Propsects and challenges for dark sectors with heavy fermions
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Dark sectors with a dark photon highly motivate SM
extensions with new fermions
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large masses mp, my > m,

space survives (see Fig right)

e Strong bounds from EW precision, h — XX, and LHC direct searches but can easily be avoided for

e Large masses present a challenge for direct detection + relic density where barely any parameter
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Possible solutions

1.) Higgsed theory with Majorana mass (see Fig left) via

scalar singlet, ®. Suppresses Z-, W-mediated nuclear
cross section.
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2.) Higgsed theory with lepton mixing via new scalar

doublet, ¢ (details to appear soon!). Depletes relic
density by allowing decays to SM particles
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