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Why Light Mediators!?
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Simple Portals

Assume mediator is a gauge singlet

Kinetic mixing: i
Scalar: (S + S2)|H|?
Pseudoscalar: %a i
Neutrino: NHT,

Z f*y“A’uf
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Phenomenological probes

Colliders
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Astrophysics/cosmology constraints particularly relevant for <
MeV (not discussed here)



Dark photon - VISIBLE decays
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Dark photon - VISIBLE decays
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Dark photon - VISIBLE decays
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Dark photon VISIBLE decays
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Dark photon - INVISIBLE decays

Since a major motivation for A’ was light dark matter, A’ can decay
into dark matter...

Izaguirre, Krnjaic, Schuster, Toro, 2014
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Discussion Questions

Close the gaps: Any new and interesting ideas for discovering particles in
remaining gaps?

Loopholes: Strong constraints with couplings to electrons and quarks.
Constraints are much weaker with couplings to heavy leptons (see my talk
on Friday). What are good probes of this? Are there other loopholes?

New benchmarks: The muon ¢-2 window is closing. Where should we aim
next? Any good new theoretical ideas?

Parameterization: Is the portal /dark photon framework sufficient?

Astro/cosmo probes: Many proposals that [ haven’t mentioned. Ideas for
this?

Crazy ideas: Are we being influenced by theory bias? Are there any cheap
and fun low-energy experiments that can cover new ground?



