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The CDM Model
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Core vs. Cusp Problem

® DM-dominated systems (dwarfs, LSBs)
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The Diversity Problem

® The diversity of spiral galaxies
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Circular Velocity at 2 kpc (km/s)

The Diversity Problem
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Veirc(2kpc) has a factor of 3-4 scatter for a fixed Vimax



Veire (2 kpC) (km/s)

Dark Matter Self-Interactions

DM self-interactions thermalize the inner halo
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DM-dominated galaxies: Lower the central density and the circular velocity
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High Luminous Galaxies

® DM self-interactions tie DM together with baryons
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Thermalization leads to higher DM density due to the baryonic influence
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Explaining the diversity problem in SIDM
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More Galaxies...
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SIDM from Dwarfs to Clusters
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Measuring Dark Matter Mass

* Self-scattering kinematics determines SIDM mass

Mediator mass (MeV)
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SIDM at Colliders

e Striking collider signals

WIMP
Visible

e

Vi

X Invisible

pp— Monojet+Missing Energy

An, Echenard, Pospelov, Zhang (PRL 2015)
Tsai,Wang, Zhao (PRD 2015)
Shepherd, Tait, Zaharijas (PRD 2009)



Dark Matter “Colliders”

Dwarf galaxies MWV-size galaxies Clusters

Milky Way halo structure .
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