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The nature of dark matter remains one of the most important open questions in

particle physics. In this talk, | will introduce a simple and predictive framework in
which dark matter arises from a hidden sector governed by a non-Abelian gauge
symmetry. After symmetry breaking, this sector contains a massless dark photon
and a massive dark vector particle that plays the role of dark matter.

The connection between the dark sector and the Standard Model is established
through non-Abelian kinetic mixing, which originates from a higher-dimensional
operator. As a result of this mixing, the dark matter particle acquires a small
millicharge under ordinary electromagnetism. Consequently, dark matter is very
weakly coupled and is produced via the freeze-in mechanism, rather than the
conventional freeze-out scenario.

To determine the dark matter abundance, we solve the Boltzmann equations in
a framework where the visible and dark sectors can have different temperatures,
taking into account important plasma effects such as plasmon decay. We show
that this scenario can naturally reproduce the observed dark matter density while
remaining consistent with astrophysical and cosmological constraints.

Finally, we demonstrate that this framework can be tested in upcoming sub-GeV
dark matter direct-detection experiments.
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