The CMB foregrounds
according to Planck

the first 295 days of survey
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Planck Goals in perspective
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HFI cut-away
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Ariane 5 ECA Launch * HERSCHEL - PLANCK - vay 14, 2009
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Trajectory of Planck from launch until 6 June 2010 ‘@&
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4th Press Release (05/07/2010)

HFFi panvoc

he Planck one-year all-sky suruey Eesa (c) ESA, HFT and LFI consortia, July 2010
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» Instrument very stable, continuously mapping the sky, with
essentially no hiccups from the beginning of the first light
survey on the 13th August 20009, till today.

» Ground (good)expectations on sensitivities confirmed in flight
» Surprise of Glitch rate!

» The data acquired till June 7t, ie the nearly ten months of
survey data provide complete coverage of the sky by all

detectors (by roughly 3 days more than the minimum
duration needed),

— but only limited redundancy. Indeed the overlap between the two
consecutive six-month surveys is only about 60%.

» DX4 was released on July 17th 2010 to LFI & ERCSC team,

DR2 (CMB-removed) to all Planck collaboration on 08/02,
characterisation continued till very recently.
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Cumulated integration time
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HFI Data Processing Centre flow

L—JFI PLANEK

Create raw database
« Interpolate sateliite 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

v
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and FIRAS) Clcan : Eg:il] F;‘gggegseometry
* Form Healpix rings TOIs Stloise Prosoriies
+ Destriping offsets es

* ather rings into maps s Ensferiuncions

Trend
analysis
praducts

LEVEL 1

LEVEI 2

Update TO! priocessing

Instrument
model

I—requency maps, difference
maps, Healpix rings

s oalaviy and nnr’nr aaiira rnqqf_(

« Generate needlet ILC map
« Subtract ILC from frequency maps

CMB-removed | | a1y Release Compac -
E U ﬁt.'!ﬁd:ﬂ:.‘ LUI fipact
\ I frequency maps ! Source Catalog ; /
- i - .1 )

*‘AP: [ -5 e
B F. R. Bouchet: "The CMB foregrounds accordlng to Planck" Séminaire du campus parisien IAP/Observatmre, 28 Jan 2011 12

IAP cellar

LEVEL 3




: . .j
~ s

[ ———
=™=0 B R

Create raw database — =
+ Interpolate satellite attitude frend
+ Raw bolometer dala analysis
* Hausel i praducts
——

Housekeeping

LEVEL 1

> L1 received 4 x108 telemetry packets:

— 29%, 6% and 4% for the housekeeping of respectively the
satellite, the Sorption Cooler System and HFI (25 425 HK pars

followed out of 63 100) and
— 61% for HFI science data. Only 20 packets lost from L2.
for 72 detectors, i.e. 334 x 10°

NN AN 7w 1N 2 A mA A l A~
Z a./ X LU UITIC SdITIPICS
detector samples from the first 295 days of survey

» Decompress, QLA and update/append Time Ordered

Information objects (TOIs) in reference database.

» Attitude History File of the Satellite quaternion pointings
at 8Hz linearly interpolated daily at Time-of-Sample of

the bolometers and stored for later On-the-fly
generation of any pointing using the Focal Plane
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Raw Detector TOI (time ordered Information) & <
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3 minutes of quasi ‘raw” data (i.e. only demodulated).The Solar (cosmological) dipole is clearly
visible at 145GHz with a 60 seconds period (the satellite rotates at 1 rpm), while the Galactic
plane crossings (2 per rotation) are more visible at 545 GHz than at 143 GHz. The Dark
bolometer sees no sky signal, but displays a similar population of glitches from cosmic rays.
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Et voila!

(skipping 12 summary slides of TOI processing...)
(Deglitching, T decor., nonlin corr., 4Klines, TD deconv., RTS)
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One can build 2 maps at each frequency out of the first or the second half of the data acquired during
each stable pointing period of ~40mn.

