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The	  Site	  and	  Telescope	  
Fowler	  et	  al.	  2007	  (0701020v2)	  



The	  Receiver	  
Swetz	  et	  al.	  2010	  (1007.0290)	  
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The	  ReducEon	  Pipeline	  

δT	  (μK)	  

• 	  CMB	  
• 	  Galaxy	  Clusters	  
• 	  Galaxies	  

J.	  Sievers	  

Dunner	  et	  al.	  2010	  (in	  prep)	  	  	  



ACT	  Survey	  

2009/10	  

Roughly	  1000	  Sq	  Deg	  at	  25	  uK-‐arcsec	  (148	  GHz)	  and	  40	  uK-‐arcsec	  (218	  GHz)	  
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	   	   	   	   	   	   	   	  Sample	  Selected	  via	  the	  Sunyaev-‐Zel'dovich	  Effect’	  

Sehgal	  et	  al	  2010	  (1010.1025)	  	  	  	  	  	  	  	   	  ‘Cosmology	  from	  Galaxy	  Clusters	  Detected	  via	  the	  
	   	   	   	   	   	   	   	   	  Sunyaev-‐Zel'dovich	  Effect’ 	  	  
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ACT	  SZ	  Bands	  

DistorEon	  is	  nearly	  
independent	  of	  redship.	  

ACT	  
150	  

ACT	  
220	  

ACT	  
280	  



Match	  Filter	  ExtracEon	  

Raw	  Map	   Filtered	  
(Abell	  2218	  –	  Only	  for	  illustraEon;	  

Different	  from	  SZ	  DetecEon)	  



Galaxy	  Clusters	  
Marriage	  et	  al	  2010	  (1010.1065)	  



Galaxy	  Clusters	  
OpEcal	  ObservaEons	  with	  Blanco,	  NTT	  and	  SOAR	   Menanteau	  et	  al	  2010	  (1006.5126)	  



Planck	  CollaboraEon	  



Sehgal	  et	  al	  2010	  (1010.1025)	  	  



Sehgal	  et	  al	  2010	  (1010.1025)	  	  



Sehgal	  et	  al	  2010	  (1010.1025)	  	  



CMB	  

SZ	   Sources	  

Das	  et	  al	  2010	  (1009.0847)	  

The	  Power	  Spectrum	  

Power	  Spectrum	  with	  largest	  mulEpole	  range	  (500-‐10,000)	  published	  to	  date.	  



Power	  Spectrum	  All-‐Stars	  



The	  High-‐Ell	  Power	  Spectrum	  
Dunkley	  et	  al	  2010	  (1009.0866)	  

MulE-‐frequency	  (148,	  218	  GHz)	  Data	  Allows	  Us	  to	  
Disentangle	  SZ	  Power	  ContribuEon	  	  



Galaxy	  Clusters	  

Probing	  the	  EnEre	  Cluster	  PopulaEon	  
Astrophysical/Cosmological	  ImplicaEons	  

Dunkley	  et	  al	  2010	  (1009.0866)	  

Sehgal	  2010	  
Trac	  2010	  
BaSaglia	  2010	  
Shaw	  2010	  

First	  such	  constraints	  from	  SPT:	  	  
Leuker	  et	  al.	  2010	  
Recent:	  Shirokoff,	  Reichardt	  et	  al.	  2010	  

Best-‐fit	  SZ	  Power	  Spectrum	  
Level	  InsensiEve	  to	  
Assumed	  SZ	  Template:	  
differences	  in	  
interpretaEon	  of	  level.	  



Shirokoff	  et	  al	  2010	  

Less	  tension	  than	  originally	  reported:	  a	  couple	  sigma	  tension	  
in	  sigma8.	  

Completely	  dominated	  in	  by	  systemaEcs,	  dominated	  by	  
cluster	  astrophysics	  in	  systems	  (low	  mass,	  high	  redship)	  that	  
need	  more	  study.	  	  

To	  repeat	  what	  has	  been	  said	  throughout	  the	  conference	  
about	  apparent	  problems.	  This	  data	  represents	  an	  addiEonal	  
opportunity	  to	  beSer	  understand	  cluster	  physics	  in	  systems	  
without	  well	  constrained	  models.	  	  

For	  well	  measured	  massive	  systems	  used	  in	  cluster	  count	  
cosmology,	  things	  are	  beSer	  in	  hand.	  



STRIPE	  82	  

2009/10	  



Clusters	  in	  SDSS	  Stripe	  82	  

27	  Confirmed	  SZ	  DetecEons	  

“AutomaEc”	  ConfirmaEon	  	  
From	  Sloan	  

24	  New	  DetecEons	  (well	  
maybe	  not	  aper	  today!)	  

Spec-‐z	  for	  BCGs	  from	  Sloan	  

Complementary	  Sky	  Coverage	  
to	  SPT	  	  

Observable	  from	  both	  	  
Hemispheres.	  



PI:	  M.	  Takada	  
Larger	  proposal	  in	  this	  year!	  Subaru	  Lensing	  Study	  of	  ACT	  Equatorial	  Cluster	  @	  z=0.8	  



Stripe	  82	  plus	  2008	  Southern	  
Results:	  

50	  Total	  Clusters	  

37	  SZ-‐discovered	  	  
(not	  all	  from	  ACT)	  

Median	  Redship:	  0.45	  

More	  to	  come	  as	  more	  data	  is	  
analyzed.	  

ACT	  Cluster	  Yield	  to	  Date	  



Detection of SZ Decrement from SDSS LRGs in ACT Data 13

Fig. 6.— SZ– Mass Correlation. Y200ρ̄ estimates are plotted against cluster masses for each luminosity bin for both the full (Table 2) and
radio-quiet (Table 3) LRG samples . The three sets of points shown use three separate mass estimates for the four LRG luminosity bins.
The black circles correspond to mass estimates derived from analysis of halo bias using b� = 0.99 (Seljak et al. 2005). The red triangles
correspond to mass estimates derived from analysis of halo bias using b� = 1.30 (Reid et al. 2010). Finally, the blue squares correspond to
mass estimates derived from weak gravitational lensing measurements (Reyes et al. 2008). The range in these masses represents some of
the systematic uncertainties in converting LRG luminosity to halo mass. The solid line shows the expected model for the Y −M relation
(equation 15), as determined from the microwave sky simulations of Sehgal et al. (2010a).

Y-‐M	  from	  Stacking	  on	  LRGs	  

N.	  Hand	  et	  al.	  2011	  (1101.1951)	  



ACTPol	  
M.	  Niemack	  et	  al.	  2010	  (1006.5049)	  

Deploy	  date:	  Summer	  2012	  
4x	  More	  SensiEve	  than	  ACT	  
4000	  sq-‐deg	  25	  uK-‐arcmin	  survey	  
300	  sq-‐deg	  deep	  (few	  uK-‐armin)	  survey	  
Equatorial	  LaEtudes	  
~800	  Clusters	  Expected	  	  

Overlap	  with	  anEcipated	  Subaru	  Hyper	  
Suprime	  Cam	  lensing	  survey	  and	  prime	  focus	  
spectrograph	  follow-‐up.	  Think	  Sloan	  photo/
spectro	  survey	  repeated	  at	  z=1	  and	  2.	  



Stay	  Tuned…	  



Data	  Used	  in	  2008	  South	  Results	  


