
Large scale polarization of the CMB (WMAP) 

•  Angular power spectrum ~ rms 
fluctuations vs. scale 

•  Large scale polarization 

   Integral measure of τe back to 
recombination  

   Earlier => higher τe 

 τe ~ σTρL ~ (1+z)3/(1+z) ~ (1+z)2 

   Large scale ~ horizon at zreion      
l < 10 or angles > 10o  

   Weak: uK rms ~ 1% total inten.   

Jarosik et al 2011, ApJS 192, 14 

Baryon Acoustic Oscillations: 
Sound horizon at recombination  

τe = 0.087 +/- 0.015 

Sachs-
Wolfe 


