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Not a completely new idea...

Experimental searches for a H-dibaryon without any success

Lattice studies inconclusive
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SEXAQUARK
(S=-2, I=0)

S=uuddss

singlet with respect to color, flavor, spin

mS < mD + me = 1876.1 MeV ⇒ S absolutely stable

mS < mp + me + mΛ = 2054.5 MeV ⇒ S decays through a doubly-weak
interaction, lifetime possibly longer than the age of the Universe
(p = uud , n = udd , Λ = uds, 2mp = 1876.5 MeV, 2mΛ = 2231.4 MeV)
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Sexaquark as a dark matter candidate?
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Sexaquark relic abundance à la Gross et al.

Requiring 2µb = µS and taking into account the measured
baryon-antibaryon asymmetry, equilibrium abundances can be calculated

Key assumption: sexaquarks in thermal equilibrium with baryons (b,b′)
after the QCD phase transition via

bb′ ↔ SX

(X : mesons or a photon)
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Sexaquark relic abundance à la Farrar et al.

S breakup rate so small that the ratio of DM and baryon abundances fixed
already at hadronization! (σ0 ∼ 10−17 GeV−2)

s quark abundance straight before the hadronization + probability that S
is formed depending on mS ⇒ ΩDM/Ωb
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S breakup rate so small that the ratio of DM and baryon abundances fixed
already at hadronization! (σ0 ∼ 10−17 GeV−2)

s quark abundance straight before the hadronization + probability that S
is formed depending on mS ⇒ ΩDM/Ωb
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Sexaquark interactions à la Farrar et al.

S as a flavor singlet does not couple to pions ⇒ much more compact ⇒
much smaller “wavefunction overlap” with hadrons ⇒ small g̃ expected

For g̃ . 10−6 the sexaquarks freeze out straight after the hadronization

Yet, S can interact with nucleons rather strongly via vector meson
exchange!
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Bounds on S-N interactions à la Farrar et al.

[Xu,Farrar - arXiv:2101.00142][Farrar, Wang, Xu - arXiv:2007.10378]
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[talk of Sergey Burdin]
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Closing the window for strongly interacting dark matter?
[Bhoonah et al., PRL 121 (2018)]

[Bhoonah et al., Phys.Rev.D 100 (2019) ]
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Conclusions

Unknowns in QCD might allow for a dark matter candidate within the
Standard Model

Still, many constraints to be checked.

Thank you for your attention!

Any comments welcome!
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