In forming half difference maps, slowly varying effect on 20mn tiescale are subtracted. But it does
provide a good view of the high frequency residuals.
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The C(I) of the ¥ difference maps offer a synthetic view on the map residuals, at least at small scales.
.. Dashes are for a 40% masked sky. c,,y is computed from the mean level between |=100 and 1=1000
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The combination of residual excess low frequency noise and better than the goals NETs
leads to current maps whose high frequency noise is rather close to goal values ©
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The same operations performed on the channel maps were performed on the Y2 difference
maps, offering a view on the residual in the CMB template removed from the maps (0=11uK).
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‘The Planck Foregrounds sky @ 4

HFI PLANCK

All compact sources
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)mpact Source Catalogue
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Planck—liaﬁease_q

Galactic sources
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Extragalactic sources
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« Take all-sky Intensity and Covariance Maps from 1.6 sky surveys, convert to K,
"‘

* Run 4 source detection codes on maps
» Generate RMS naoise map using a 2deg moving annulus from source subtracted
map b
: e : : )
* Inject artificial point sources into maps
* Rerun 4 detection codes
s« Study extracted properties of artificial sources after excluding “real” sources from
Step 2
J
. _ )
* Apply SNR cut (FLUX/RMS noise) so ERCSC requirements are met on artificial
>90% reliability all sky
/

sources
* Flux density uncertainty<30% and position accuracy <FWHM/5
* Apply same SNR cut per frequency ta real sources (SNR varies with freqg.)

* Reject spuricus sources such as hot pixels, instrumental artifacts, planet sideiobes

+ Select 2 algorithms which have the largest # of sources in the >90% reliability cat.
* PowellSnakes (30-143 GHz; P. Carvalho et al. 2009) and Sextractor (217-857
_
“\

GHz; Bertin & Arnouts 1996)

* Use external catalogs such as QSOs, WMAP, VLA
= Use predictive flux catalog from pre-selected bright sources

» Compare catalogs from jacknife tests which inctude only half the data
il SFESAGEE B i E
Séminaire du campus parisien IAP/Observatoire, 28 Jan 2011

j

=1 I N L.AF T

AN ETTTENFN Wi EER T LE &4 &

- aaEmm @ - T
F. R. Bouchet: "The CMB foregrounds according to Planck"

28



(=]
[=]

Galactic latitude
n
o

v
n
o

(=]

(=]

-80],-

Planck ERGSC 030 GHz

50 0 -50
Galactic longitude

Planck ERCSC 100 GHz

N o,
o o o

Galactic latitude
n
(=]

-~
[=]

(=

o«
(=]

-80

Galactic latitude

50 0 =50
Galactic longitude

Planck ERCSC 353 GHz

T
s

Galactic longitude

- a4 =T

F. R. Bouchet: "The CMB foregrounds according to Planck"

AN ITTTENFN W EE T LELE &SI HE sFERSSE U i ¥

Séminaire du campus parisien IAP/Observatoire, 28 Jan 2011

Galactic latitude

1 o

Galactic latitude

Planck ERCSC 044 GHz
B0 7 ol
60 - v 5 1
40 i '.u x e ERCH . = o 1
20 N - ."' ' i -t
0 ¥ ;" AR -r (e ..-: e :_1 ."-::' = t.'." B
S Eoamg e
400 : S [ :
60 S i et
BOL - .
150 100 50 0 -50 -100 -160
Galactic longitude
Planck ERCSC 143 GHz
80r A2 al al - . .

