


Polarization Lensing

Since E and B denote the relationship between the polarization

amplitude and direction, warping due to lensing creates B-modes
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Zaldarriaga & Seljak (1998) [figure: Hu & Okamoto (2001)]



Reconstruction from Polarization

Lensing B-modes correlated to the orignal E-modes in a specific
way

Correlation of E and B allows for a reconstruction of the lens

Reference experiment of 4' beam, 1uK' noise and 100 deg?

Original Mass Map Reconstructed Mass Map
Hu & Okamoto (2001) [iterative improvement Hirata & Seljak (2003)]



Why Care

Gravitational lensing sensitive to amount and hence growth of
structure

Examples: massive neutrinos - dIn C?® /dm, ~ —1/3eV, dark
energy - dln CPP /dw ~ —1/8

Mass reconstruction measures the large scale structure on large
scales and the mass profile of objects on small scales

Examples: large scale decontamination of the gravitational wave B
modes; lensing by SZ clusters combined with optical weak lensing
can make a distance ratio test of the acceleration



Lecture 1I: Summary

Polarization by Thomson scattering of quadrupole anisotropy

Quadrupole anisotropy only sustained 1n optically thin conditions
of reionization and the end of recombination

Reionization generates f~-modes at low multipoles from and
correlated to the Sachs-Wolfe anisotropy

Reionization polarization enables study of 1onization history, low
multipole anomalies, gravitational waves

Dissipation of acoustic waves during recombination generates
quadrupoles and correlated polarization peaks

Recombination polarization provides consistency checks, features
in power spectrum, source of graviational lensing 5 modes

Gravitational waves B-mode polarization sensitive to inflation
energy scale and tests slow roll consistency relation





