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❖ New confining SU(N) dark color 
group.

❖ Elementary dofs: QCD-like 
fundamentals of DC, SM charged

❖ DM as lightest stable bound state
❖ Abundance set by

Requests

● DCquarks SU(5) GUT fragments
● Neutral/Weakly interacting DM bound 

state
● Accidental Stability: U(1)
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Asymmetrizing ACDM: generating the asymmetry
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 Asymmetric DM 

● more particles than antiparticles

● Different phenomenology         

(bound states, ID bounds,...)

● Different abundance/mass relation

● Possibly link to baryon asymmetry

(for future works…)
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Asymmetrizing ACDM: generating the asymmetry

 Sakharov conditions

1) U(1) breaking

careful: stabilizing symmetry

2) CP violation

Needs physical phases

3) Out-of-equilibrium process

QCD-like theory NOT enough!

 Asymmetric DM 

● more particles than antiparticles

● Different phenomenology         

(bound states, ID bounds,...)

● Different abundance/mass relation

● Possibly link to baryon asymmetry

(for future works…)
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Asymmetry generation

 U(1) violation
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Asymmetry generation

 U(1) violation

U(1) accidental symmetry

asymmetry conserved

New completion
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Cosmological history

Confinement

Symmetric annihilation

Decay in lightest stable DCbdecay in SM

ACDM models

3

U(1) accidental symmetry

asymmetry conserved

Asymmetry generation

 U(1) violation
New completion
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DCb DCb

Symmetric 
component

Non-thermal
asymmetric 
component
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Asymmetric case:
 larger cross section, lighter DM!

Non-thermal
asymmetric 
component

DCb DCb
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DCb:         accidentally stable
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OOE: decay of heavy scalar

Weak-washout condition:
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Results

controls phase space

Single phase

All phases
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Results

Correct asymmetry reproduced in TeV range with 10% FT!

controls phase space

Single phase

All phases

6



M.Costa, SNS and INFN Pisa

Implementing the benchmark

Uncolored models
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Implementing the benchmark

Colored models
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Uncolored models
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Conclusions & Outlook

● We have built asymmetric extension of Accidental Composite Dark Matter 
models.

● The symmetric component is annihilated by non-perturbative annihilations. No 
extra interactions needed!

● The asymmetry generation mechanism can produce the correct asymmetry 
without much tuning.

● Accidental stability of DM candidate is preserved even in presence of U(1) 
breaking interactions.

● Mechanism implemented in ALL original model, preserving possibility of 
SU(5) unifications.
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● We have built asymmetric extension of Accidental Composite Dark Matter 
models.

● The symmetric component is annihilated by non-perturbative annihilations. No 
extra interactions needed!

● The asymmetry generation mechanism can produce the correct asymmetry 
without much tuning.

● Accidental stability of DM candidate is preserved even in presence of U(1) 
breaking interactions.

● Mechanism implemented in ALL original model, preserving possibility of 
SU(5) unifications.

● To do: generate simultaneously SM and DS asymmetry.
● To do: other dynamics?
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