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X-rays obsevations
predicted SZ effect
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X-ray and SZ probing the same component

Relation between X and SZ properties
expected
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Predicting the SZ signal
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Scaling law and universal profile down to group regime
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X-ray versus SZ selection
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L, high scatter mass proxy

SZ surveys expected to provide close to unbiaised mass selected samples
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The Planck ESZ saumple

The Planck Collaboration, 2011, arXiv:1101.2024
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Planck's uniqueness for SZ detection

* 9 frequency bands
from 30 to 857 GHz

160 Frequency (GHz)

Plancl's frequency coverage on A2319 Therm ai

* All sky survey

Unique catalogue ; only all sky
cluster catalogue since RASS

(c) M. Douspis & N. Aghanim
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Detection of clusters

ESZ based on Matched Multi-Filter algorithm

* known spectral shape

— non-relativistic SZ
» known cluster spatial distribution

>
— GNFW pressure profile g
[Arnaud et al. 2010] =
b
£
» free parameters: position, size, Y E
=
Thorough validation process

. Internal check
« X-check/ID with ancillary data
« XMM DDT validation
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[Melin et al. 2006]
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The ESZ catalog

189 SZ sources with S/N > 6

* First SZ measure for ~80% of the known clusters ;
» 20 new clusters; 10 XMM + 1 AMI confirmed; 8 unconfirmed :
(now 6 confirmed with SPT & AMI)
-~ Position & S/N for all clusters and candidates
-~ Y from blind detection = R L
- Improved reextracted Y for clusters with known X-ray size i‘

ooooo
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Higher mean z and M than RASS

detect rarest and most massive clusters over the whole sky
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Planck view of
the hot bawyons
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X-ray prediction versus SZ data

THE ASTROPHYSICAL JOURNAL, 648:176—199, 2006 September 1
© 2006. The American Astronomical Society. All rights reserved. Printed in U.S.A.

THE SUNYAEV-ZEL’DOVICH EFFECT IN A SAMPLE OF 31 CLUSTERS: A COMPARISON
BETWEEN THE X-RAY PREDICTED AND WMAP OBSERVED COSMIC MICROWAVE
BACKGROUND TEMPERATURE DECREMENT

RicHARD Lieu,! JoNATHAN P. D. Mrrtaz,! AND SHUANG-NAN Zuang >34
Received 2005 October 6; accepted 2006 April 30

ABSTRACT

The WMAP Q-, V-, and W-band radial profiles of temperature deviation of the cosmic microwave background
(CMB) were constructed for a sample of 31 randomly selected nearby clusters of galaxies in directions of Galactic
latitude |b| > 30°. The profiles were compared in detail with the expected CMB Sunyaev-Zel’dovich effect (SZE)
caused by these clusters, with the hot gas properties of each cluster inferred observationally by applying gas tem-
peratures as measured by 4ASCA to isothermal 3-models of the ROSAT X-ray surface brightness profiles, with the
WMAP point-spread function fully taken into consideration. After co-adding the 31 cluster fields to significantly
reduce the systematic and random uncertainties, it appears that WMAP detected the SZE in all three bands. Quantita-
tively, however, the observed SZE only accounts for about 1/4 of the expected decrement. The discrepancy represents
too much unexplained extra flux: in the W band, the detected SZE corresponds on average to 5.6 times less X-ray gas
mass within a 10’ radius than the mass value given by the ROSAT (3-model. We critically examined how the X-ray
prediction of the SZE may depend on our uncertainties in the density and temperature of the hot intracluster plasma,
and emission by cluster radio sources. Although our comparison between the detected and expected SZE levels is sub-
ject to a margin of error, the fact remains that the average observed SZE depth and profile are consistent with those of
the primary CMB anisotropy, i.e., the overall WMAP temperature decrement among the 31 rich clusters is too shallow
to necessitate an interpretation in terms of an additional effect like the SZE. A unique aspect of this SZE investiga-
tion is that because all the data being analyzed are in the public domain, our work is readily open to scrutiny by others.
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E(z)77 Lgg (0.1-2.4 keV) [10* erg/s]
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Three complementary Planck studies
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Y, - Ly relation
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Optical versus X-ray selected samples
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See also Rozo et al, 09

Some X-ray/SZ/lensing data
Unconsistency to be solved

See J.Bartlett talk for more
about MaxBCG/Planck
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What new clusters Planck is
detecting?
Preview frowv
XMM validation follow-up
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AXCJ2149.1-3041

)

RXCJ2014.8-2430

RXCJ0821.840112

RXC2157.40747

Pre-view

RAXCJ0958.3-1103 RXCJ1311.4-0120 RXCJ0345.7-4112
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»
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RXCJ1616.6-0066

from XMM validation follow up

RAXCJ1141.4-1216
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RXCJ2319.6-7313.
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AXCJ0847 6-3162

REXCESS gallery
Béhringer et al, 2010

Pratt et al, 2009
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More disturbed morphology

PLCK G285.0-23.7 SNR=11.5 §PLCK G287.0+32.9 SNR=10.6 § PLCK G171.9-40.7 SNR=10.6

PLCK G250.0+24.1 SNR=5.2

Monsters, Inc.

PLCK G271.2-31.0 SNR=8.5

PLCK G277.8-51.7 SNR=7.4 | PLCK G286.6-31.3 SNR=6.9

PLCK G18.7+23.6 SNR=6.0

PLCK G286.3-38.4 SNR= 5.1

XMM confirmed Planck candidates (ESZ+)
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A non-negligible population
of massive dynamically
perturbed systems, under-
represented in X-ray
surveys @ z>0.3 ?

Monique ARNAUD



PLCK G214.6+36.9 XMM-NEWTON = p| cK G214.6+36.9

2,,=0.45/0.46+0.02/0.45; z, =0.45 (A) AT ~3.6 keV 0509=2.2

Physics : boosted by merger shocks? Contribution of filaments ?

Cosmology: how many ? must we take SC in the ‘selection’ function?
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Planck ESZ : a unique All Sky SZ sample of 189 clusters

= most complete set of the rarest and most massive clusters in the z < 0.5

Universe
= First SZ measure for ~80% of the known clusters in the ESZ.

Unveiling a population of dynamically perturbed clusters @

z>0.3, possibly under-represented in X-ray surveys
from XMM validation follow-up of Planck SZ sources

Improved robustness of our overall view of ICM properties.

from complementary high precision X-ray/SZ studies
= Close long standing issue of the « missing hot baryons » from excellent

agreement between observed Yg, and X-ray-based predictions
= High precision calibration of the Y5, — Yy and Yg, — Ly
=> first measurement of intrinsic scatter and evolution
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