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Velocity-dependent Dark Matter

In the low energy collision, effective range theory allows us a model-
iIndependent description for velocity-dependent cross-section. It is given by
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(k : momentum, §, : phase shift, a : scattering length, r, : effective range )
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We consider special case r, = ~ in this work.
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Then we get an expression of the following form, o(v) = oy (1 + (2) )
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* N-body Simulation algorithm
Direct N-body method:
Barnes-Hut algorithm:

t ~0(N%)
t ~0(NlogN) v/

* Collision detection algorithm
Direct N collision detection: t ~ O(N?)
Grid collision detection: t ~O0(N?/nm)



Simulation Setup
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Simulation Results
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