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WIMP scenarios feature a strong complementarity between Dark Matter searches.
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Simplified models: “Dark portals“

Mediator sector

Visible sector

SM states

Trivial dark sector

Only the DM candidate
Stabilized by a global 
symmetry

Single state interacting with DM 
and fermion pairs.
Optional: neutral SM mediators
(Higgs, Z, might do the job)
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High invisible branching fraction:

monojet searches

Low Invisible branching fraction

Resonance searches

Correlation
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Case of study: fermionic DM interacting with spin-1 (Z’) mediator



Light Z‘
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Universal couplings with the fermions

Limits from dilepton searches
extended at low mediator
masses.



RGE Corrections
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Extra U(1) from Grand Unified theories

Spin-1 mediator as new gauge bosons

Spin-1 BSM mediators can be interpreted as gauge bosons of extra symmetry
groups
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General implementation:

Han et al. 1308.2738

Vectorial and axial couplings are actually
combinations of left-handed and right-handed
currents

Giorgio Arcadi                                                                                         Planck 2017, Warsaw 25-05-2017                                                                            



G.A., M. Lindner, Y. Mambrini, M. Pierre, F. 
Queiroz, 1704.023028

Giorgio Arcadi                                                                                         Planck 2017, Warsaw 25-05-2017                                                                            



G.A., M. Lindner, Y. Mambrini, M. Pierre, F. Queiroz, 1704.023028

XENON1T

LZ

DARWIN
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Z’ from

DM stabilized by a R-parity

remnant of the spontaneous breaking of the gauge symmetry
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Dirac Dark Matter Majorana Dark Matter
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Conclusions

There is a potential strong correlation between Dark Matter
phenomenology and collider searches of new physics.

We have discussed some examples in an interesting and 
theoretically motivated framework.

Next generation experiments have the potential capability of 
fully testing the WIMP paradigm.



Back up



Low mass Z‘ analysis
We have determined exclusion bounds on low mass (less than 500 GeV) Z’ through a CLs method

Low mass region

High mass region
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Observed events per bin Signal Background

Best fit

q-statistic in the 
background only
hyphothesis

Cumulative probability of the standard 
Normal distribution

Giorgio Arcadi                                                                                         Planck 2017, Warsaw 25-05-2017                                                                            



Giorgio Arcadi                                                                                         Planck 2017, Warsaw 25-05-2017                                                                            



Search of heavy dilepton resonances

Projected bounds obtained
through COLLIDER REACH CODE
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