L T

50 0 -50
Galactic longitude

-100

=150

1 Y
fy

ik
e ool

}

oo

Planck ERCSG 545 GHz

T

4 t":i'-("_h'-
v

-,

ey s

50 0
Galactic longitude

-50

10

o

(Ar) Ausuap xn|4

(=1
o

[=]
(=]

(Ar) Aususp xn|4

——
o

{Ar) Ausuap xn|4

DY v aem L T D s S e i

. « LI

]

-50 -100

50 0
Galactic longitude

-150

Planck ERCSC 217 GHz

50 0 =50 =100
Galactic longitude

Planck ERCSG 857 GHz

=150

-
; %
s

b 3 SN A0
T NS
[

Nk

wigd e
‘Ll" -

A

il
> &-

D

e

T W =

-50
Galactic longitude

A1 L WL AF T

10

[=]

(Ar) Ausuap xn|4

o
o

(Ar) Ausuep xnj4

m m
w B

-y
o
=

(Ar) Ausuep xn|4

29



An ER allery

Planck Early Release Compacf Source Catalog
PER030 (30 GHz)

ILC model of CMB subtracted

Planck Early Release Compact Source Catalog
PER143 (143 GHz)

ILC model of CMB subtracted

Catalog: ERCSC_f030.fits (706 sources) sorted by GLON
Catalog: ERCSC_f143.fits (1778 sources) sorted by GLON
Origin: U.S. Planck Data Center ¥
Origin: U.S. Planck Data Center
Date: 2010-09-04
Date: 2010-09-04
% i i F i
Map: /attic/ercsc/RUNS/p4.0_ILC/MAPS/LFI_030.fits Map: /attic/ercsc/RUNS/p4.0_ILC/MAPS/HFL_143 fits

Image width: 2.20 deg Image width: 0.47 deg
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Column Name

Description

Identification

NAME

FLUX
FLUX_ERR
CMBSUBTRACT
EXTENDED
DATESOBS
NUMOBS
CIRRUS

Source name

Flux density (mJy)

Flux density error (mJy)

Flag indicating detection of source in CMB subtracted maps
Flag indicating that source is extended

UTC dates at which this source was observed

Number of days this source observed

Cirrus flag based on 857 GHz source counts

Source Position

GLON
GLAT
POS_ERR
RA

DEC

Galactic longitude (deg) based on extraction algorithm

Galactic latitude (deg) based on extraction algorithm

Standard deviation of positional offsets for sources with this SNR (arcminute)
Right Ascension (J2000) in degrees transformed from (GLON,GLAT)
Declination (J2000) in degrees transformed from (GLON,GLAT)

Effective beam

BEAM_FWHMMAJ
BEAM_FWHMMIN
BEAM_THETA

Elliptical Gaussian beain FWHM along major axis (arcimin)
Elliptical Gaussian beam FWHM along minor axis (arcmin)
Orientation of Elliptical Gaussian major axis (measured East of Galactic North)

Morphology

ELONGATION

Ratio of major to minor axis lengths

Source Extraction Results

FLUXDET
FLUXDET ERR
MXI1

MY1

MX2

MXY

MY2

PSFFLUX
PSFFLUX ERR
GAUFLUX
GAUFLUX_ERR
GAU FWHMMAJ
GAU_FWHMMIN
GAU_THETA

Flux density of source as determined by detection method (mmJy)
Uncertainty (1 sigma) of FLUXDET (mJy)

First moment in X (arcmin)

First moment in Y (arcmin)

Second moment in X (arcmin?)

Cross moment in X and Y (aremin®)

Second moment in Y (arcmin?)

Flux density of source as determined from PSF fitting (mJy)
Uncertainty (1 sigma) of PSFFLUX (mly)

Flux density of source as determined from 2-D Gaussian fitting (mJy)
Uncertainty (1 sigma) of GAUFLUX (mJy)

Gaussian fit FWHM along major axis (arcmin)

Gaussian fit FWHM along minor axis (arciin)

Orientation of Gaussian fit major axis

Quality Assurance

RELIABILITY
RELIABILITY _ERR
MCQA FLUX ERR
MCQA FLUX BIAS
BACKGROUND_RMS

Fraction of MC sources that are matched and have photometric errors < 30%
Uncertainty (1 sigma) in reliabiliy based on Poisson statistics

