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Grandes étapes

* 14 mai 2009 : lancement de Planck
e fin juin 2009 : HFI refroidi a 100mK

» début aodt 2009 : « First Light Survey »

* et depuis : prise de données en continu

$

janvier 2011 : publication des resultats obtenus sur les
10 premiers mois de données (plus d’un ciel complet)
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% Planck Goals in perspective g ¢
: AR > ) _ . - B HE’“J*" y(
(“Blue Book”, twice better than requirements)
PLANCK LFI HFI
Center Freq (6Hz) 30 |44 70 | 100 | 143 | 217 | 353 | 545 | 857
Angular resolution 33 24 14 10 7.1 5.0 5.0 5 5
(FWHM arcmin) O
Sensitivity in I [uK.deg]
A 30 | 30 | 30 11 | 07 | 11 | 33 | 33 | 30
v
WMAP Center Freq. |23 | 33 41 | 61 | 94 .
— — y T The aggregated sensitivity of
Ftm e || 29| 20 |(12.9| Pplanck core CMB channels is
Sensitivity in I 12.6 12.9 13.3 15.6 15.0 ~O5HKdeg. 'n. T
[uKdegl. 1yr(Byr) |(4.5) |(4.6) | 4.7 | 5.5) | Yo (nominal mission - 14months)

INB: Anticipated survey duration is now ~30 months, so final sensitivity ~0.33 uK.deg in T
(approx 1000 years of WMAP 60+30GHz aggregated sensitivity of 10.8 uK.deg in1yr)

- as E AW YT Ew T aw Tw - - - a0 2Ty % . - W 8 ~d % B A s ay T

-4
‘.A_P." F. R. Bouchet: "The Planck High Frequency Instrument Sky” PLANCK conference 2011, January 10th, Paris
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Premiere couverture
du ciel de Planck

Planck scanning
2008—08—21

H Fi PLANCK

Source : C. North
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Les données HFI traitées
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LFI 30 GHz

HFI 353 GHz

Les cartes Planck

Planck all-sky foreground maps

LFI 4k GHz

HFI 545 GHz

HFI 857 GHz

NCK
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The Early Release Compact Source Catalogue
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ERCSC

Plus de 15000 sources compactes
Galaxies radio et infrarouges
Structures de notre galaxie
Etoiles
= 951 cold cores (ECC)
= 189 amas de galaxies (ESZ)

HFi -

VK
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Les amas de galaxies

U

HFi PLANCK

Un premier pas (de géant) vers les parametres cosmologiques
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aux parametres cosmologiques
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e Détection d’'amas
— L'effet SZ est sous-dominant a toutes les frequences |

e Connaissance de la fonction de sélection (=efficacité)
— lien enfre nombre d'amas observés et théoriques
* Maitrise des effets systématiques

— Instrumentaux
— physique (des amas)

L Observation a d’autres longueurs d’onde (X et optique)

Lois d’échelles : Flux en fonction de la masse et du redshift
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avec Peffet SZ
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bleus : amas connus
verts : nouveaux confirmés par XMM
rouges : nouveaux a confirmer

L

HFi PLANCK
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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 G271.2-31.0 SNR=8.5

-

PLCK G262.7-40.9 SNR=8.3 PLCK G277.8-51.7 SNR=7.4 § PLCK G286.6-31.3 SNR=6.9

Mise en évidence
d’'une nouvelle population d'amas
(morphologie perturbée)
manquee par les sondages en X

PLCK G285.6-17.2 SNR=6.3 PLCK G18.7+23.6 SNR=6.0

PLCK G272.9+48.8 #SNR= 5.4 § PLCK G205.0-63.0 SNR=5.3
. L b

X

PLCK G286.3-38.4 SNR=5.1

B
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Détections inattendues

HFi

ICK

Superamas Planck
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Lois d’échelles SZ - X

Un débat de plus de cing ans

%

HFi PLANCK
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1001.4538v3 [astro-ph.CO] 9 Nov 2010

Aarxiv

SEVEN-YEAR WILKINSON MICROWAVE ANISOTROPY PROBE (WMAP!) OBSERVATIONS:
COSMOLOGICAL INTERPRETATION

E. Komarsu?, K. M. Samrrn®, J. DunkLey®. C. L. BEnNerr®, B. GoLp”. G. Hinsuaw®, N. Jarosik’, D. Larson”, M. R.
Novura®, L. Pace’. D. N. SPerGeL*", M HALPhIth R. S HILL”. A. KoGur', M. Limon™, S. S Mever'™, N.
()Dh(.»\!(l)” G. S. Tue m.n .J. L. WerLanp'', E. WoLLACK". aNDlz L. Wrigur'

Accepted for Pubbmtwn in the Astrophysical Journal Supplement Series JCK

ABSTRACT

The combination of 7-year data from WMAP and improved astrophysical data rigorously tests
the standard cosmological model and places new constraints on its basic parameters and extensions.
By combining the WMAP data with the latest distance measurements from the Baryon Acoustic

