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Now,	  the	  official	  2015	  TT	  plot	  from	  the	  paper	  

TT+lowP	  best	  fit	  
(lowP:	  l<30)	  
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and	  the	  polariza=on	  plots	  

Residuals	  dominated	  
by	  the	  T-‐P	  leakage	  

same	  TT+lowP	  best	  fit	  
as	  in	  the	  previous	  slide	  



Power	  spectra	  and	  likelihoods	  

•  Temperature	  spectra	  TT	  (l>=30)	  →	  likelihood	  
–  100x100,	  143x143,	  217x217,	  143x217	  
–  80%,	  70%,	  60%	  of	  the	  sky	  for	  100,	  143,	  217GHz	  

•  Temperature	  likelihood	  (l<30)	  
–  Low	  resolu=on	  pixel-‐based	  CMB	  maps	  

•  Polariza=on	  spectra	  TE,	  EE	  (l>=30)	  →	  likelihood	  
–  All	  frequency	  combina=on	  with	  100,	  143	  and	  217GHz	  
–  70%,	  50%,	  41%	  of	  the	  sky	  for	  100,	  143,	  217GHz	  

•  Polariza=on	  likelihood	  (l<30)	  
–  Low	  resolu=on	  Q	  and	  U	  LFI	  70GHz	  map	  
cleaned	  by	  the	  LFI	  30GHz	  and	  HFI	  353GHz	  maps	  

Planck	  TT	  

Planck	  TE	  
Planck	  EE	  

LowP	  
instead	  of	  WP	  
(WMAP	  
polarisa=on)	  
in	  2013	  
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Power	  spectra	  and	  likelihoods	  
same	  TT+lowP	  best	  fit	  
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Power	  spectra	  and	  likelihoods	  
+	  lensing	  likelihood	  
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Planck	  &	  RSD
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Tension	  with	  large	  scale	  structures

Planck	  2015	  results.	  XXIV.	  
Cosmology	  from	  SZ	  cluster	  counts	  

Planck	  clusters	  
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Neutrinos	  help	  
but	  cannot	  be	  the	  unique	  answer
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Other	  extensions	  
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ΛCDM	  model	  



0.30 0.45 0.60 0.75

⌦m

0.30

0.45

0.60

0.75

⌦
⇤

+TE+EE

+lensing

+lensing+BAO

40

44

48

52

56

60

64

68

H
0

Curvature	  



�2

0.95 0.96 0.97 0.98 0.99 1.00

ns

0.00

0.05

0.10

0.15

0.20

0.25

r 0
.0

02

N
=

50
N
=

60

ConvexConcave

�

Planck TT+lowP

Planck TT+lowP+BKP

+lensing+ext

Constraints	  on	  r

r<0.09	  
(95%CL	  Planck	  TT+lowP+lensing+ext+BKP)	  	  



Conclusions	  

•  2015:	  data	  from	  the	  full	  mission	  +	  polariza=on	  spectra	  
(TE,	  EE)	  

•  Cosmo	  parameters	  ship	  only	  by	  ~<0.5σ	  between	  2013	  
and	  2015	  except	  θMC	  (+0.7σ),	  Ase-‐2τ	  (+4σ)	  and	  τ	  (-‐1σ)	  

•  Neff=3.04	  ±	  0.18	  (TT+TE+EE+lowP+BAO)	  
•  Σmν<0.23	  eV	  (95%CL,	  TT+TE+EE+lowP+lensing)	  

[Σmν<0.17	  eV	  (95%CL,	  TT+TE+EE+lowP+BAO)]	  
•  r<0.09	  (95%CL,	  TT+lowP+lensing+ext+BKP)	  
•  S=ll	  a	  very	  good	  agreement	  between	  Planck	  and	  BAO	  
•  No	  more	  tension	  with	  SNIa	  (Betoule	  et	  al.	  2014),	  H0	  (if	  
error	  from	  previous	  studies	  revised)	  

•  Tension	  with	  structures	  on	  σ8	  s=ll	  present	  
(Planck,	  BAO,	  structure	  seem	  incompa=ble)	  


