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why voids? they’re empty!




a public catalog of over 2,000 voids

http://www.cosmicvoids.net
Cosmic Voids I

Home | Void Identification Algorithm | Public Catalogs || News and Updates || Contact

Welcome to the Public Cosmic Void Catalog

This is the repository for the public releases of 2 comprehensive cosmic void catalog frem galaxy redshift
surveys. This catalog is the product of a collaboration of P.M. Sutter (Illinois/IAP/OSU), Benjamin Wandelt
(IAP/UPMC/Illinois), Guilhem Lavaux (Perimeter), and David Weinberg {OSU). Our void finder algorithm is
based on ZOBOW, which uses Voronoi tessellations and the watershed transform to identify voids. See here for
the journal article describing our methed used for defining and cataloging voids.

Catalog at a Glance:

The catalog contains all the information required to reproduce the journal article. This means that the
catalog contains the raw ZOBOV-generated catalog and all derived data products, such as:

+ \oid barycenters, redshifts, effective radii, and redshifts
+ Locations of member galaxies
One-dimensional radial profiles of stacked voids
Two-dimensional projections of stacked voids
Redshift-dependent void number counts
Void size distributions

Catalog Objectives

The primary purpose of this catalog is to promote collaborative void science. This includes research into
the nature of voids and their use as astrophysical and cosmological probes. Potential topics include:

The Alcock-Paczynski test

Size distributions

Ellipticity distributions

integrated Sachs-Wolfe effect

Fifth forces and f{R) gravity

Large-scale anistropies

Weak lensing anti-shear

Cosmological magnetic fields

Environmental dependence of galaxy metallicities




void applications

size distributions (Lee & Park 2006)

ellipticity distributions (Bos et al. 2012)

Alcock-Paczynski test (Sutter et al. 2012)

Integrated Sachs-Wolfe effect (Planck Collaboration 2013)

fifth forces and f(R) gravity (Li et al. 2012)

weak anti-lensing (Melchior et al. 2013)

standard rulers (Hamaus et al. 2013)

environmental dependence of galaxy metallicities (Hoeft et al. 2006)

origins of large-scale magnetic fields (Neronov & Vovk 2010)

Lya (Tejos et al. 2012)

=



:?_l
v
a
O

Laci
=
o
A
o

o

void application: abundances

=== (CMASS Mid
mmm  N-body Mock
— SVdW 4 =-0.015

Bl Masked N-body Mock
W Masked 2LPT Mock

(Sutter et al. 2013)
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void application: anti-lensing
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void application: standard rulers

®—e voids: <P, /P, >
B8 voids / galaxies: <P,/P,, >

*—k galaxies: {Pvqu:;nm :}X {Pvgf/ng >
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(Hamaus et al. 2013)




void application: coupled DM-DE

ACDM (N, = 34)

¢DE 5=0.00 (N, = 35)
¢DE 5=0.33 (N, = 31)
cDE 3=0.66 (N, = 28)
cDE 5=0.99 (N, = 29)

n/nycpy—1

(Sutter et al. in prep)



void application: alcock-paczynski test
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A-P prediction for future surveys
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the DR7 A-P result
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SDSS DR first results

16 sdss_dr9(systematics corrected)
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public catalog and our work
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how to find voids?

galaxy i

survey/simulation

Voronol
tessellation

—

watershed
transform

—

volids!




galaxy void = dark matter underdensity

.= 20-25 h ' Mpc (centered on HOD Dense)

Co-centered Samples
=== HOD Dense
¢ . === Halos Dense
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void
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real-space profiles without modeling

Line of sight
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