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Setting up the framework
Dark QED/U(1) (no kinetic mixing)

Dark sector-SM portal

LR mixing

Couplings
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Complementary constraints
●Dipole moment of SM leptons
●Collider limits on squark masses

–mS ≥ 940 GeV, mϕ ≥ 1.5 TeV
–No limits on dark fermion masses

●Stellar cooling rates
–Emission of ɣD

–Stars in globular clusters (e- Bremsstrahlung)
–Neutron stars (nucleon Bremsstrahlung)

●Self-interaction limits

dominant

negligible



  

What about cosmological constraints?
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Sample constraints

This suggests a lower bound on m
Q
 This suggests an upper bound on m

Q
 



  

Direct detection: ɣ- vs ɣ
D
-mediated
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Direct detection: ɣ- vs ɣ
D
-mediated

Muon g-2 limit

SN1987A cooling limit



  

Summary
● Cosmology

– Relic density: mχ≥ 500 GeV for 
αD=10-2

– Neff limit: 2 light dark species, 
mQ ≤ 2 GeV excluded for αL≈ 
10-1

– MQ≤ 100 GeV for ΩQ to be 1% 
of Ωχ

● Direct detection

– DM-nuclei scattering: mediated by 
ɣ and ɣD

– Dipole: Long-range but incoherent 
vs CR: Contact but coherent

– Treat dipole and CR as 
independent, get DD limits

– Dipole and CR strongly correlated 
in DS model: dipole generally 
dominates



  

Grazie per la vostra attenzione!
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