... DOUBLE Uncertainty in the broad NMigFWHM

9..... DOUBLE Restframe equivalent width of broad W¢A)
95..... DOUBLE Uncertainty in EWgii broad

%..... DOUBLE FWHM of broad Mg using a single Gaussian fit (ki3
97..... DOUBLE Restframe equivalent width of Fe within 228@00A (&)
98..... DOUBLE Uncertainty in EWemgu

99..... DOUBLE Power-law slope for the continuum fit for Mg
100.... DOUBLE Uncertainty inavgi

101.... LONG Number of good pixels for the restframe 27008 region
102.... DOUBLE Median S/N per pixel for the restframe 27@BQA region
103.... DOUBLE Reduceg? for the MdlI line fit; -1 if not fitted
104.... DOUBLE Line luminosity of the wholel® [log(L/ergs™)]
105.... DOUBLE Uncertainty in lod_c)v

106.... DOUBLE FWHM of the whole O/ (kms™)

107.... DOUBLE Uncertainty in the X FWHM

108.... DOUBLE Restframe equivalent width of the whole/GA)
109.... DOUBLE Uncertainty in EWy

110.... DOUBLE Power-law slope for the continuum fit fonC
111. DOUBLE Uncertainty inacyy
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Column  Format Description

112.... LONG Number of good pixels for the restframe 15006 region
113.... DOUBLE Median S/N per pixel for the restframe 15@BAA region
114.... DOUBLE Reduceg? for the Q' fit; -1 if not fitted
115.... DOUBLE Velocity shift of broad H (kms™)

116.... DOUBLE Uncertainty inViq proad

117.... DOUBLE Velocity shift of narrow b (kms™)

118.... DOUBLE Uncertainty inVia, narrow

119.... DOUBLE Velocity shift of broad B (kms™1)

120.... DOUBLE Uncertainty inVig proad

121.... DOUBLE Velocity shift of narrow A (kms™1)

122.... DOUBLE Uncertainty inVig narrow

123.... DOUBLE Velocity shift of broad Mg (kms™)

124.... DOUBLE Uncertainty inVigil broad

125.... DOUBLE Velocity shift of €V (kms™)

126.... DOUBLE Uncertainty inVey

127.... DOUBLE Virial BH mass based ond{MDO04, log(MgH vir /Me)]
128.... DOUBLE Measurement uncertainty in Mgy vir (H3, MD04)
129.... DOUBLE Virial BH mass based ondHVP06, logMgH vir /Mo)]
130.... DOUBLE Measurement uncertainty in Mgy vir (H3, VP06)
131.... DOUBLE Virial BH mass based on MIgMDO4, log(MgH,vir /Mo)]
132.... DOUBLE Measurement uncertainty in Mgy vir (MgI1, MD04)
133.... DOUBLE Virial BH mass based on MgVO09, logMgH vir /M)]
134.... DOUBLE Measurement uncertainty in Mgy vir (MgII, VO09)
135.... DOUBLE Virial BH mass based on MJS10, logMgH.vir /Mo)]
136.... DOUBLE Measurement uncertainty in Mgy vir (MgII, S10)
137.... DOUBLE Virial BH mass based o€ [VP06, logMgH vir /Mo)]
138.... DOUBLE Measurement uncertainty in Mgy vir (CIV, VP06)
139.... DOUBLE The adopted fiducial virial BH mass [I6MKH vir /Mo)]
140.... DOUBLE Uncertainty in the fiducial virial BH mass (aseirement uncertainty only)
141.... DOUBLE Eddington ratio based on the fiducial viridd Biass [loglpol/Ledd)]
142. ... LONG Special interest flag

NoTE. — (1) Objects are in the same order as in the DR7 quasar gatatthneider et al. 2010); (R—corrections are the
same as in Richards et al. (2006b); (3) Bolometric luminesitomputed using bolometric corrections in Richards.€Pl06a)
using one of the 51004, 3000A, or 1350A monochromatic lursities depending on redshift; (4) Uncertainties are measant
errors only.



