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Tauber et al. 2010 The planck Sdfellife

Planck collaboration 2011

@ 374 generation of satellite for CMB studies (after COBE and WMAP)
Launched by ESA 14th May 2009 from the Lagrange L2 point
@ Scanning strategy on big circles on the sky (1 rpm, 40 minutes)
Full-sky coverage in 6-7 months
@ 1.5 m hors axis Gregorian telescope
@ Stellar sensor for pointing reconstruction
@ Observations back to the sun and the earth
@ Two instruments:
LFI : radiometers ( OMT ) cooled down to 18 K
30 [4], 40 [6] et 70 [12] GHz
HFI : bolometers ( SW and PSB ) cooled down to 100 mK
100 [8], 143 [8+4], 217 [8+4], 353[8+4], 545 [4] et 857 [4] GHZz + 2 Dark
@ Complex cryogenic system:
50 (V-grooves), 18 (H sorption cooler), 4 (JT “He), 1.4 et 0.1 K (dilution *He-*He)
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e The Planck satellite

Instrument performances:
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Planck HFI Core Team 2011

Planck data analysis

Create raw database

» Interpolate satellite attitude
* Raw bolometer data
* Housekeeping

'

TOI processing
- Demodulation, low-pass filter
« Deglitching, flagging
« Gain nonlinearity correction <
« Thermal decorrelation
* 4K cooler line removal
* Deconvolve transfer functions

* Focal plane geometry

Trend
analysis
products

10-15 % unvalid daat

Mapmaking and calibration
« Photometric calibration (dipole

and FIRAS)
» Form Healpix rings
» Destriping offsets

« Beam shapes
* Noise properties
» Transfer functions

Update TOI processing

» Gather rings into maps

Instrument
model

Dipole 1-2 % (100 -353
FIRAS 7 % (545 - 857 GHZ

Frequency maps, difference
maps, Healpix rings

W

Compact source pipelines

* Galaxy and point source mask - Source detection, extraction algorithms
* Generate needlet ILC map - Monte Carlo quality assessment

» Subtract ILC from frequency maps l

CMB-removed Early Release Compact
frequency maps Source Catalog

J.F. Macias-Perez - LPSC
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it S Planck all-sky maps

First all-sky maps from 30 to 857 GHz
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Calibration:
Dipole based 1-2 % 100-353 GHz

J.F. Macias-Pérez EIRP§cbased 7 % 545-857 GHz) 5 Journées SF2A - NICE 2012

Thursday, June 21, 2012



Thermal Sunayev-Zeldovich (1SZ) effect with Planck

Inverse Compton between CMB photons and hot electrons on cluster of galaxies
x= hv/ (ksTcms)
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The all-sky early Sunyaev-Zeldovich (ESZ) cluster sample

SZ Validation Plan

Extraction methods:
- MMF1/3
- Powell snakes

- SSO objects
- cold cores, radio and IR sources
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- MILCA

- NILC

- GMCA

X-ray data

- XMM

- ROSAT

- RECESS MCXC catalogue

- MaxBCG

ESZ Sample

- AMI
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The all-sky early Sunyaev-Zeldovich (ESZ) cluster sample

> 169 (already known) + 20 (new) robust cluster detections ( S/N > 6 )

+ 10 new extra clusters
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ESZ catalog properties

189 clusters z=0-0.6, M=1-13 10'* Mqun

known clusters . - » before and after Planck
confirmed clusters : . ACT and SPT

' Planck/ESZ known clusters J
Planck/ESZ known clusters | Planck/ESZ XMM confirmed Planck/ESZ new clusters and candidates

Plancik/ESZ XMM confirmed SE—
RASS clusters (N/10) RASS clusters (N/10) 50 Plancik/ESZ known clusters

10
Mgy, [10™ Mg, ]
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ESZ catalog properties: completeness and purity

Using MC simulations of the catalogue we find:
100 % purity for S/N > 6
90 % comple’re for Ysrsoo > 0.01 arcmin?
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X-ray validation using XMM

PLCK G285.0-28.7 «SNR=11.5 gPLCK G287.0+329 SNR=106 § PLCK G171.9-40.7 SNR=106 § PLCK G271.2-31.0 SNR=85

PLCK G308.3-202 SNR=83 §l PLCKG277.8-51.7 SNR=74 | PLCK G2866-31.3 SNR=69

PLCK G2856-17.2 SNA= 63 PLCK G18.74236 SNR=6.0

PLCK G205.0-63.0 SNR=53

X

PLCK G250:0+24.1 SNR« 52 B PLCK G2863-384 SNR=51

%

Intensive and continuos follow-up using XMM : up to date, 21 (Early) + 14 (Intermediate) candidates confirmed
False detections (up to date 6): very useful feedback on figures of merit for the extraction methods
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X-ray validation
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D Planck detected clusters spans in the redshift range 0.1 < z < 0.6 + 1 cluster at z=0.9
> Large dispersion in the electron density profile but compatible with X-ray detected

clusters
Journees SF2A - NICE 2012
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tSZ validation: AMI (Arcminute Microkelvin Imager) vs PLANCK

