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Motivation

Astronomical observations require four
times more matter than accounted for by
the Standard Model (SM). This new form
of matter Is called dark matter (DM), but
we know little about Its nature; it has not
been observed in laboratory yet.

What if DM were rather a part of a new set

Dark Glueball Zoo (SU(N=3))

Dark glueball states are denoted by JF¢:

classified by total angular momentum J, parity P,

and charge conjugation C. We draw on existent
lattice-QCD calculations for mass ratios. We
Identify the mass m,, of the lightest glueball state
(0**) to be the dark confinement scale, and the
only free parameter here.
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Where is the Standard Model?

Our story so far assumed that there Is only
the dark sector in the early universe, but our
universe today Is formed with SM particles.

In fact, glueball states, including the
dominant O**, could decay into SM particles
via very heavy dark mediators of mass M.
These decays would source the SM sector.

From then on, the universe would consist of
the dark and SM sectors, because some

Dark Matter from Dark Sector

While the SM sector Is populated, long-lived
glueball states would keep evolving. In fact,
1*- would be the most stable and abundant

today, and hence a viable DM candidate.

1*- can freeze-out In complex cosmic
environment due to glueball decays. We
computed its evolution and showed the
parameter space on the left of the red solid

line in the contour plot where 1*- can be DM.
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Evolution of Glueball Densities
} When glueballs are formed, the universe
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dark sector after glueball decays. We showed
the parameter space where it can be DM.
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