Standard deviation of photometric error for sources with this SNR

Median photometric error for sources with this SNR

Background point source RMS obtained from threshold maps (mJy)

Bandfilling (857 GHz catalog only)

BANDFILL217
BANDFILL217_ERR
BANDFILL353
BANDFILL353_ERR
BANDFILL545

.t BANDFILL54_5ERR

217 GHz Aperture Photometry Flux Density at 857 GHz Source Position (mJy)
Uncertainty in BANDFILL217
353 GHz Aperture Photometry Flux Density at 857 GHz Source Position (mJy)
Uncertainty in BANDFILL353
545 GHz Aperture Photometry Flux Density at 857 GHz Source Position (mJy)
Uncertainty in BANDFILL 345

e
.! -
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AT

ERCSC characteristics \ <

=1 e

Freq [GHz] 30 44 70 100 143 217 353 545 857
A [pm] 10000 6818 4286 3000 2098 1382 850 550 350
Sky Coverage in % 9996 9998 9999 9997 9982 9988 9988 9980 99.79
Beam FWHM [arcmin]’ 3265 2700 1301 994 704 466 441 447 423
# of Sources 703 452 599 1381 1764 3470 6984 7223 8988
% of |b] > 30° Sources 307 143 157 332 420 691 1123 2535 4513
100 [mly] 1173 228 2250 1061 750 807 1613 2074 2961
100 [mly] 487 1023 673 500 328 280 249 471 813

Flux Density Limit [mly] 480 585 481 344 206 183 198 381 653

b : Flux density of the median > 10 sigma at b> 30deg
(sig = photometric uncertainty of the source)

¢ : Flux density of the faintest > 10 sigma at b> 30deg
d : faintest source at b> 30deg

* 0w

:!. - : N o ) _

'AP: [ - r - - = r
"
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ERCSC sensitivity

HF reavex

Wavelength
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M umber of sources
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And some more...

L—JFI PLANEK
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Euclidean normalized differential number counts ="
S — o _ ) ) [ reavoxe
Versus predictions by the de Zott| et al (2005) model

10' :-Waldram 07

10° ] o

10 10 10° 10'
B Z
NU’) 10 w 10 3 - R R _— - = e
A | 143 GHz . .

I I - s

2 , 2 SPT+ACT _ A
e | | . . v : "‘
E - " +* ¢
L 10 10°L = .. o ,
g ( 10 10 10 10
143}

& i1
L S POV e
o @ . ¢ '

') 't SpT
-f o®
10" 23 1t 2
10 : 107 10" 10° 10’
S[Jy] S[Jy)
LFI: red circles with Poisson error bars show the counts of HFI: the blue diamonds show the counts obtained after
sources with counterparts in our reference 30GHz sample removing sources with 143—-217GHz spectral index

(completeness till ~1Jy, purple) indicative of dust emission.

The de Zotti et al. (2005) model over-predicts the bright counts by a factor of about 2 at 143GHz and about
2.6 at 217GHz, while it is consistent with the fainter SPT (Vieira et al. 2010) and ACT (Marriage et al.
2010) counts. The discrepancy between the model and our current data is due to a steepening of the
spectra of ERCSC sources above about 70GHz

AP = a— - emR T - - -
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Spectral steepening above 70GHz
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sources selected at 30GHz with S > 1 Jy. There is clear evidence for a steepening above 70GHz.
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Early Cold Core (ECC) catalog

« A warm template from the IRAS 100 micron map is subtracted
from each of the 353, 545 and 857 GHz images and a source

detection run on each band.

