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Galaxy clustering and cosmology
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Galaxy clustering and cosmology
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Cosmic Acceleration

o The origin of cosmic acceleration is one the most important questions
in cosmology and physics today:
Dark Energy or a modification of standard gravity !
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o The growth rate of the large-scale structure uniquely allows probing gravity

Growth rate of structure f(z) is crucial to break the degeneracy between

cosmological models to explain cosmic acceleration
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Redshift-space distortions

Redshift-space distortions (RSD) in galaxy redshift surveys are unique to
measure the growth rate of structure f(z)
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Galaxy positions are distorted by

LSS from the 3D galaxy peculiar velocities induced by

distribution in redshift survey structure growth



Redshift-space distortions

Anisotropic two-point correlation

function
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The linear component of these distortions maps
coherent motions induced by the growth of

structure




Redshift-space distortions

Anisotropic two-point correlation

function
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The linear component of these distortions maps

coherent motions induced by the growth of
structure
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VIPERS survey analysis
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Highest redshift currently probed : x=0.8
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(de la Torre, Guzzo, Peacock et al. 2013)



BOSS (DR11) survey analysis
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Constraints on f o
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Constraints on f o
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O  Next-generation surveys (e.g. Euclid,
DESI): 1-2% precision on foy

al. 1994, Peacock & Dodds 1994):
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RSD non-linear models

P; (k, 1) = D(kuoy)Px (k, 11,b)
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Knowledge of galaxy biasing
Knowledge of the underlying

velocity power spectra

(de la Torre & Guzzo 2012)
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An undesirable perspective...(?)

Non-linear RSD model by Taruya et

al. (2010) in terms the two-point
correlation function multipole
moments

Accurate but need to be able to
predict the non-linear density-
density, velocity-div - density and
velocity-div —velocity-div power
spectra for any cosmology.

(de la Torre & Guzzo 2012)
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Systematic on f measurements

Most advanced non-linear models
allow to better model RSD when
going to the quasi-non-linear
< regime.
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Summary

RSD is a fundamental probe to test and understand the cosmological
model and in particular the origin of cosmic acceleration

Current measurements are consistent with standard (Einstein) gravity
but are not able to distinguish between different gravity models

Next generation massive redshift surveys such as Euclid will allow the
measurement of f(z) to a few percent up to z=2

= But RSD models need to be improved to reduce
systematics

Improved non-linear prescriptions have been recently proposed but can
be difficult to implement, need to converge on models



