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Dark matter (DM) is five times as abundant in the universe as visible matter, but little is

known about the nature of the DM particle and its interactions beyond gravity. The cosmolog-

ical concordance model treats dark matter as a collisionless and pressureless dust, and is very

succesfull in describing the structure of the universe at large scales. However, observations of

the structure at galactic and sub-galactic scales suggests that this picture might not be suffi-

cient [1]. Additionally, some observations of galaxy clusters [2, 3, 4] seem to suggest that dark

matter experiences self-interactions.

One of the simplest models for self-interacting DM is a particle that is charged under dark

electromagnetism, a new gauge interaction analogous to the usual electromagnetic force, but

operating on the DM particle instead of the visible particles. In this case, the collisional be-

haviour of DM is primarily due to the formation of collisionless shocks, that should affect the

distribution of DM in merging galaxy clusters [5].

After an overview of the observational evidence for DM and the basic physics underlying the

production of DM in the early universe, I will discuss the observations that seem to suggest that

DM exhibits non-negligible self-interactions, focusing on the dynamics of galaxy cluster merg-

ers. I will present the charged DM scenario and discuss the importance of correctly modelling

the plasma physics and the effects of energy dissipation due to shock formation in this model.

References
[1] D. N. Spergel and P. J. Steinhardt, Phys. Rev. Lett. 84, 3760 (2000) doi:10.1103/PhysRevLett.84.3760 [astro-

ph/9909386].

[2] R. Massey et al., Mon. Not. Roy. Astron. Soc. 449, no. 4, 3393 (2015) doi:10.1093/mnras/stv467

[arXiv:1504.03388 [astro-ph.CO]].

[3] F. Kahlhoefer, K. Schmidt-Hoberg, J. Kummer and S. Sarkar, Mon. Not. Roy. Astron. Soc. 452, no. 1, L54

(2015) doi:10.1093/mnrasl/slv088 [arXiv:1504.06576 [astro-ph.CO]].

[4] P. Taylor, R. Massey, M. Jauzac, F. Courbin, D. Harvey, R. Joseph and A. Robertson, arXiv:1701.04412

[astro-ph.CO].

[5] M. Heikinheimo, M. Raidal, C. Spethmann and H. Veermäe, Phys. Lett. B 749, 236 (2015)

doi:10.1016/j.physletb.2015.08.012 [arXiv:1504.04371 [hep-ph]].

44th EPS Conference on Plasma Physics I1.403


