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SPT sky�

We detect clusters in SZ regularly these days?�



Planck has the best multi-frequency coverage�



A sample of SZ clusters in Planck �
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Cosmology done with a smaller 
sample of `validated’ clusters�



What is the SZ sky ?�

Diego & SM	




The Planck SZ sky	  

DetecKon	  algorithm	  1	   DetecKon	  algorithm	  2	  



Planck has the biggest SZ sample�



Planck vs Others�



Planck cluster distribution �



Primer on cosmology with numbers�

Completeness	  



Cluster Cosmo – Can’t avoid astrophysics	  	  

Scaling	  

DistribuKon	  

SelecKon/	  
Completeness	  

Noise	  



The Algorithm�

	  We	  want	  from	  the	  SZ	  maps	  	  	  	  	  	  	  	  Y500	  –	  M500	  

To	  get	  	  	  YX500	  –	  MX
500	  

We	  use	  from	  Xray	  obs	  	  	  	  YX500	  	  =	  MX
gTX	  

	  MX
500	  –	  RX500	  	  

But,	  then	  	  

Mass	  bias	  calibrated	  from	  simulaKons	  



Real world has noise and we need 
to worry about completeness�

X	  2.2e-‐4	  arcmin	  2	  



Completeness Issues�



Number counts and bestfits �



Cluster cosmology�



Checks on systematics�

S/N	  and	  algorithm	   Mass	  bias	  and	  Mass	  funcKon	  



The number problem�

Both	  σ8	  and	  ΩM	  are	  higher	  from	  Planck	  CMB	  analysis	  !!	  



Planck vs Planck �



The y-sky and SZ Cl    (Theory Space)�

Planck	  SZ	  works	  with	  the	  ‘Halo	  Model’	  



The y-sky and SZ Cl  (in Planck data)	  



‘Other’ statistics of the y-sky (Theory Space)�

N-‐point	  pdf	  
(Halo	  model)	  

3-‐point	  stats/	  Bispectrum	  



SZ Power Spectrum & Contaminants �

Planck	  simulaKons	   Planck	  data	  Halo	  model	  and	  observed	  Cl	  



The observed stats of the SZ sky�

Observed	   Theory	  

..and	  
Bispectrum	  	  
(no	  primordial	  fNL)	  



On to Cosmology…�



Bestfit models vs Observation �



CMB vs non-CMB �



Reconciliation?�

Planck	  Primary	  
Σmν   <  0.93 eV	  

Planck	  clusters	  
Σmν   = 0.22 +/- 0.09 eV	  



Why do SZ cosmology or cluster cosmology?�
Cosmology	  is	  the	  study	  of	  our	  Universe	  and	  primary	  CMB	  is	  snapshot	  	  
when	  Universe	  was	  0.002%	  of	  present	  age	  !	  	  
Clusters/SZ	  probes	  structures.	  
	  
	  
Can	  potenKally	  probe	  InflaKon	  models	  in	  greater	  detail,	  say	  dns/dk	  
Also,	  look	  at	  the	  very	  strong	  cosmological	  param	  dependence	  
	  	  	  	  	  	  	  	  	  Cl	  ~	  σ8

7-‐8	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  Bispectrum	  ~	  σ8
11-‐12	  

	  
Small	  f	  NL	  	  but	  sKll	  sKll	  can	  have	  large	  g	  NL	  	  J	  	  
	  
And	  then	  there	  is	  Neutrinos	  and	  Dark	  Energy	  	  JJ	  



Thanks 


