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Overview

Updates since 2013

Part 1: Power spectra

o Analysis masks

o The Planck HFI power spectra

o Consistency checks and residuals
Part 2: Likelihood

o Foreground model

o Likelihood construction

o Verification



What's new

@ More data: full 29 months of observations,
enabling further checks

o Improved data processing:
systematics removal, calibration, beam reconstruction

o Improved foreground model
o Larger sky-fraction used for analysis

o More robust to systematics:
based on half-mission cross power spectra

o The 2014 analysis includes polarization



The Planck high-¢ likelihood

Exact likelihood evaluations are expensive:
L(6) < exp (—1/2 dC_ldT)

Evaluating pixel space likelihoods takes O(£S ) operations.

We instead follow the Planck 2013 approach:
We use a fiducial Gaussian approximation, now generalized to
include polarization

— We work with a pre-compressed data vector: the empirical
power spectrum coefficients



Masks: Temperature

100 GHz:
Galactic + point source + CO
fsky ~ 66%

143 GHz:
Galactic + point source
fsky = 57%

217 GHz:
Galactic + point source + CO
fsky =~ 47%




Masks: Polarization

100 GHz:
Galactic
fsky = 70%

143 GHz:
Galactic
fsky =~ 50%

217 GHz:
Galactic
fsky ~ 41%




Foreground subtracted TT power spectrum*
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Foreground subtracted TE power spectrum*
Disclaimer: There are unmodeled residual systematics
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Frequency averaged spectrum reduced x? = 1.04

*Preliminary results



Foreground subtracted EE power spectrum*
Disclaimer: There are unmodeled residual systematics
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Consistency check: TT frequency power spectra®

100x100

143x143

—143x217

—217x217

%n..l I lLH....u | Mlﬂ

R m#“”

bt s b e, g it 1

fh

wepbigb

”Illl ”!NL. [ sehd g0

R

2500

- -
1500 2000

KA

.IMLHMQHHMmlthnmm;#JJL

500

ity

o — [
o —fo— —o—
P === —
— P e
b—— Fo— fo—— o—— ‘_
— —f— ] "
S S S ] =] =) S
@ @ ) @ @ @ @
| | |

17 Jav

[ ) Jav

[0 Jav

17 Jav

10

*Preliminary results



Consistency check: polarization given temperature spectra*
Conditional spectra and covariances:
CfP|C}T = <Cfp> + CPP,TTC;%“,TT(CKTT - <CKTT>)

-1
CPP,PP|C}T = CPP,PPCPP,TTCTT,TTCTT,PP
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Data selection for the high-¢ likelihood

Frequency beam [arcmin] noise [K?]* l-range
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The high-/¢ likelihood
We construct a fiducial Gaussian likelihood, using
@ a parametric foreground model to marginalize over
(12 parameters)

217 x 217

103

X 107}
&
10 b
— tSZ — kSZ === Y Foregrounds
—— Point source —— Dust — CMB
100 L L L
1500 2000 2500

0 500 1000
13



The high-/¢ likelihood

We construct a fiducial Gaussian likelihood, using
@ a parametric foreground model to marginalize over
@ noise estimates of the data, obtained from half-ring difference

maps, corrected for bias using the difference between auto and
cross spectra
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The high-/¢ likelihood

We construct a fiducial Gaussian likelihood, using
@ a parametric foreground model to marginalize over
@ noise estimates of the data, obtained from half-ring difference
maps, corrected for bias
@ a set of best fit power spectra at each frequency
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The high-¢ likelihood

We construct a fiducial Gaussian likelihood, using
@ a parametric foreground model to marginalize over

@ noise estimates of the data, obtained from half-ring difference
maps, corrected for bias

@ a set of best fit power spectra at each frequency
o analytical approximations to compute Cy covariance matrices
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Likelihood verification on simulations

We computed cosmological parameters from 100 simulated HFI
data sets, marginalizing over 12 foreground parameters.
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Likelihood verification on data

We checked that results are robust with respect to

o different likelihood code implementations:
Plik, Camspec, Hillipop, Mspec, Xfaster

o the multipole range used for analysis
o removing individual frequency power spectra
o the choice of analysis masks

o different foreground treatments:
parametric modeling vs. map based cleaning
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Appendix: TE frequency power spectra®
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Appendix: EE frequency power spectra®
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Appendix: The CMB only likelihood*
Given the data model C, = CFMB + CFG(9),
we marginalize over CEG using Gibbs sampling,

CMP I s p(CSMBICy S a)

CEG,iJrl (_JP(C;FG|C€CMB,2'+1’d)
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Appendix: Dust modeling vs. dust removal*

Plik (blue) - Mspec (red) comparison
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Appendix: Plik vs. Camspec residuals*
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