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Thermal evolution of the dark sector

The limit cannot be expressed in terms of

          → A dedicated analysis is needed
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Resulting bounds from BBN (Scalar mediator)

● For small           ,     is relativistic during decay:

● Diagonal exclusion line determined by

→ Above,     is non-relativistic during decay:

● For large      ,     is stable during BBN

→   Bounds become independent of
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Work in progress

● Dark sectors with mediators decaying into electrons and/or photons

● Need to consider three diferent efects:

Hubble rate Entropy
   production

Photo-
  disintegration

12/13



Marco Hufnagel   

Summary

● Possibility to constraint dark sectors without Standard Model interactions

● New (almost) model-independent study of BBN bounds for particles in the MeV 

range decaying into light states 
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Appetizer:

● Results can be applied to particular models, especially those with 

dark matter self-interactions

                           → Strong bounds
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Thank you for
your attention!
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Models with self-interacting dark matter

Model Lagrangian:

However: Two intermediate regions remain

Discriminate between two regimes:

1. Large coupling regime

2. Small coupling regime
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BBN and dark matter models with self-interactions
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