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Standard Model of Cosmology
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Sloan Digital Sky Survey
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Standard ACDM
cosmology.

Collisionless cold
dark matter.

Newtonian self-
gravity.
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Dark Cosmic Web
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Y(h~Mpc)

Cosmological Information
Selt-similarity
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Cosmological Information
Selt-similarity
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Cosmological Information
Dark matter physics
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linear power spectrum
z=0

—  WMAP7 cdm
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—— P18 bdm z,=10°, f,4n=0.5
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wdm — warm dark matter
(Bode+ 2001, Viel+ 2005,
Schneider+ 2012)

bdm — ballistic dark matter
(Das+ 2019;

see also Cyr-Racine+ 2016,
Vogelsberger+ 2016)
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Cosmological Information
Dark matter physics
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Cosmological Information
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e Small scales rapidly deviate from
linear growth

e Simple non-linear models capture
early growth

(Arya+ in progress)
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Tracers of matter



Dark Haloes as Cosmic Tracers
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Environment of Cosmic Tracers
Local tidal field & large-scale density
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Environment of Cosmic Tracers

Local tidal anisotropy & large-scale bias
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Spearman rank correlation

Tidal Anisotropy Explains Assembly Bias
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p ~ anisotropy of halo velocity dispersion
c,/a, ~ asphericity of halo velocity ellipsoid
c/a ~ asphericity of halo shape

iy ~ concentration of halo density profile
A ~ halo angular momentum
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Cosmology with the Cosmic Web



Cosmic Web as Cosmic Probe

Galaxy Clusters

Redshift-Space Distortions

T
vpeC,”/H V
1 &

Lyman-o Forest
Weak Lensing
Voids

Baryonic Acoustic Oscillations ax
Sound horizon at last scattering

» All probes use biased tracers
of dark matter.

® Jracer & DM mapping is
nuisance for cosmology, key
variable for galaxy + IGM
evolution studies.

CZohs = Hax + Voec|

image courtesy: Brookhaven National Lab
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Cosmic Web as Cosmic Probe
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(AP & Alam 2001.08760)
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Voronoi Volume Function

A new probe of cosmology and galaxy evolution
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Conclusions

% Cosmic web evolution is a rich source of multi-scale,
non-linear cosmological information

* Probed by biased tracers, whose properties must be
understood for cosmological use

* Voronoi volume function: probes both cosmology and
galaxy evolution.



