Using structure formation
to constrain dark matter models
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Modeling Structure Formation: Overview

All dark matter scenarios suppress perturbations !
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Examples with strong suppression:
e warm DM (Bode ct al 2001) e ultra-light axion DM (Marsh and silk 2013)
* interacting DM (Boehm et al 2005) * mixed DM (Boyarsky et al 2009)

o self-interacting DM (cyr-Racine ctai2oizy ~ ® decaying DM (Kaplinghat 2005)




Modeling Structure Formation : Free-Streaming

10° WDM: m=2.0ke

Free-streaming estimate : — WM m=3.0ke
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Modeling Structure Formation: Boltzmann solver

10°H — cpm

The proper Boltzmann calculation: WDM: m=2.0ke
— WDM: m=3.0ke

— WDM: m=4.0ke
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Modeling Structure Formation: Sharp-k Model
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Extended Press-Schechter: A
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Requires sharp-k modification!
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Modeling Structure Formation: Overview
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e Simulations: Best option but very painful (artificial clumping!)
e EPS: Sheth-Tormen model (does not work)
e EPS: sharp-k model (works)




Modeling Structure Formation: Simulations
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Numerical Simulations ...
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Modeling Structure Formation: ST model
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Sheth-Tormen model ...

Schneider (2014)
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Modeling Structure Formation: Sharp-k model
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Constraining Dark Matter : Overview

What can be used to constrain dark matter models:

Dwarf galaxy counts

Velocity functions

Dwart galaxy profiles
e Lyman-alpha forest




Constraining Dark Matter : Dwarf Galaxy Counts

— pure CDM
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Conditional mass function: o = 108 - ey
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Number count of haloes ending up

in a (Milky-Way) host.
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Constraining Dark Matter : Dwarf Galaxy Counts
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Constraining Dark Matter : Other possibilities...
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... Concentrations
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Conclusions :

Suppressed perturbations lead to suppressed halo
formation

EPS is a fast/simple yielding good estimates of:
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