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Main changes in TT analysis:

Full mission data (2 © 5 sky surveys): lower noise

Larger sky fractions (100Ghz 66.3%,143Ghz 57.4%, 217Ghz 47.1%):
lower cosmic variance

Cross Half-Mission (CHM) rather than cross detector sets (DS):
avoids correlated noise at high L

More detailed dust modelling, weak foreground priors rather than +ACT/SPT
LFI low-L polarization (lowP) rather than WMAP: prefers lower optical depth t
Corrected calibration (now agrees with WMAP)

4K cooler line systematic (mostly) removed (removes LD1800 feature)

Bug fixes and numerous analysis changes

Binned Plik likelihood rather than unbinned CamSpec

Many new internal consistency checks



Nominal Full mission Base LCDM

(2 sky surveys) (5 sky surveys)
A A
[ \ [ \
2013 maps 2014 maps
[ A \ [ . \
2013 TT det. sets cross-year  cross-HM cross-HM
+ WP + larger 'Q +largerQ  +larger "Q + larger "Q
+ WP + WP + lowP + lowP
[1] Parameter [2] 2013N(DS) [3] 2013F(DS) [4] 2013F(CY) [5] 2014F(CHM)  [6] 2014F(CHM) (P1ik) (I12] —[6])/ope  ([5] = [6])/ o35
1008 o oo v o . 1.04131 £ 0.00063  1.04126 £ 0.00047 1.04126 £ 0.00048  1.04094 = 0.00048 1.04086 = 0.00048 0.71 0.17
W e e e e e e e 0.02205 £ 0.00028  0.02234 £ 0.00023  0.02230 £ 0.00023  0.02225 + 0.00023 0.02222 + 0.00023 —0.61 0.13
7 0.1199 = 0.0027 0.1189 +0.0022 0.1188 £ 0.0022 0.1194 = 0.0022 0.1199 = 0.0022 (.00 -0.23
Hy ..o o000 67312 678+1.0 67.8 1.0 6748 £ 0.98 67.26 =+ 098 0.03 0.22
Fs v ve v e e e 0.9603 £ 0.0073 0.9665 £ 0.0062 0.9655 + 0.0062 0.9682 £ 0.0062 0.9652 = 0.0062 -0.67 0.48
L 0315 £0.017 0.308 £ 0.013 0.308 £ 0.013 0.313 £ 0.013 0316 £0.014 —0.06 -0.23
o 2 S 0.829 + 0.012 0.831 £ 0.011 0.823 £ 0.012 0.829 + 0.015 0.830 = 0.015 —0.08 -0.07
T o e e e e e e 0.089 = 0.013 0.096 + 0.013 0.094 £ 0.013 0.079 £ 0.019 0.078 = 0.019 0.85 0.05
10477 ... L. 1.836 £ 0.013 1.833 £ 0.011 1.831 £0.011 1.875 £ 0.014 1.881 £ 0.014 —3.46 —0.42
\ ]| )
| |
CamSpec Plik
Cosmic-variance/noise Mainly non-statistical shifts

- mainly statistical shift

Note: * Consistency between likelihoods at 0.5, level for TT

* 2014 calibration change moves 0 (hencealso6 Q )upbyDg¢ b
Switching WP to lowP (LFI) shifts tdownbyDp i A shiftsupbyDc b
t little change to inferred amplitudes 6 and,,



DiF [uK?
o

4
o

—
.
o

e
o

ADIE
o

L
(=

New: E-mode polarization
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- Visually very good fit to prediction from TT best fit
- Evidence for small T-E leakage
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Base LCDM

Parameter [1] Planck TT+lowP  [2] Planck TE+lowP  [3] Planck EE+lowP  [4] Planck TT,TE.EE+lowP

Qph ..o 0.02222 +0.00023  0.02228+0.00025  0.0240 +0.0013 0.02225 £ 0.00016
Qb .. 0.1197 £ 0.0022 0.1187 + 0.0021 0.11507004 0.1198 = 0.0015
1006y« o voe e 1.04085 £ 0.00047  1.04094 £0.00051  1.03988 + 0.00094 1.04077 £ 0.00032
T 0.078 +0.019 0.053 + 0.019 0.059+0022 0.079 = 0.017
In(10"As) . . . ... .. 3.089 £ 0.036 3.031 £ 0.041 3.06670 010 3.094 £ 0.034

Mg oo 0.9655 = 0.0062 0.965 = 0.012 0.973 + 0.016 0.9645 = 0.0049
Ho............ 67.31 = 0.96 67.73 = 0.92 70.2+3.0 67.27 = 0.66
Qe eeoie e 0.315 £ 0.013 0.300 + 0.012 0.28670 0% 0.3156 = 0.0091
T8 o e 0.829 £0.014 0.802 = 0.018 0.796 + 0.024 0.831 = 0.013
10°4ge72 ... 1.880 £ 0.014 1.865 £ 0.019 1.907 + 0.027 1.882 £ 0.012

€ b ulieware.. There are still low level systematics in
the polarization spectra.

Differences between likelihood implementations
(Plik/CamSpec) D p,, in some extended models

Preliminary



(L(L + 1)]2C%% /27 [x107]

Updated: Planck CMB lensing power spectrum

] Planck 2014

Planck 2013
— van Engelen et. al. 2012
—J— Das et. al. 2013

Amplitude constrained to ~2.5% _
(400 detection of lensing).




Are Planck power spectrum likelihoods consistent
with other data in the base LCDM model?
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(adding BAO improves constraints)

But BOSS aD ¢& 1Ly | discrepant by D ¢&,

(Delubac et al, Font-Ribera et al 2014)
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Hubble parameter

Riess et al 2011:
O x& ¢8 kmO - BA

Humphreys et al 2013, Efstathiou 2013

Hy=70.6+33 kms 'Mpc™'. NGC 4258,

Hy = 69.7 £2.1 kms™ 'Mpc™', WMAP9,

Hp = 68.0+07 kms 'Mpc™!,  WMAP9+BAO.
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Redshift distortions/growth

Consistent (or a bit low?)

BOSS variants: solid +Samushia et al; dashed - Chuang, Beutler, Reid et al.



