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Cartoon Overview of Approach
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Phase Transitions and
Stable Bound States
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/ 4gen.vector 3
~ like fermions %

New Baryon Number ~$ DM candidate
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New Baryon Number ~$ DM candidate

Thermal contact with the SM sector
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Freeze-out & Confinement

DM Abundance, zero quark pressure
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Nl)(‘ - 3* S)'I)N1 ~ ()43 Sl N[)(‘ - 4. .().])M ~ ()33 .(2 Nl)(‘ = 5. QI)M ~ ()24 _(l

Figure 5: Fxamples of dark condensation for Npc = 3 (left), 4 (middle) and 5 (right). Dark
quarks Q (anti-quarks Q) are denoted as red (blue) dots, placed at random positions. We assume
that each DM particle combines with its dark nearest neighbour, forming either unstable QQ

dark mesons (gray lines) or stable QNP dark baryons (red regions) and QNPC dark anti-baryons
(blue regions).

Dark Matter as a weakly coupled Dark Baryon
A. Mitridate et al. : 1707.05380
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Second Thought: Details of 1. Oder PT
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Dynamics of the Phase Transition I
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Dynamics of the Phase Transition II
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Local Boltzmann Evolution
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Result for Rello Abunda,nce
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New Search Directions
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Coincidence Detection:
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DM Long-Lived Mediators:
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Coincidence Detection:
DM heating Signals:
DM Long-Lived Mediators:

White Dwarf Ignition:
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Thanks!
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| Color-Charged Dark Matter Model

(SU(3)e, SU(2)L, U(1)y)

Q= (3,1,0)
Qqq e=4/3ore=—-2/3ore=—1/3

Q= (3,N,Y)
Q= (8,1,0) Qg
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Color-Charged Dark Matter Model

(SU(3)e, SU(2)L, U(1)y)

Qqq e — 4/3 Or € = —2/3 Ol € = _1/3

Q = (8, 1, 0) Qg
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Color-Charged Dark Matter Model

(SU(3)e, SU(2)L, U(1)y)

Qqq e — 4/3 or ¢ = —2/3 O € = _1/3
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Color-Charged Dark Matter Model
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Idea: Chromocatalysis

The Q- Hybrids Q g

|
Size ~ Si1ze ~
a3 Mg Aqcp

Binding Eenergy ~ a5Mp Binding Energy ~ Aqcp

DM candidate Dangerous
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Abundances Today
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Open Question:
Nuclear Binding
of Isospin=0 ¢
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Direct Dectection & Chromopolarizability
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Large Scattering Cross Sections

NR (> 10 keV ) 712 1842,42 full shield
| 69 days

0.042 cts/day

60,1937 1531,27 top removed
58.2 days
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0.076 cts/day

2008.10646: C. Cappiello, J.I. Collar, J. F. Beacom
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Sections

NR (> 10 keV ) ¢ 1842,42 full shield
| 69 days

0.042 cts/day

60,1937 1531,27 top removed

58.2 days .
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See also A Next Generatlon qumd Xenon Observatory for Dark Matter and Neutrlno PhyS|cs
https://arxiv.org/pdf/2203.02309.pdf

NR (> 10keV ) 71,2350 | [1842,42 full shield
| 69 days

0.042 cts/day
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Underground Detectors

2008.10646: C. Cappiello, J.I. Collar, J. F. Beacom
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Tee <0.01s

J. Beacom et al. 2007
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M > few Mgal

M=101-10% Mga
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M > few Mgal

M=101-10% Mga

Tece <0.2s
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Glueball Lifetimes

- - O=0pm, §=1
Eeee- mpwr [TeV]
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A [TeV] 2022: Asadi, Kraemer,

Kuflik, Slatyer, Smirnov
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0.01 0.1 10
t [Gyr]

Work in progress: M. Benito (NICPB), R. K. Leane (Stanford), J. Smirnov
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arXiv: 2010.00015; R. K. Leane (Stanford), J. Smirnov
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