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Several new techniques (summarized in the Table aside) have been e = -~
proposed in recent years to use quasars as redshift independent distance m‘]sa;(_ﬁ'u Hokayens .0 )R : ————
in indicators, with the goal of deriving Q,, and Q,. Highly accreting ( e R

quasars (xA for extreme accretors or extreme Population A) may literally 1020000 rwans L « FWHM(HB)* T
be considered as “Eddington standard candles:” their Eddington ratio is et ———

expected to converge toward values of order unity, with small scatter. gonoral quasar  Xerayvariabilty velocty | L . MM L Lafarcaets
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Using optical/UV spectral line widths as virial broadening estimators we

are then able to derive black hole mass and a “virial luminosity” avoiding FTIPIT P — ‘ Woson et a1 2011
the use of scaling laws. XA quasars are recognized from diagnostic et time delay ¢ TWF - du 002 M 218
ratios in their rest-frame UV and optical spectra. The Hubble diagram

with SDSS and dedicated Gran Telescopio Canarias (GTC) data is omesiuesw | nontewrhicn | Be(A)e (B R
presented below. Mock samples show that the method can in principle populstons  betweon soft X and WV 7+ ylog(Fiv) + 263 = Ding(D "
provide significant constraints, especially on Q,, if applied to z~2 quasars.



The opteal, UV, ard X properties of gquasars can be oegarszed

o on the basis of a tew physical paramaters, the mast rlevant of
o opiaa tham being Ecdinglon rato, and 10 a second axtent, orentation

¥s (Marzani ot & 2001). The Eddingion raso systemancally
ot changes along a sequerce cefned by Fell prominance (R, =

. wen NFallA4S7OMI(HI)] and FWHM of beoad M (the optical plane of
Nl Lednghan o e "eigonvecice 17, figure on the left). The thick dot-dashed ire

L
By . separates extreme Pop. A sources by the criterion A, = 1.0
!.‘%‘L\i' . feum oot spectral ypes. The large flled croe idertfes the
.'A?*;v_«,‘_ peototypcal xA source | 2w 1. The optical criteron s ‘ourd
R L equivalent o ar UVebased critesion: (a) ICANIATSSONISING

AMBG2)=0 5, (b) USING A180201(CINIA1906)>1 which can be
appled 10 high 2 quasars Irom optical COSAVAIONS.

We are presently carrying out an analysisof T, GRS T LT
survey data and of data colected fom |, . .. | 5 |
dedicated observatons st GTC 1o obtan
high-S/N specya of XA sources. Al low 2, -
B0 spectra covering the HPf range have
been selocted from the SDES, S0 sources
at redshit 2 < 7< 4 ware cbsarved with the e

OSIRIS camera at e GTC and cover the o *,

A1200 A tlend. Examples of spectra and Lo
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It cornocts accretion 1 the Iine width
.m‘”-d.h“_ﬂg
AIIABE0 and SillIJA1082) through multiplcatve
terms that can be assumed 0 have a smal
cispersion around an average value L for al xA
S0LrCOS, A8 A st ADproXMEtion (n the olowing. we
assuma 09 L, = 4479 for he computation of the
distarce moduus ). The ecuation was derdvec
assumirg vrial motion, broad line region sze
scaling as = L'?, as well as a well-cefined LM ratio.
It & he equivalent of the crignal Faber & Jackson
(1876) refasion linking the luminosity and velocty
cispersion of galaes.
Constralnts on Oy
from meoeok sampiss
'l
" 17
?)-.. //
aa r //'\.
Y/
{ o0
o f s
p/
ok
10 .J‘L A P | A
%0 os 0 s 20
o ]
Comparison between the constrants set by the
supernova photometric survey described by
Campbell et al. (20t3) (red lines) and an
Fypothetical mock sampie of 400 quasars uniformly
dstrbuted nthe range 0.t <2<3, withms =03
thal assumes concordance cosmology (shadec
comtours). Confidence mervalls are at 1 and 2 o for
supermovae ard 1, 2, 3 ¢ for the quasar mock
sample. The flat geometry loci Q0«1 are also
shown. Note e potential ability of the quasar
sample to better constrain Q. Only statisticsl
emors are nolucded n both cases. A realistic
application of the method requires a thorcugh
understanding of the sources of systematic
errors described in MS14, partly achigvable
through synoptic spectroscopic observations
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