Comparison of 11 clusters with dedicated AMI observations
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D Planck tSZ flux larger than AMI one (maybe due to large angular scale removal)
> Cluster parameters compatible but for 3 of the clusters for which the difference is not understood
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The COMA cluster

High sensitivity maps of nearby clusters like COMA: reliable outskirt detection
(keep tune for new exciting COMA results from Planck in the following months)

-_—

HST - Visible Planck (color) & XMM (contours)
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Multiple cluster systems
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PLCK G266.6-27.3 a high redshift cluster

PLOCK G266.6:273 & XMM-Newton PLCK G266.6-27.3
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o
-

0.1
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Table 1: Physical properties of PLCK G266.6—27 3 derived from  Table 2: SZ flux derived from Planck data with the reference value
XMM-Newton data. indicated in boldface.

Parameter Value Method Definition Value Bso0

0.94 = 0.02 (10~ arcmin®)  (arcmin)

0.44 = 0.17 solar MMF blind Yen 5.6+3.0 33+28
0.98 £0.03 Mpc PWS blind Ys00 65+ 18 39+ 1.6
7.8'05 x 10 M., MMF X-ray prior Yso 4109 fixed
I.lool,l,l!i X lo].‘ M. keV PWS X-ra_\' ]inOl' | O 53+09 fixed

017 ™ © : MILCA ) A 59+ 1.0

105" keV

11.4' T keV Notes. Uncertainties on the blind values take into account the size un-

Lyy([0.5-2.0] keV) 142 +0.5x 10" ergs ! certainty.

Lspo([0.1-2.4] keV) 227+08x 10" ergs™'

> Very peculiar cluster : very luminous in X and very massive with respect to previously

known clusters at z > 0.5
J.F. Macias-Perez - LPSC Journees SF2A - NICE 2012
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Scaling relations for cluster physics

[Kratsov et al. 2006, Pratt et al. 2009, Arnaud et al. 2010]

« SELF-SIMILAR evolution: only gravitational processes

‘ ICM: isothermal and kT = [Kaiser (1986)]
hydrostatic equilibrium
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ESZ clusters scaling relations
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Local scaling relations

D 62 nearby clusters (Z < 0.5), with total masses from 2 x 10" Mgn to 2 X 10" Mg

Observed
Corrected
REXCESS

SPT

PR |

. 1015
Msia [M]

107¢

cool cores

P |

Observed
Corrected

REXCESS Malmquist bias corrected
aal

1 10
E(z)-”’ Lx 500 0.9-2.41xev [1 o erg/s)

X-ray do not over-predict tSZ flux as previously indicated
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Statistical scaling relations

® SZ flux in the direction of 1600 objects from the MCXC (Meta-Catalogue of X-ray detected cluster of galaxies)
® Compute scaling relation on bins of the wanted quantity. s el 2011]
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X-ray do not over-predict tSZ flux as previously indicated
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Optical scaling relations
® SZ flux in the direction of 13000 objects in the MaxBCG cluster catalogue 0.1 < z < 0.3; 10< N200 <190

® Compute scaling relation on bins of the wanted quantity. [Koester et al. 2009]
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® Clear discrepancy between model and data

® For the MCXC sample the agreement is better

® One possible explanation is the existence of two population of
clusters: X-ray under-luminous and X-ray normal

® This might have consequences in structure formation

YenoE(2) */*(Du(2)/500 Mpc)? [arcmin?]
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Mass scaling relations

® Use 19 clusters with WL from the LoCuSS sample Okaku & Umetsu 2008, Okabe et al. 2010]

Marrone et al. 2011 Planck Collaboration 2011
4 Marrone et al. 2011

X-ray based masses 22 % larger than WL masses, related to differences in concentration
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Conclusions and perspectives

® Planck has provided the largest tSZ selected cluster catalogue ever (199 clusters)
® New interesting detections with Planck: multicomponent systems, high redshift
luminous clusters

® X-ray, tSZ scaling relations seems to work

® optical, 1SZ scaling relations needs to be understood yet

® tSZ detection on the outskirts of clusters : see for example COMA

More exciting physics to come very soon (December 2012-January 2013):

- New cluster catalogue et cosmological cluster catalogue
- pressure profiles from tSZ measurements

- detailed study of COMA

- Kinetic SZ effect

J.F. Maclias-Perez - LPSC 24 Journees SF2A - NICE 2012
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Mesure des spectres de puissance du CMB avec Planck

Mesure ultime en température : limitée par variance cosmique
Mesure de précision en polarisation: TE et EE (controle des effets systématiques)
Peut-étre une premiére mesure des modes primordiaux: r < 0.03
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Planck Collaboration: The thermal performance of Planck

Planck/HFI thermometers
100 mK stage (dijution)
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