














BOUNDS ON COLLISIONAL DM

• Hidden charged particles exchange 
energy through Rutherford scattering

• Constraints on collisions
– Bullet cluster
– Non-spherical halos DM can’t 

be too collisional

• Consistent with WIMPless miracle for 
1 GeV < mDM < 10 TeV

• Interesting astrophysics

• Many interesting, related ideas
Pospelov, Ritz (2007); Hooper, Zurek (2008)

Ackerman, Buckley, Carroll, Kamionkowski (2008)

Kamionkowski, Profumo (2008), …
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CONCLUSIONS
• Rapid experimental progress

– Direct detection
– Indirect detection
– Colliders (LHC)

• Proliferation of new classes of candidates with widely 
varying properties and implications for particle physics 
and astrophysics

• In the next few years, many DM models will be 
stringently tested; we will either see something or be 
forced to rethink some of our most cherished prejudices


