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The Standard Model consists of several elementary particles and types of interactions

→ It seems natural that dark matter may originate from a complex dark sector
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Extend the Standard Model by an SU(Nd) gauge group

→ Dark hadrons (DM candidate) and 

dark showers (collider signatures)

+ Add a portal to the Standard Model 
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You can consider other gauge groups, 
but make sure it exhibits asymptotic 
freedom and confinement

We consider a vector portal, but dark 
photon and Higgs portals among others 
are also very interesting 
Ref: S. Knapen, J. Shelton and D. Xu (2021)
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Collider Phenomenology – Dark Showers

Figure: E. Bernreuther, F. Kahlhoefer, M. Krämer and P. Tunney (2020)

What happens when we create a Z’ boson in high-energy collisions? Visible shower
→ All dark hadrons decay to the SM

rinv ~ 0

Invisible shower
→ No dark hadrons decay to the SM

rinv ~ 1

Semi-visible shower
→ Some dark hadrons decay to the SM

0 < rinv < 1

rinv =
# Stable dark hadrons

# All dark hadronsFigure: T. Cohen, M. Lisanti, H. K. Lou and S. Mishra-Sharma (2017)
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Current work: Study of a simplified strongly-interacting dark matter model that is consistent 
with cosmology and with the theoretical framework that has been established in the community

Collaborators: Elias Bernreuther (Fermilab), Felix Kahlhöfer (KIT) and Suchita Kulkarni (Graz U.) 
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Consistent with cosmology

We require that our model is able to reproduce the dark 
matter relic abundance (via thermal freeze-out)

A lot of the theory/work is based on Bernreuthers and 
Kahlhoefers previous work on this topic (arXiv:1907.04346)

Consistent with the community

This is a young field, and the community is making efforts towards benchmark 
models that can help motivate and guide experimental searches in the future

The Snowmass 2021 report was a large, joint community effort and we want to 
follow and promote the framework established in the report (arXiv:2203.09503)
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Thank you! 
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