 The single frequency sources are merged together using a

matching threshold of 5’
« The S/N>4 in each band

« A modified black body is fit to the multiband photometry

 Only SNR>15 sources are found to have robust fit parameters
from the MC: 915 sources with T<14K

G030.43+02.35 J1838-011

® L 2

353-IRAS 545-IRAS

Planck ECC

.
= ey )
m 20 v e ¢ o T
= . -, Y .-
’ T S Tk D B 2 T
o Vs s :' ] ".{ Wb e vy
bt "

857-IRAS 5o

L
o
jessd

See Planck Collaboration 2011r & s | 50 100

Science results in 2011g-u

‘ planck

R. Chary: Paris, Jan 2011
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» ~1000 objects in blind search
» Culled to 199 robust objects

» The very first all-sky sample,
includes 199 clusters, 30 are new

®» The largest cluster sample
observed in the microwaves

Z<0.6

Large fraction are X-ray confirmed

15t detection of SZ effect in
majority o ROSAT clusters

YV V

» Unique capability of detecting
the rarest and most massive
clusters

» SeePC2011d,e,f, g h

- - " w - .

‘:AF’:’ - E__3
oo F. R. Bouchet: "The CMB foregrounds according to Planck"

Early SZ (ESZ)
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HF reavex
Planck ESZ
80 - W
GQ'.. L '.'. - " oo e . s a5
o F-4 .o . - - " . »
E 401 N . - 5_- o . - . = "
w 20 * - * . o 20
2 .l =
3 : ) , 2
gr2ﬂ- . ™ - " . o | 1:;. » - 15
- LS . . s - -
_4{)-7.‘ .uo. - - '..’n -
L L, - a -
‘50 . L . . L™ 10
=801 - -
150 108 50 0 -50 -1060 -150
Galactic longitude
‘Q C T 1 T T T T T
30k .
2
o g
e :
o 20f ;
5 |
= C d
10F .
ﬂ: I . . L |
0.01 0.10 0.7
Redshift

-

Séminaire du campus parisien IAP/Observatoire, 28 Jan 49

~m11



THE ERCSC

» The Early Release Compact Source Catalog (ERCSC) is an early,
>90% reliability catalog based on 1.6 sky coverages

» Produced and released with a rapid turnaround (<9 months)

» Consists of 9 single frequency catalogs as well as
bandfilled217-857 GHz entries for each 857 GHz source

» Includes the Early Cold Cores (ECC) and Early SZ-cluster (ESZ)
catalogs

» More than 15 000 unique sources including stars with dust
shells, cold molecular cloud cores, radio galaxies, blazars,
infrared luminous galaxies, Galactic ISM features, SZ clusters
— Beware of CO contamination for Galactic sources at 100 GHz

» Available from ESA Planck Legacy Archive and NASA’s Infrared
Science Archive (IRSA) starting Jan 11, 2011

» Interesting astrophysics is evident in the ERCSC
» Ripe for follow-up with Herschel, SOFIA, ALMA, VLA etc.
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“Raw” versus cleaned @ various S/N
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XMM-Newton follow-up / validation e

[ =T
U=l FLAMDX

PLCK 3285.0-23.7 SHR=11.5 JPLCK G287.0+329 SNR=106 J PLCK G171.9-40.7 SNR=10.8 | PLCK G271 2-31.0 SNR=85

Planck — Discovery of candidate new clusters

XMM-Newton observations — Confirmation of 21 2 S . _ ©
candidates as new clusters with low luminosities and |

PLCK G2627-40.89 SNR=83 PLCK G2566-31.3 SNR=69

. ' & ¥

disturbed morphologies.

Planck may be revealing a population of massive
dynamically perturbed objects, under-represented in

PLCK G292.5+22.0 SNR=69 2 PLCK G18.7423.6 SNR=6.0

X-ray surveys.

