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DM Models

L=usA5xxS + % (,138‘()2)(252 1 %fﬁg Scalar spin-0 Portal

| = glpl/;l/JS + ﬁffS Fermion spin-0 Portal
V2

L = gyuv*bZ, + g{ fy*fZ, Spin-1 Portal

L=2A,fPrdy + h.c. t-channel Portal

1g,Y
cosOy,

1)) _ _ g _ _ _
L= Z\/nz — 2Y + D2 pyPp~ W, + fJnZ — 2Y = D2 pyPptw, — xy*nz, EW DM

3



Minimal value of the couplings ensuring thermal equilibrium

Thermal freeze-out
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Purpose of this study:

nvestigate how the parameter space to be probed through Direct
Detection is affected by non-standard Cosmology/non-thermal DM
oroduction.
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DM production in non-standard Cosmology
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Case bDM — O

(thermal production of
DM during non-standard
cosmological evolution)



At high coupling
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Production with chemical equilibrium Production without chemical equilibrium
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Case bpy # 0

(non-thermal production of
DM during non-standard
cosmological evolution)



Thermal equilibrium at Early times
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Direct production regime
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NTDM scalar s-channel Simplified Model

NTDM fermion s-channel Simplified Model
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Production during
Early Accelerated
Rates

(G (53 q~(4+n)
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Conclusions

WIMPs still retain theoretical motivation even in light of the
Increasing experimental tensions.

We have determined a series of theoretical benchmark to continue
the quest of the DM beyond the neutrino floor.
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