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South Pole Telescope (SPT) Atacama Cosmology Telescope (ACT)



  



  



  

The power spectrum



  

Best-fit LCDM model



  

Cosmological (Non-standard) 
parameters for neutrinos
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Other cosmological measurements

●  Baryon acoustic 
oscillation

●  H_0



Cosmological constraints on 
since WMAP7

Komatsu et al., 2010, 
arXiv:1001.4538
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Constraints on         from the first 
results from ACT and SPT

Dunkley et al. 2010 Keisler et al. 2011



Constraints on        from
SPT survey

Hou et al. (SPT collaboration), 2012
arXiv:1212.6267



Constraints on        from PLANCK

PLANCK collaboration, 2013
arXiv:1303.5076



Consistency between CMB, BAO 
and H_0 



Two angular scales

● Sound horizon scale

● Photon diffusion
damping scale

Very precisely measured by 
the locations of acoustic peaks 
(0.06% from Planck in LCDM)

0.2% precision from 
Planck in LCDM

http://ned.ipac.caltech.edu/level5/Sept02/Reid/Figures/figure3.jpg

Wayne Hu 
PhD Thesis Figure 1.6



Two angular scales



Two angular scales



Hou et al., arXiv:1104.2333



Hou et al., arXiv:1104.2333





Bashinsky & Seljak, 2004



Planck+WP+
highL

Planck 2013,
XVI

Planck+WP+
highL



Constraints on            from SPT                   survey

Hou et al. (SPT collaboration), 2012
arXiv:1212.6267



Constraints on            from PLANCK

PLANCK collaboration, 2013
arXiv:1303.5076



Neutrino mass imprint on CMB by 
ISW effect

Hou et al. (SPT collaboration), 2012
arXiv:1212.6267



Neutrino mass and expansion rate



Neutrino mass and CMB lensing



Summary

● Cosmological or astrophysical signals provide 
another way of studying neutrino physics

● Current significance of the preference for the 
non-standard model (Neff > 3) from 
cosmological signal is weak

● Interpretation of physical stories given the new 
data is still intriguing



Special thanks to Brendan Crill
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