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Via Lactea Project

Klypin, Kravstov, Valenzuela, and Prada (1999)
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dback (blows out gas, no stars)

dal effects (strips out small halos)

Low star-form all hales have less stars)
.. several astrophysical solutions..

ation (sm

Viay be a particle physics solution?
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DM - DM scattering before they fall into the cusp redistributes
DM in phase space so that in they are very isotropic in velocity.

This leads to shallower density profiles.

The size of the core is where optical depth hecomes order 1.
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The DM “freestreaming” length determines the size of the smallest
halo that can exist. DM scattering on relativistic particles keeps
them in kinetic equilibrium and can delay decoupling when
freestreaming length is large. This happens at a temperature
called kinetic decoupling temperature.
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Spergel , Steinhardt (2000); Kamionkowski , Liddle (2000); Boehm,
Fayet, Schaeffer (2001); Sigurdson, Kamionkowski (2003);
Kaplinghat (2005); Borzumati, Bringmann, Ullio (2007); feng,
Kaplinghat, Yu (2009); Feng, Kaplinghat, Tu, Yu (2009); Bezrukov,
Hettmannspurger, Lindner (2009); Loeb, Weiner (2010); ...

gain, not mechanisms together
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vanDen Aarssen, Bringmann, Pfrommer (2012)
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Self-Scattering Late-Decoupling

Sterile nus anyway benefit from
hecome cosmeologically viable.

an interaction - they

Dasgupta and Kopp (2014)

Dasgupta and Kopp (2014)
Also, Bringmann, Hasenkamp, Kersten (2014) and Ko, Tang (2014)
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Complex Scalar

¢x' CX + h.c.) Fermion

Weinberg (2013)
On spontaneous symmetry breaking Garcia-Cely, Ibarra, Molinaro (2013)

¢ = (vy+ p+in)/v2

X+ — —xz and (p,n) = (p,7)

Residual Z2 symmetry ensures )(_ = DM is stable
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Evidence for DM is overwhelming, but ..
.. particle identity a mystery

Small-scale Structure may be providing us hints about what the
leading non-gravitational DM interactions could bhe

One proposal is that DM self interacts and interacts with a
radiation-like species

Uncertain and challenging, but we are on an exciting hunting
expedition!
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