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The (tight) X-ray/UV non-linear relation
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Cosmology with quasars
The distance modulus
Lusso & Risaliti (.2(.)1.6; ApdJ, 81|9—j 54)
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Cosmology with quasars
The Quasars Hubble Diagram

Risaliti & Lusso (2015, Apd, 815-33)
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Cosmology with quasars
The Quasars Hubble Diagram

Risaliti & Lusso (2015, Apd, 815-33)
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Cosmology with quasars
The Quasars Hubble Diagram

Risaliti & Lusso (2015, Apd, 815-33)
Test cosmological models in a poorly
explored redshift range
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Cosmology with quasars
The new! Quasars Hubble Diagram
~1600 guasars: SDSS+3XI\/II\/I+XI\/II\/I LP+arch|ve/ iterature
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The XMM-Newton program on z~3 quasars

~1Ms AO-16 (co-I, PI: Risaliti): 30 non-jetted SDSS quasars
@z=3-3.3 observed for 25-35 ks
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Cosmology with quasars

The new! Quasars Hubble Di
~1600 quasars: SDSS+3XMM+XMM

0.6 -

0.4 -

0.2 -

0.0 ) I M U e N B
71 T T T T T T T T 1 |

°
°
28_ A l — =
°
° | B

23 1 I 1 I 1 I 1 I 1 I 1 I 1 I I

Elisabeta Lusso Junior Research Fellow

agram:. sample

P+archive/literature

E(B-V)<0.1
(N=5,377) r>1.7

(N=4,026) TOTAL
N=7,075
(NcLean=
1,598)

Fexp<Fmint20
(N=3,409)

AGN13, Oct 9-12, 2018



Cosmology with quasars
The new! Quasars Hubble Diagram: Lx-Luv
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Cosmology with quasars
The new! Quasars Hubble Diagram:
redshift dependence
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Dispersion In the Hubble diagram
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Cosmology with quasars
The new! Quasars Hubble Diagram
~1600 quasars: SDSS+3XMM+XMM LP+arch|ve/ iterature
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deviation from the ACDM model emerges at higher redshift,
with a statistical signiticance of ~4¢0!
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Cosmology with quasars
The new! Quasars Hubble Diagram

Risaliti & Lusso submitted Cosmographic approach
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SNeLGS0 Flat ACDM
05 I Flat wCDM (free w)

Intersections magenta lines and black curve are the points with w=1 (left) and w=-1
(right), values of w decrease from left to right

data suggest: dark energy density increasing with time.
Within the wCDM model: Om>0.3 and w<-1.3
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Cosmology with quasars
The new! Quasars Hubble Diagram

Wo-Ws plane where w(z)=wo+wgzz/(1+2), w=-1 no evolution
data suggest: dark energy density increasing with time.
Within the wCDM model: Om>0.3 and w<-1.3
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Cosmology with quasars
The new! Quasars Hubble Diagram

Wo-Ws plane where w(z)=wo+wgzz/(1+2), w=-1 no evolution
data suggest: dark energy density increasing with time.
Within the wCDM model: Om>0.3 and w<-1.3
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Do we need an extension to the

[

ACDV

Yes, we do!
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To summarise

New branch of Observational Cosmology using
Quasars are standard candles
Measure the Dark Matter & Energy content in the Cosmos
Deviation from the ACDM model at high redshift, with a statistical
significance of ~40
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