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Quasars lack
stars’ spherical

symime tr V.

Type 1 AGN
are mainly
unobscured
accretors,
probably seen
at a viewing
angle 1n
between 0°/a
few degrees
and 45°-6(°
from the

ceretion disk
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radio-loud {RL) AGN

radio-quiet (RQ) AGN
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Intensity

UVOD - RAZLICITOSTI KVAZARA
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UVOD - USREDNJENI SPEKTRI KVAZARATIPA 1
Quasars’ optical
and UV spectrum
from the Sloan DSS:
broad and narrow lines

[OII1]AA4959,5007,
Hell,Nelll
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“Main

Efforts to organize Type 1 AGNSs into the
“main sequence” of quasars, that allows to
set observational constraints on dynamics
and physical conditions within BLR.

S0 MG — R

I(FellA4570) E W(FellA4570)

AR =

I(H3) W(H3)

Marziani +, MNRAS 2010, 409, 1033
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ain Sequence of Quasars”

Stars: Hertzsprung-Russell diagram Quasars: optical plane of 4DE1

Eddington

There were many efforts to organize Type 1
AGNs into the “main sequence” of quasars, \
that allows to set observational constraints on

dynamics and physical conditions within BLR.

My
"//;
FWHM(HB)

v
A

Q50 OSE - 363

16000

—" T T T [ T T T T I T T [ T L T T |

B1++

T 1T 177

Ac110
L

- i
= 5 5 : ]
ﬁ _;....................................................;..........................:......................... __
ol —F Bl*  ©4DE1 Optical Plane 1
VAN AV B1 = b | é |
e H S ' 3C240.1 i
/ @ F - 1
+ -/ SN l‘\.M_____iE_ w [ B1 Fairalia B2 ' i
% n s b | ]
E F oo I ’ o % [4 ! Pop. B i
::'- 5 3 xﬂﬁu\“: kd'“ Promide fk__::_ E § __. R B _._._._._._.;___
e n + [ : i
5[ A N A3 | I{FelIA4570) W (FelIA570) [ o33 I  Pop.A
= L2 ./ J‘numa.,-%l_% ] Hipar = — (HB) == I-I-"'_fH"':-HI i L 2t i
| Hp) oAl A2 a3® a4 ]
!I | ' = - PR S A T SR SR N R | IR T =

s A I'HIJI NLSy1 0 0.5 1 1.5 2

i | i 1 A | | | | | | | | | 1
” P I Marziani +, MNRAS 2010, 409, 1033

Wavelength [A]



Fell emission is self-

waak [OII]

similar but intensity with
respect to HB changes

t 1] } '
lsaes  from object to object

% , 20,000 SDSS quasars e
e Fell emission from UV

Broad line width

Accretion efficiency

to the IR can dominate
the thermal balance of
the low-ionization BLR

Marinell:

FWHM(HE): related to th
velocity field in the low-
jlonization BLR

Fell Strength

Shen & Ho, 2014
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20,000 SDSS quasars

GLAVNI NIZ KVAZARA TIPA 1

The CIVA1549 and HP line profiles: low-ionization symmetric and unshifted

Broad line

Accretlon efficiency
Fell Strength

Shen & Ho, 2014

8=15, fr=89%
0=30, fr=46%

L/Lgqg=0.01

and high ionization blueshifted components coexisting even at the
highest luminosities

=» A virialized, flattened subsystem emitting HP and low-
ionization line + a subsystem due to winds or outflows

low-ionization

Mau=10M. 1
Man=108 Mo |

IR T

work'in progress m
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virial Man= FWHM - Man™ (L/Lead) 14(8)12; 1(8)=1/[4(k2+sin20)] I L>10%" erg s™*: extremely high

amplitude blueshifts in CIV 1549
profiles of Hamburg-ESO Pop. A
guasars: Sulentic et al. 2017

Elvis, 2000



4DE1 PROSTOR PARAMETARA (SULENTIC, MARZIANI, DULTZIN,2000)
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PHYSICAL TRENDS
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Fundamental plane of accreting massive
black holes for reverberation-mapped
AGN=>R_ >1=>L/L_ >1

The MBH proxy o, decreases with R__
in narrow luminosity bins =>
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ULACIJA A - SELEKCIJA I FIZICKI USLOVI

Extreme Population A (xA) quasars satisfy
Rreil = 1; ~ 10% of quasars in low-z, optically
selected samples

Megrete et al. 2018; Martinez-Aldama et al. 2018 (z=2)

xA quasars show distinctive features: unreddened,
often “weak-lined quasars (W(CIVA1549)<10A)"
Prominent AlIIIA1860, very weak CIIJA1909 allow for
easy UV selection criteria.

