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WIMP direct detection cross 

section is getting more constrained



WIMP direct detection cross 

section is getting more constrained

Multicomponent dark matter is less 

constrained because direct detection 

restrictions must be rescaled



New gauge interactions

New Higgs interactions

DM candidate



New gauge interactions

New Higgs interactions

DM candidate
Interesting phenomenology 

but hard to probe around the 

electroweak scale!
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Singlet-Doublet Doublet-Triplet Singlet-Triplet

New scalar that 

mixes with the 

Higgs, not scalar 

DM



Model 1:

Singlet-Doublet
Model 2:

Doublet-Triplet

Model 3:

Singlet-Triplet

New scalar that 

mixes with the 

Higgs, not scalar 

DM

Fermion Mixing

Dark matter candidate 

plus other fermionic 

guys





Implement all models in SARAH use 

SPheno, MicrOmegas and MadGraph. 

Perform checks!



All points yield the correct relic 

abundance (amount of  dark matter)



All points yield the correct relic 

abundance (amount of  dark matter)

Due to large gauge interactions from 

the fermion sector and scalar sector it 

is not possible to recover this region



All points yield the correct relic 

abundance (amount of  dark matter)



DM1 scalar DM2 fermion



DM1 scalar DM2 fermion

Can they communicate?Can they communicate?



DM1 scalar DM2 fermion

Can they communicate?

Higgs Boson



Similar to the Singlet-

Triplet



Gauge interactions 

dominate over the 

Higgs interactions









Doublet-Triplet Singlet-Triplet



Doublet-Triplet Singlet-Triplet

Higgs coupling to fermion 

DM <0.08
Restrictions on the scalar 

mass
Higgs coupling to scalar 

DM <0.2



Double suppression 

from smaller density of  

each species



Double suppression 

from smaller density of  

each species

NO ADDITIONAL 

RESTRICTIONS FROM 

INDIRECT 

DETECTION









It is even possible to differentiate between 

the dark matter candidates

Herrero García, et. Al 2018