®

~“XMM-Newton

X
PLCK G214.6+36.9 ;

PLC!'.( G4.5-185 SNR-35.8 PLCK $241.2-28.T SNR= 5.7

®

PLCK G286.3-384 SHR=351

Credits: ESA-HFI/LFI Consortia w'

The first super cluster discovered through SZ effect
Z,,=0.45/0.46+0.02/0.45; 2,=0.45 (A) AKKT ~3.6 keV 65,,=2.2’
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Consistency and more

» Xand Y probe the same component (the hot gas), but differently

> X:E, o [,o,n.2A\(T) dv

vol ne
» Y crash course: Compton y-parameter (Compton = y+e = y+e)
Y =[10s Ne (Te-T,)/mcc? 0T dlos ~ [p, dline-of-sight
» y governs Thermal SZ effect:
AT/T=y * (x(e*+1)/(e*-1)-4), x= hv/T,
Al, = AT/T * x%e*/(e*-1)%; = -2y, 0@217, xy
(Y=Jy(9,c|>) dQ~ Eth /DAZ N(Egrav'PkineticletcV+3PsV)/2 DAZ)
(VIRIAL THEOREM: Eorav “GM,M/R ~M>/3 dark matter dominated)
» And Kinetic SZ (kSZ)
AT/T=[n,ve; /coTdlos~[l,.Dr
( [kSZ(6,0) dQ ~ Mgasvbu,k/DA2 )

= Can predict Y from X under some hypotheses

‘:‘AP.:’ - E 5 - - w - . [ -
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X-ray baseline model w
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Based on observed scaling relations and structural properties of REXCESS

Ingredient 1: Ingredient 2: Ingredient 3:
L-M relation Average ICM density Universal pressure
(Pratt et al. 2009) profile (Croston et al. 2008)  profile (Arnaud et al. 2010
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€ Planck/ESZ known and confirmed clusters ¢
57 clusters observed before 2010 =
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Use Multi-
frequency
Matched Filter
(MMF) at
positions of the
Meta-
Catalogue of
X-ray detected
Clusters

(~ 1600
MCXC
clusters)

YsooE(2)~%/3(DA(2) /500 Mpc)? [aremin?]

Scalin

1l

ty °

IL lIlIllI

g relation SZ versus X-ray luminosi
1072 . .
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E(Z)-7I3 L500,(0.1-2.4]kev [TOM erg/s]

» perfect agreement between X-ray-based predicted and measured SZ signals
» Planck shows that there are no missing hot baryons
(a 5 years debate, closed because Planck error bars are about 10 times smaller than WMAP ones)

A S

F. R. Bouchet: "The CMB foregrounds according to Planck"

»The overall view of the properties of the hot gas in clusters is consistent

w - . [

~m11

I\\..__._:-/ d
o
HIF rewex

NB: Same
conclusion
drawn from
individual Planck
measurement
on a selected
sub-sample of
62 ESZ clusters
with high-quality
XMM-Newton
archival data
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Comparison with optical clusters
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> First comparison of the SZ signal and the galaxy content of clusters o
: LI
on about 13000 optical clusters from the MaxBCG of SDSS b | i
8 = J 1
: : : B x 1 ]
> In contrast to the X-ray SZ studies, the SZ signal is lower that & s——-——n—l—%q——-. ——————
expected from theoretical predictions £ sero=l S
- - - - - - - :g r 4 &mi
» The origin of the difference needs further investigation and will tell % ™" = o
L
us more on the population of clusters and structure formation
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Note that
this goes to
really small

LSOO (M 500)

No

contradiction with X ray
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Back to GaIaX|es...

Frequency v [G zj
10

10 10° 10 107 10'

» We now know that a large
part of the (integrated) light
from galaxies is actually in

the infared/summ :
(z+reprocessing) 3
> Diffraction law: confusion
rU|e5 thlS fleld 10! 10° 10° 16 TR
Wavelength A [pum]

BLAST 500 pm
CIB 15% resolved CIB <1% resolved

| 3 - . 3 - F
65

Spitzer 24 pum Spitzer 160 um

CIB 80% resolved

S AR* [
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b A saving grace: the negative K-correctiofile=

![ﬂf-' o
== reavex

when a galaxy is very far -
thus much younger- its 10°
radiation is redshifted to
lower frequencies

