






Cluster Lensing 
• CMB lensing reconstruction measures cluster lensing statistically
 through average profiles or the cluster-mass correlation function
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Cluster Lensing 
• In combination with optical lensing, can measure distance ratios
 for (early) dark energy, curvature etc.

Hu, Holz & Vale (2007); Das & Spergel (2008)



Summary: Lecture II
• Polarization carries information in its direction and amplitude: E

and B modes

• Secondary polarization from reionization provides a window on
inflation through gravitational wave B modes and allows
consistency test of slow roll

• Ionization and density modulation produces B modes on the scale
of inhomogeneity (typically < 10′)

• Large-scale structure lenses the CMB causing smoothing of
temperature power spectrum and creation of B modes

• Information on cosmic acceleration, neutrinos encapsulated in PCs

• Quadratic estimators reconstructs lenses associated with large
scale structure, halos in principle allowing precision tests




