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Abstract：

Dark matter self-interactions can affect the structure and evolution of 
galaxies and clusters, offering a possible explanation for small-scale 
phenomena that challenge collisionless dark matter. A central question 
is how the interaction cross section depends on velocity.

In this talk, I will discuss how distinct particle-physics mechanisms—
such as Yukawa-type interactions, Breit–Wigner resonances, or bound 
states—can lead to very similar velocity-dependent behavior. I will also 
discuss under which circumstances this gives rise to large cross 
sections at the low velocities relevant for galaxies, while remaining 
small at the much higher velocities of galaxy clusters. Finally, I will 
discuss the implications for the dynamics and structure of self-
interacting dark matter halos.
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