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Abstract: <p>I will describe atidal effect whereby the decay of primordial gravity waves leaves a permanent shear in the large-scale structure of the
Universe. Future large-scale structure surveys - especially radio surveys of high-redshift hydrogen gas - could measure this shear and its spatial
dependence to form amap of theinitial gravity-wave field. The three dimensional nature of this probe makesit sensitive to the helicity of the gravity
waves, alowing for searches for early-Universe gravitational parity violation. Due to the large number of measurable modes in the high-redshift
large-scale structure, these tidal imprints could ultimately be more sensitive than searches for CMB B-modes.</p>
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Primordial gravity waves are a window to the early
Universe
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Galaxy lensing B-modes
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Galaxy shear vs LSS shear
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Gravity wave evolution
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LSS shear evolution?
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LSS shear evolution?
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Need to think carefully
about Iinitial conditions




Shear h

Inflation stretches
long-wavelength

tensor mode
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Shear h |

Inflation stretches
long-wavelength
tensor mode
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Shear h

Redefine
coordinates to
eliminate shear

locally

(grid represents
original
coordinates)
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Metric is locally Robertson Walker
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Scalar mode generated on small scales
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Second term: tidal interaction
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Permanent signature of decayed
gravity wave: a fossil |
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Permanent signature of decayed
gravity wave: a fossil |
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Tegmark and
Zaldarriaga, 2009

V ~ 1000 Gpecd  k_max ~ 1000 h/Mpc

~10"® modes.
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Tegmark and
Zaldarriaga, 2009

V ~ 1000 Gpecd  k_max ~ 1000 h/Mpc
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Jeong and
Kamionkowski, 2012
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Interlude:
Gravity wave helicity and

the CMB
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Pr — P, = Ax Py

Naive expectation:

CEB AX\/CgZEchB

CTP ~ Axy/CITCEE
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Wayne Hu's Polarization Intro
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» Gravity wave helicity unobservable in the CMB
unless:

* Near maximal helicity ( > 50%)

e r> 0.02 (current upper limitisr > 0.07)

» Because of dimensionality
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Back to tidal fossils

* Preserves all geometric information

* No suppression of helicity signal, confusion with
scalars
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Summary

» Tidal interaction leaves permanent fossil of
gravity waves in LSS shear

* High-redshift 21 cm hydrogen surveys could be
extremely sensitive to GW background

» Full 3D information: can study detailed physics
of GWs
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