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I’m talking about…	  
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ACT results:���

and���



Please ask me about other work too!���





The Cosmic Microwave Background���

���
���
Linear theory à ‘clean physics’���
���
Basic elements well understood 

à numerical codes���
���

D
en

si
ty

 ρ
	


log(1+z)���

   ���
 ��� Renée Hlozek – Cornell ���



The Cosmic Microwave Background���

���
���
Linear theory à ‘clean physics’���
���
Basic elements well understood 

à numerical codes���
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Bennett et al. 
2012���   ���
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CMB Power Spectrum���

Image credit: Erminia Calabrese for Planck���



Basic cosmological model���

“Just 6 numbers”: 
 

 

 

 

 
Densities of the 
universe 

Initial conditions 

Reionization physics 



The CMB power spectrum���



ACT probes new scales���

Sudeep Das for the ACT collaboration��� Renée Hlozek – Cornell ���
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The Telescope���
Located in Cerro Toco, Northern Chile���
High and dry: 5200 m above sea level, 0.49mm PWV���
6m off-axis Gregorian primary���
1’ resolution���
3 frequency channels:���
148, 218, 277 GHz���

���
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Results in this talk use full data from two frequencies (148+220 GHz).���
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radio galaxy���

SZ cluster���

ACT &Planck���



The ACT components���
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Where is ACT’s power?���

Silk damping regime:���
peaks 3-7 probed by ACT���

   ���
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Dunkley, Calabrese, Sievers, et al. 2013���
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Effective relativistic species���
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Hou, Keisler, Knox et al. 2011���
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Effective relativistic species���

Sievers, Hlozek, Nolta et al. 2013���

Consistent with 3 
neutrino model.���
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Effective relativistic species���

Sievers, Hlozek, Nolta et al. 2013���

Consistent with 3 
neutrino model.���
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Inflationary parameters���

   ���
 ���

Changes in 
model for���
Recfast v1.5���
compared to���
Recfast 1.4.2���

Sievers, Hlozek, Nolta et al. 2013���
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model for���
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compared to���
Recfast 1.4.2���

Inflationary parameters���



Constraints on the primordial 
power��� Hlozek et al. 2012���
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Hlozek et al. 2012���



   ���
 ���

Hlozek et al. 2012���
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Planck Data Reconsidered���

arXiv:1312.3313���



Consistent cosmological picture���

WMAP 94 GHz��� Planck 100 GHz���
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Planck consistency���

Image credit: Erminia Calabrese for Planck ���
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Planck consistency���
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Planck XV��� Renée Hlozek – Cornell ���



Paper XV ���

Data - CMB���

Data – CMB - foregrounds���



From data to model fits���

•  TODs mapped – CMB maps at different 
frequencies (NB: detector set vs season)���
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•  Make a mask for galactic emission and 
point sources���

•  Remove residual galactic emission 
from spectra���
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•  Create covariance matrix���

Planck XV���
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•   Covariance matrix includes noise model, 
mode coupling matrix, pixel window 
function and beam transfer function…���

Image credit: Raphael Flauger���
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•  Compute power spectrum ���
•  Fit model to your ���

  100x100���
  143x143���
  143x217���
  217x217 ���

 data���
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Use for masks���



With additional cleaning…���
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Use for masks���



Cleaning coefficient���
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What does extra cleaning do?���
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Parameter shifts���
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Why didn’t Planck do this 
removal?���

•  Dusty galaxy emission either subtracted, 
or modelled���

•  Planck model is sufficient to handle the 
dust���

•  Doing extra high-frequency cleaning 
gives you more of the sky ���

•  Shifts we see aren’t due to improved 
cleaning...���
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Where do the shifts come from?���



Shifts in simulations���
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Where are the shifts coming 
from?���

We don’t have the same maps as the Planck team uses.���
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Different cleaning prescriptions���
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Sky coverage���
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Shifts not due to fsky���
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Summary���
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