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Cleaning the background
from its 7 veils

(We used 4
different methods)
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3% of the CMB sky replaced by a Gaussian Random realisation
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Filtered at 5 degrees

357 GHz

Full sky map

Filtered at 5 degrees

(and high-passed filtered at ~7° )

Filtered at 20 arcminutes

Stockholm, June 2nd, 2015 F.R. Bouchet: "CMB@50: Planck@22, bicep2, ACT, SPT..."
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> Red curve is the prediction based on the best fit TT in base LCDM

» 2015 data model is fine in polarisation till ~ O(1) pK?

» There are unmodelled systematics at lower level, i.e., we are limited by the
sophistication of the analysis and not yet by the noise of the HFI instrument

» The green line presents an estimate of the (uncorrected) beam mismatch
systematic effect, possibly the largest one at high ell.
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S Base ACDM model bl
Parameter [1] Planck TT+lowP [2] Planck TE+lowP

Quh? .. 0.02222 +0.00023  0.02228 + 0.00025
QN ... ... 0.1197 = 0.0022 0.1187 + 0.0021
1000\vic .« oo oo ... 1.04085 = 0.00047 1.04094 + 0.00051
T o 0.078 = 0.019 0.053 + 0.019
In(10"°Ay) ... ... 3.089 + 0.036 3.031 +0.041
Mo oo 0.9655 + 0.0062 0.965 + 0.012
Hy ........... 67.31 + 0.96 67.73 + 0.92
Q. . 0.315 +0.013 0.300 = 0.012
TR, 0.829 + 0.014 0.802 + 0.018
104~ ... .. [.880 + 0.014 [.865 + 0.019

TT & TE have quite similar uncertainties (but for ny),

but beware that they are still some low level systemat/cs in the polansatlon data
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The gravitational effects of intervening matter bend the path of CMB light on its way from the
early universe to the Planck telescope. This “gravitational lensing” distorts our image of the CMB
(smoothing on the power spectrum, and correlations between scales)

F.R. Bouchet: "CMB@50: Planck@22, bicep2, ACT, SPT..." Stockholm, June 2nd, 2015 1 3



The (grey) masked area is where foregrounds are too strong to allow an accurate reconstruction

rage 14 turopean >pace agency
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Planck for the first time measured the lensing power spectrum with higher accuracy than it is predicted by the base CDM model that fits the temperature
data
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(ro.002 < 0.10 @ 95% CL instead of 0.11)
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S (KSW)

Shapc and method Indcpendent  ISW-lensing subtracted

SMICA (T) Planck 2013
Local ......... 95+ 56 1.8+ 5.6
Equilateral .. ... -10 +69 -9.2+69 ISW-lensing subtracted
Orthogonal .. ... -43 33 -20 +33 KSW Binned Modal
SMICA (T+E) L
Local ......... 65+ 5.1 |l Z08%50 22459  1.6+60
Equilateral .. ... -89 + 44 fortho Nk 96 + 21 -25+73 -20+77
Orthogonal . . ... -35 +22 N - -17+41  -14x42
Constraint volume in LEO space
shrunk by factor of 3.
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The world of physics is taken aback by an extraordinary result

from a beautiful experimen with great sensitivity.
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Stockholm, June 2nd, 2015

The search for primordial gravitational waves is over.

It is r=0.2 and it is 5 sigma!

F.R. Bouchet: "CMB@50: Planck@22, bicep2, ACT, SPT..."
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> Since January 30t 2015, the
direct constraints on r
(Planck X Bicep2 & Keck)
have reached the level of the
previous best indirect
constraints (from Planck
alone T), i.e.

» r<0.11 @ 95%CL

(r=A/A; at, e.g.,
k=0.05Mpc)

» A new era began...

F.R. Bouchet: "CMB@50: Planck@22, bicep2, ACT, SPT..."
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=>If there is new physics beyond base ACDM, its observational signatures in the CMB are weak & difficult to detect.
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Next Planck release, in 1 year...+lots of steps and
opportunities towards

» full sky polarisation mapping, with enough .
sensitivity to detect unambiguously r=1073, and "
lots of frequency channels (+SZ, * form) %

» + spectroscopy: y, mu, recombination lines...
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