Oscillations (BAQ) igthe distyibution of galavies (Peveival ot al.|2009) and the Hubble constant ( Hy)

measurement (Riess . . rters of the simplest 6-parameter ACDM

€ power- Dern |ere Ve rS|On betrum is n, = 0.968 = 0.012 (68% CL)
for this data combins Harrison-Zel dovich-Peebles spectrum by
99.5% CL. The other parameters, including those beyond the minimal set, are also consistent with, and
improved from. the 5-year results. We find no convincing deviations from the minimal model. The 7-
year temperature power spectrum gives a better determination of the third acoustic peak. which results
in a better determination of the redshift of the matter-radiation equality epoch. Notable examples of

improved parameters are the total mass of neutrinos, Y m, < 0.58 eV (95% CL). and the effective

number of neutrino species. N.g = 4.347, 5% (68% CL), which benefit from better determinations

of the third peak and Hy. The limit on a constant dark energy equation of state parameter from
WMAP+BAO+ H,. without high-redshift Type Ia supernovae, is w = —1.10 £ 0.14 (68% CL). We
detect the effect of primordial helium on the temperature power spectrum and provide a new test of
big bang nucleosynthesis by measuring Y, = 0.326 &+ 0.075 (68% CL). We detect, and show on the
map for the first time, the tangential and radial polarization patterns around hot and cold spots of
temperature fluctuations, an important test of physical processes at z = 1090 and the dominance
of adiabatic scalar fluctuations. The T-vear polarization data have significantly improved: we now
detect the temperature- F-mode polarization cross power spectrum at 2le, compared to 130 from
the S-yvear data. With the 7-year temperature- B-mode cross power spectrum, the limit on a rotation
of the polarization plane due to potential parity-violating effects has improved by 38% to Aa =
—1.1°+£1.4° (statistical) £ 1.5° (systematic) (68% CL). We report significant detections of the Sunyaev-
Zel'dovich (SZ) effect at the locations of known clusters of galaxies. The measured SZ signal agrees

vdrodynamical siumul: . i s ne A SIgITCANT aference between
mlmmﬂow clusters (or rola.\od and non-relaxed clusters). which can explain
some of the discrepancy. This lower amplitude is consistent with the lower-than-theoretically-expected
SZ power spectrum recently measured by the South Pole Telescope collaboration.

Subject headings: cosmic microwave background, cosmology: observations, early universe, dark matter,
space vehicles, space vehicles: instruments, instrumentation: detectors. telescopes
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Lois d’échelles SZ - X

Un débat de plus de cing ans
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‘ Parfait accord entre le SZ et les X

Résultat confirmé sur échantillon d'amas local (ES2Z)
On maitrise les lois d'échelle...
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Luminosité SZ

YeooE(2)"3(Dy(2) /500 Mpc)? [arcmin?]
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Lois d’échelles SZ - optique

On maitrise les lois d'échelle...

...enfin presque
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X x
* x
./'/I
i
10 100
N200

Richesse optique

HFi -

VK

13000 amas MaxBCG
(SDSS)

Désaccord entre modele et observation
pour les amas optiques. En cours d'investigation.
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Les galaxies

Caractérisation des anisotropies
du fond diffus infrarouge

HFi PLANCK



Anisotropies du fond diffus infrarouge
(CIBA)

HFF1 Foovex

The Planck one-year all-sky suruey (€) ESA, HFT and LI consortia, July 2010




Anisotropies du fond diffus infrarouge

(CIBA) HEi roovee

- ‘Bootes 1

Bootes 2
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Anisotropies du fond diffus infrarouge
(CIBA)

e e 857 GHz

HFi -

VCK
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(CIBA)
saclay
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HFi F VCK

Mesure du spectre des CIBA
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La Voie Lactée

Emission anormale des poussieres
Anomalous Microwave Emission (AME)

T

HFi PLANCK
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Emission anormale des poussiéeres
(AME)

Radio 0.4 GHz

Planck 857 GHz

HFi -

Persée

VCK
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—— Model

5 | —e— Ancillary data
10" f —e— WMAP
t —e— Planck

Thermal dust

Spinning dust

Free-free

Flux density [Jy]
=
w

10’ y X
100 PP | . . .i,....:"y .'”"-. ‘a R |
1 10 100 1000
Frequency [GHZ]

Contraintes précises sur le spectre
de la composante « spinning dust »
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La Voie Lactée

La poussiere dans le milieu interstellaire
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L’hydrogéne neutre Hl
comme traceur de la poussiere
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e MJy/sr/10® cm? & MJy/sr /10 cm? ¢ Mdy/sr /10 cm® & MJy/sr / 10%° cm™®

e MJy/sr / 10%° cm

1.E+01

o
-

0.01
0.001

1.E+01

0.1

0.01
0.001

1.E+01

0.1

0.01
0.001

1.E+01

0.1

0.01
0.001

1.E+01

0.1

0.01
0.001

La poussiere

dans le milieu interstellaire

SP BOOTES
m |
]
|
\ I
| T
G86 AG N1
1 1 1
m Al
| o1 L]
SPIDER DRACO MC
1 I 1
( @
1 1
NEP UMA SPC
1 I 1
m r $ m:
| |
POL UMAEAST POLNOR
1 I ' 1
I \
1000 1000 1000
v (GHz) v (GHz) v (GHz)

HFi -

VCK

Lois d’émissions
pour differentes régions

noir : local
bleu : IVC
rouge : HVC
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Résume - Perspectives
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HFi PLANCK
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 Catalogue de 15000 sources (951 « cold cores », 189+10 amas)

* Physique des amas de galaxies, galaxies, Voie Lactée

* Résultats Voie Lactée et CIB obtenus a grand S/N

Par contre, couvertures du ciel supplémentaires importantes pour les
amas de galaxies, les galaxies... et le fond diffus cosmologique

« Connaissances acquises utiles pour extraire le fond diffus cosmologique
(intensité et polarisation), les spectres de puissance et obtenir les

contraintes sur les parametres cosmologiques

 Autres publications cette année, publications sur le CMB début 2013
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