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T-channel Portal

Our Minimal Setup

DM as EW multiplet
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low energy

From High energy To Low energy

where:

We have provided a reappraisal of the DM phenomenology, with strong focus on Direct
Detection, of a class of DM models dubbed t-channel portals



Experimental bounds
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Why do we need radiative corrections?

Our Minimal Setup

DM as EW multiplet
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Coupling first generation Coupling 2º & 3º generation



Scan with RD & DD bounds
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Conclusions

Our Minimal Setup

DM as EW multiplet

8

• To our best knowledge, we have provided the first complete computations for both scalars
and fermionic DM candidates.

• Strong bounds for the complex case and real case, with the exception of the very fine-
tuned coannihilation region

• Dirac DM, direct detection sets an analogous lower bound on the DM mass as for complex
Scalar DM.

• Majorana DM results the most favored among the ones considered in this work and the
only allowing for viable masses of order or below 100 GeV



Thank You!
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Back up



Majorana Bidimensional
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Lepton couplings
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Tree level in real DM scenario

Our Minimal Setup
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Arise a tree level
contribution to the
Wilson Coefficient

low energy

From High energy To Low energy

where:

However…

This operator dosen’t exist for:

• Complex Real

• Majorana Fermion



Representative Loops

Our Minimal Setup
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Spin dependent/Spin Independent

• Because of its large de Broglie wavelength, the WIMP interacts coherently with all
nucleons in the target nucleus.

• For higher moment transverse (q) de Broglie wavelength is reduced and only part of the
nucleus participates in the interaction. This loss of coherence is accounted for by the finite
form factors.
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Model: t-Channel mediator

Our Minimal Setup
• Consider a new vector-like fermion or scalar which mediates between the SM and Dark 

sector

• Same constraints (SU(3),SU(2),U(1)Y)

• Add the term:
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