It is also becoming dimmer
and thus difficult to observe

In the far infrared and
microwave the resolution of
telescopes is far less than
In the optical

the steep decrease of
luminosity with
wavelength helps 10°°
detecting the associated
structures in the CIB at 1077 10 103 102
high redshifts Observed Wavelength (m)

Typical Galaxy Spectrum at z= 0.05

o o
(%] —
7 GHz
/ 545 GHz
/ 353 GHz
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217 GHz

Arbitrary Observed Flux
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The CIB spectrum &)

o

» The contribution from large redshifts can become
dominant at lower frequencies

» At 217 GHz, the models indicate that galaxies at z>2

dominates over lower redshift ones (less than 3
billion years)

»B [oW.m"er"]

Bétermin+ model

HFI <
: ' v [GHz]
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6 high Galactic

latitiidAa finlde
IALILUUCT 1ITIUOS

with very low
dust
contamination :
<N(HI)>=0.7-
1.8 1020 at/cm?

» Two contaminants: CMB background and Galactic dust foreground!
» Cleaning based on templates removal (& ERCSC source masking)
» HFI (Wiener-filtered) 143 GHz
» HI GBT data for dust (martin+2011)

"AP:’ - F_ = - - w - . [ - L
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857 GHZ from HI 857 GHz HFI

e

™
. .
s | ‘L“Q q
e ¥ L ¥ hhi‘h-l

857 GHz ;I:'El.:

I fn J — ! .7\.'-"" .- o J +(_‘ (L )
= best dust tracer in the diffuse sky (z, Y, Z“ HI\Z, Y, (z,y,

Decompose emission at each HFI v on each of the components (Iocal IVC and HVC)
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CIB appearance versus frequency

. . - =1 e

1. As we move towards
lower frequencies we
see structures in the
universe closer and
closer to the galaxy
formation period

2. The same structures
are seen in successive :
bands illustrating the . —— _
high signal to noise = = = - |

3. we expect the lowest = === =
Planck frequency CIB B = = T = e —
structures formed less = —
than 2 billion years _— e
after the big bang 0 s i = S
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CIB power spectra w
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Field-combined CIB anisotropy power spectra at 217, 353, 545 & 857GHz.

The dashed line shows the expected sum of the dusty and radio galaxy
shot-noise power. The power spectra at 217, 353, and 545GHz have been
arbitrary scaled to allow for a better comparison between frequencies
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BLAST & SPT (217 GHz) versus HFI @&

_ _ , =1 reavex

The green dashed line corresponds to the SPT shot
noise and the green dot-dashed line to the clustering
model of Hall et al. (2010), the sum of the two being the
continuous green line.
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NB: BLAST values are color-corrected using the CIB

mean spectrum (1.05 @ 857 & 0.7 @ 545 GHz) SPT clustering model overpredicts by a
factor = 2.4 the HFI power at £ = 800.

When normalised by this factor (dash-dotted line) the
clustering+shot noise (continuous line) now under-predicts
the SPT data points (a signature of non-linear contributions?)
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ard to go further in modelling e

- - - i i  HFE reavex
Frequency A n %
(GHz) /(#bins-#params)
217 47.38 +4.91 -1.04 £0.12 1.07
353 993.7 £ 34.07 -1.03 £ 0.05 1.26
545 (103.7 + 4.34) x10* | -1.08 + 0.06 0.51
857 (36.09 + 1.44) x10° | -1.17 £ 0.06 0.61
Table 6. Power-law model best-fit parameters for each frequency
as well as the reduced y*. The errors corresponds to the 1o
Gaussian error including statistical and systematic errors.
Halo Model HOD (Halo Occupation Density model)
: dy a*
Y -
C, = f "'——h( )Jlx(’)PLg( ={/x,z)
0 Z
2 dX
1% _
+ (72) f 2z el = (x2)
Need z-evolution of luminosity function j.(z) =1+ ")f JM

But of course, as is, degeneracies - constraints in a larger plan

“AF’:* - A - = at - - - = = =
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Planck works well. HFI exceeds expectations

>
» First 10 months of data (Aug13->Jun6th): reprocessed, ERCSC and first
scientific analysis all in 6 months.

