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no net spin nor charge
stable for 1860 ≤ mS ≤ 1890 MeV
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The sexaquark history
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Can the sexaquark constitute all of 
dark matter? 
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Can the sexaquark constitute all of 
dark matter? 

If not, what fraction could it 
consistently make up?
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Freeze-out of WIMPs

Kolb and Turner
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no chemical potential



Equilibrium abundance of the sexaquark
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with chemical potential



Equilibrium abundance of the sexaquark
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with chemical potential



Freeze-out of the sexaquark

Three main processes can lead to freeze-out

Introduction Cosmology Terrestrial signals Summary

8Cosmology and terrestrial signals of sexaquark DM



Freeze-out of the sexaquark

To account for all of dark matter:

• Sexaquarks must depart from equilibrium at 
early times

• At the expanse of also producing 
antisexaquarks

• Requires strongly suppressed cross 
sections (small B’s)
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Annihilation signals

• Directly in a detector                                       
(e.g. 2303.03416)

• In the Earth core, producing

• anomalous heating                                             
(e.g. 0705.4298, 1909.11683)

• neutrinos reaching a near-surface detector 
(e.g. 2309.10032)

• Standard direct detection                                   
e.g. in CRESST-III, DarkSide-20k               
unless 𝜎𝜒𝑛 is too large

• Upscattered to a test detector                                              
(e.g. MM+ 2202.08840)

Scattering signals
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Annihilation in Super-Kamiokande
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Why Super-Kamiokande?

• large running time

• large volume

• easy to distinguish annihilation signature 
(invariant mass, momentum)

• same cuts as               oscillations and 
nucleon decay
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Annihilation in Super-Kamiokande (wind)
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Annihilation in Super-Kamiokande (wind)
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Annihilation in Super-Kamiokande (accumulated)
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Annihilation in Super-Kamiokande (accumulated)
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Summary
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Summary

ruled out

by cosmology
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Summary
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ruled out

by cosmology

by direct detection

Introduction Cosmology Terrestrial signals Summary

Summary

18Cosmology and terrestrial signals of sexaquark DM



Summary

ruled out

by cosmology

by direct detection

by Super-Kamiokande
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Summary

ruled out

by cosmology

by direct detection

by Super-Kamiokande
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likely the only option for survival
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