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The standard cosmological mod

Physics Nobel
Prize 2011
Perimutter,

Albert Einstein
The study of large scale structures is a powerful tool
to understand the composition of the universe.
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Voids =>different shapes but spkeric:at average o

L8 shape in an isotropic and homogeneous universe!

AR Sphericity is the key feature!




Alcock-Paczynski test

The test uses the apparent stretching of spheres in the redshift space
coordinates to estimate the local geometry of expansion by comparing
the angular size to the radial/redshift size that is affected by cosmology.
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This kteskt can be apptieci to VOIDS !
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cosmological neutrinos and
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cosmological neutrinos and
* B fundamental

parameters/ Shysics
models Voids: Dark
Energy-dominated
universe .
accelerated ob]ects
expan5|on DE ( FOM one order of

magnitude higher than BAO)
BAG compared to void
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Creait: Pa&manabﬁan et al. 2012 (ArXiv: I2O2.OO9O)4/ »



How to determine the void

spherical density profile?
Line of sight

Peculiar velocities
contribute to redshift

DISTOKT the
void density profile.

We mwust EXCLUDE
diskortion!

Improve
AP test by
Improving
shape
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The method to get the spherical profile

Kej tdea Line of sight
Projecting the 3D distribution
along the line of sight, the

contribution of peculiar
velocities disappears.

From this projection we
reconstruct a 3D profile

Z
without the contribution y
of peculiar velocities.
- /

We can obtain the SPHERICAL density
profile of stacked voids in real space.
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; The toy model . .‘
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Abel inverse transform:
mathematically well-defined
but ill-conditioned!
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Reconstructed g(r,)

5 g(r,) from simulation
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Stacking from 10 to 12 Mpc/h

Simulated void from G. Lavaux 8/ 12
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REAL DATA from SDSS!!
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arXiv:1306.3052 (A. Pisani, G.Lavaux, P. M. Sutter, B. D.Wandelt 201 3) 9 12


http://arxiv.org/abs/1306.3052

What can Cosmic Voids constrain?

1f something is qoing to r@.s[aond to
neutrinos or Dark Energy it's void features!
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Back to the future:
upcoming surveys & telescopes
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Back to the future:
upcoming surveys & telescopes
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Alcock-Paczynski test

The deviations from fiducial cosmology
cause geometrical distortions.

or1 = D4(z)60  comoving line of sight distance

ory =cH '(z)0z projected angular extent

where

Dy = c/ H 1 ()d? H(z) = HO\/Qm(l +2)3 + Qq
0