ERCSC (~15000 sources, 189 SZ clusters) fullfills expectations

A\

25 papers unveiled at Planck2011 a la Vilette (& AAS & astroph)

Disclaimer: very incomplete / biased subsample of these 25 papers.

LS A S R E B - (C S A R S A S g A

Radio-source models steepen too early: miss the high end (217GHz)
Lots of Cold Cores... The net has been drawn, now to exploit the catch
An incredible ensemble for dust / ISM studies (AME, dark gaz... uncovered)

A new reference sample for SZ studies.: high mass / rare objects
— Finding new (interacting/multiple) objects
— Full consistency with X-ray data (Y vs X)
— Surprise with optically selected clusters (and unprecedented very low masses)

» CIB anisotropies very well measured
— Power detected from 10’ to 120’ at 4 frequencies
— Interesting comparison with other determinations ©
— Further constraints on Galaxy formation models
» Stay tunes : the nominal mission is inj the can, downstairs (data dec 13t")
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Title Authiors

Planck early results 01: The Flanck mission Planck Collaboration
Planck early results 02: The thermal performance of Planck Planck Collaboration
Planck early results 03: First assessment of the Low Frequency Instrument in-flight performance Mennella et al,

Planck early results 04 First assessment of the High Frequency Instrument in-flight performance Planck HFI Core Team
Planck early results 05: The Low Freguency Instrument data processing Zacchei et al,

Planck early results 06: The High Frequency Instrument data processing Planck HFI Core Team
Planck early results 07: The Early Release Compact Source Catalogue Planck Collaboration
The Explanatory Supplement to the Planck Early Release Compact Source Catalogue Planck Collaboration
Planck garly results 08: The all-sky garly Sunyaev-Zeldovich cluster sample Planck Collaboration
Planck early results 09; XMM-Newton follow-up for validation of Planck cluster candidates Planck Collaboration
Planck early results 10; Statistical analysis of Sunyaev-Zeldovich scaling relations for =-ray galaxy clusters Planck Collaboration
Planck early results 11: Calibration of the local galaxy cluster Sunyaev-Feldovich scaling relations Planck Collaboration
Planck early results 12 Cluster Sunyaevy-Zeldovich optical scaling relations Planck Collaboration
Planck early results 13: Statistical properties of extragalactic radio sources in the Planck Early Release Compact Source Catalogue Planck Collaboration
Planck early results 14 Early Release Compact Source Catalogue validation and extreme radio sources Planck Collaboration
Planck early results 15: Spectral energy distributions and radio continuum spectra of northern extragalactic radio sources Planck Collaboration
Planck early results 16: The Flanck view of nearby galaxies Planck Collaboration
Planck early results 17 Origin of the submillimetre excess dust emission in the Magellanic Clouds Planck Collaboration
Planck early results 18: The power spectrum of cosmic infrared backaround anisotropies Planck Collaboration

Planck early results 19; aAll-sky temperature and dust optical depth from Planck and IRAS - constraints on the "dark gas" in our Galazy Planck Collaboration

Planck early results 20: New light on anomalous microwave emission from spinning dust grains Planck Collaboration
Planck early results 21 Properties of the interstellar medium in the Galactic plane Planck Collaboration
Planck early results 22: The submillimetre properties of a sample of Galactic cold clumps Planck Collaboration
Planck early results 23: The Galactic cold core population revealed by the first all-sky survey Planck Collaboration
Planck early results 24: Dust in the diffuse interstellar medium and the Galactic halo Planck Collaboration
Planck early results 25: Thermal dust in nearby molecular clouds Planck Collaboration
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The Planck one-year all-sky suruey Eesa (0 ESA, HFI and LFT consortia, July 2010