Selection criteria
from line intensity
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A POPULACIJA A - SELEKCIJA | FIZICKI USLOVI

XA sources enriched by a circumnuclear Starburst; the “first” unobscured stage
emerging from an obscured evolution?

xA quasars can be powerful
radio sources, but radio power
is “thermal” in origin implying
SFR up to =103 M.

.| area of RQ quasars

>

\\

®A quasars t -
.:.!;-:_l -

g
VIR, .
4

*area of SF galaxie

Extreme values for density
(high, n > 1012-1013 ¢m-3),
ionization (low, U~10-3-10-2.5),
metallicity
(£>20 Z:) or peculiar metallicity
with anomalies in Al; radiation
forces removed low-density gas?
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Me fgi ng E";tarhu rst
Enrichment
via SN 11/Ibc
Enriched } '
Fuel - ,

Feedback: Highly accreting
quasars, L/Lgaa ~ 1,
with pc:r'-.w'ﬂl‘{:ul winds,v&ry

metal rich

Ngrete et al. 2012; Martinez-Aldama et al. 2018; Ganci et al 2019
Sniegowska et al. 2019 in preparation; D'Onofrio & Marziani 2018, and references therein
mare in the poster by del Olmo et al.



ACIJA A - EDINGTONOVE STANDARDNE SVECE?

Extremely radiating quasars (xAs) ) ~2[1+1n (s /50)]
are the quasars with the highest [ | "
radiative output per unit black-hole
mass, close to their Eddington limit.
Accretion disk theory: low radiative
efficiency at high accretion rate;
L/Leqds saturates toward a limiting
value

Marziani & Sulentic 2014 (MS514); Mineshige 2000; Abramowicz et al. 1988; Sadowski 2014

XA quasars radiate close to Eddington limit n~1 T

Lg -onstnMp
with small dispersion NLEdd = CONSLNMBH 3
r(dv)
2. Virial motions of the low-ion. BLR, L - n Mau = n raLg (dv)? Mpy = —j F”:'ﬁ-‘f :

3. xA quasars show spectral invariance,
implying that the BLR radius rigorously scales
as reLr = [L /{nn U)]"2 (U and ny constant)

=» Virial Luminosity: L - FWHM4(H()

> il dpisegio: Ganinh) sttt A Hubble Diagram for quasars:

e 3
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“\u.'n ratge fregueney of fonizing phato

Significant constraints on Qu (0.30+0.06), better
than supernovae, because of the z~2 coverage

consistent with concordance ACDM
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Fig. 1. Optical plane of the 4DE1 parameter space, FWHM(HS) vs.
Rpen. for the present sample. Black dots indicate sources chosen for the
“Cosmo” sample, i.e., with Rg.;= 1.2, Grey dots the remaining Pop. A
sources. Pop.B sources are indicated in red. A blue contour identifies
sources with weak host-galaxy contaminations in their spectrum (HG).
Vertical line separates the objects with Rg.; > 1. This criteria is used to
identify the extreme accretors. The filled horizontal line separates popu-
lations A and B, according Sulentic et al. (2000). Dotted lines indicates
the typical error associated to Rper and the FWHM(Hg). Dashed hori-
zontal line delimits the region of NLSy1s (FWHM(HS) < 2000 km s~1).
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Fig. 3. Hubble diagram M, vs. z for the 302 sources analyzed in this
paper. Black circles: cosmo sample, grey circles: Pop. A not belonging
to cosmo sample, red circles: Population. B. The cross indicates the
average error.

Negrete, A. & Extreme Team A&A, 2018, 620,118



Fig. 20. Hubble diagram obtained from the analysis of the M514 data
(yellow: HE, navy blue: AlmA1860 and Sim]A1892) supplemented by
new HE measurements from the 51385 obtained in this work (green) and
from GTC observations of Martinez-Aldama et al. (2018) {magenta).
The lower panel shows the distance modulus residuals with respect to
concordance cosmology. The filled lines represents a lsg fit to the resid-
uals as a function of ;.

Negrete, A. & Extreme Team A&A, 2018, 620,118
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Marziani, P. & Extreme Team, 2019 IAU proceedings, Addis Ababa

TANDARDNE SVECE?



