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The composite connection

Maria Ramos

 The WIMP scale

 Scalar dark matter is protected from the hierarchy 
problem.
 Interactions are fixed by symmetry.

Non-minimal composite dark matter

   pseudo-Goldstones of the same
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Composite Higgs models with dark matter
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● 

● 

● 

Other possibilities:

Frigerio et al (2012); Marzocca et al (2014)

Chala et al (2016); Balkin et al (2017)

Ballesteros et al (2017)

not necessarily.
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Dark matter interactions
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Must necessarily respect

(1)

(2) 

In the MCHM+DM:
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Dark matter interactions

Maria Ramos

Must necessarily respect

(1)

(2) 

In the MCHM+DM:

in S
O(7)

/SO(
6)
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Global symmetry breaking
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RegI:

RegII:

In both: 

Embedding           :
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Global symmetry breaking
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RegI:

Embedding           :

RegII:

In both: 
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Composite phenomenology: annihilation
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Bound on fine-tuning:
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Composite phenomenology: direct detection
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Balkin et al (2018)
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Composite phenomenology: indirect detection
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Shape effect:

SM

Gamma-ray flux
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New Fermi-LAT bounds
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Pass 8 data Future prospects:

   unconstrained.
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All the dark matter bounds combined
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RegII

RegI
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Composite signatures at colliders
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Top partner singlet as 
the lightest VLQ:

 

  
  

  
  

 

Pair Production @100TeV

Chala et al (2018)

VLQs
stops
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Composite signatures at colliders
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Non-minimality?
Singlet is the lightest?

Only prospects for the LHC, 
including:

Chala (2017)

Cacciapaglia et al (2019)

Hierarchical parameter space:
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Search for six bottoms in the final state

Maria Ramos

Main background:

Selection Cuts:
 No isolated leptons;
 At least 6 b-jets;
 Scalar reconstruction from

 Partners reconstruction from
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Search for six bottoms in the final state
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Main background:

Selection Cuts:
 No isolated leptons;
 At least 6 b-jets;
 Scalar reconstruction from

 Partners reconstruction from
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Prospects for a 100TeV collider
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Muon analysis probes the entire parameter space @ 
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CHMs with dark matter are predictive frameworks which 
lead to a rich phenomenology:

  Dark matter can freeze-out even in the absence of 
couplings to the SM.

 Motivated regimes escape both current and future 
constraints from dark matter searches.

  (Non-minimal) collider searches are mandatory. 

Conclusions

Maria Ramos

Dark matter in anomaly-free CHMs is far from 
being ruled out.
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Thank you!
(special thanks to M.Chala for useful discussions)

Maria Ramos

MR acknowledges support by FCT under the grant PD/BD/142773/2018 and project 
CERN/FIS-PAR/0024/2019.
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