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a model of dark sector|
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model motivated to solveX

Higgs Yukawa radiatively generated at 1-loop order
. Via higher order dim. operators — UrU rH S finite at any order

EG, Raidal, PRD 89 (2014
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dark fermions, dark matter and relic density
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thermally averaged cross section




constraint on long-range interaction from galaxy dynamics
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invisible decay of kaons
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effective operators




Dark photon Fermi-Sommerfeld
Coulomb distortion of final-state states
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constraint from flavor physics
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invisible decay of kaons: branching rations

Amg exp. limit
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depending on the messenger mass, values between 10~% and 10~° can be reached




other signatures




neutron decay proton is stable by charge conservation

neutron decay naturally suppressed at 100 TeV << GUT




neutron life-time puzzle
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Beryllium-8 stability neutron mass
937.900 MeV < 2mp + my < 939.565 MeV




dark photon

massive . massless
direct coupling to SM ‘ no direct coupling to SM

only
higher dimensional
operators
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possible role in galaxy formation and dynamics




vector massless dark photon
unbroken U(1) symmetry

possible signature in Kaon physics

M. Fabbrichesi, EG, B. Mele
Phys. Rev. Lett. 119 (2017) 031801 [arXiv:1705.03470]

massless invisible system




conclusions

dark matter constituents:
heavy dark fermion interacting (via dark photon)

light dark fermions:
can be produced in low-energy experiments
remarkable signature: invisible decays into the dark sector

& other signatures:

neutron decay (life-time puzzle)
dark photon in Kt — 7T 7%
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