DARDNE SVECE

a0t ) ..
Risaliti+ introduced a new

— method to measure the
cosmological parameters:
they show that quasars can
be used as “standard
candles” by employing the
non-linear relation between
their intrinsic UV and X-ray
emission as an absolute
distance indicator.

1%
o
T

Distance Modulus
oy
[="

Hubble diagram of quasars obtained with our “clean” sample and supernovae 1A. The orange points
are single measurements for quasars, while the red points are quasar averages in small redshift bins.
Type 1A supernovae are also plotted with cyan points (JLA sample, Betoule et al., 2014). The inset plot
shows a zoom of the same diagram in the redshift range where supernova 1A and quasars overlap. In
this case both red and cyan points are averages in small redshift bins for quasars and supernovae 1A
respectively.

Isaliti G., Lusso E.2018, Frontiers in Astonomy



KCIJE xA OBJEKATA

SOURCES WITH STRONG HG CONTAMINATION

1.8

Example of spectra where host galaxy spectra mimr | § e &
strong Fell emission leading to mistaken Ll
identification of strong Fell emitters. "
The panel show (from top to bottom): 2 1 | M | AW
-the real spectra and the best fitting model; 2 o0 f l‘“&' Wl
-the smoothed spectra overlapped with the best fittir ¢y * 5/ . )
model, o [
-single stellar population spectra that was used in vz |
the best fitting model, and iy, BN . O pe O
-the Fell template used in the fit. it %
S
Some prominent absorption lines are "R —
marked on the plot. = T
) T
fid
g 15 | § ﬁé ; E
£ | -
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Bon, N. & Extreme Team, 2019, accepted for
publication in A&A
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Spectra were carefully analysed with UlySS code (Koleva et al. 2009).

Components of the model.

-power low continuum (AGN continuum)

-single stellar population (PEGASE.HR)

-Fell template of Marziani et al. 2009

-Gaussian representation of emission line components

Bon, N. & Extreme Team, 2019, accepted for
publication in A&A
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OF AUTOMATIC IDENTIFICATION OF
EXTREME ACCRETING SOURCES

16000

AL s e e e s e — ] . T Bon, N. & Extreme Team, 2019, accepted for
] publication in A&A
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<3 : : .

Ew Only one source is confirmed as XA in the
= full HG (host galaxy) sample (32 objects)
= . .

i after SSP analysis, and applying the

[ES

4000

selection criterion RF >1.2:

ell

an object SDSSJ105530.40+132117.7

The optical plane of the E1 MS, FWHM HBBC vs. R__ .

The red circles are sources with the D parameter larger than
1.5; for the blue squares D . 1.5. The green line identifies the
RFell =1.2 limit for XA “safe” identification according to Negrete et al. 2018.
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Radial velocity difference between HBNC (grey) and

-200

0
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200
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N emission and host galaxy absorbion spectrum

The comparison shows that both H(3 and
[OlII]AN959,5007 shifts are consistent with
HG with some scatter (54 km/s for the case of
HB and 61 km s-1 for [OlII].

The Pearson’s cross-correlation between
parameters pointed out the high cross-
correlation coefficient (r=0.62, P-
value=4.83E-05) between the shift of narrow
component of HB line and SSP cz. On the
other hand we did not find the expeted
correlation between the SSP cz and the shift
of narrow component of [Ol111]4959,5007 lines.

[OII]AN4959,5007 (black) with respect to the HG reference

frame.

Bon, N. & Extreme Team, 2019, accepted for
publication in A&A
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JUCCI

The MS offer contextualization of quasar observational and physical properties.

The differences between Population A and B (“wind-“ and “disk-dominated,” respectively) might
be associated with a change of accretion mode (from geometrically thin, optically thick to slim
disk?), as several properties appear to change at

/L, ~01-0.2.

A proper identification of XA sources requires a carefull multicomponent fit, that includes the
spectrum of the host galaxy, especially if the AGN is of low luminosity.

It is necessary to perform a simultaneous multicomponent fit in order to retrieve information
on the stellar component and on the Fell emission. Inclusion of the spurious XA sources may

dramaticaly increase the dispersion in the Hubble diagram of quasars obtained from virial
luminosity estimates.

Extreme Population A (xA) quasars at the high R_ end of the MS appear to radiate at

Fell
extreme L/L__. xA quasars show a relatively high prevalence (10%) and are easily recognizable.

s “Eddinton standard candels”
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