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IDISCLAIMER!
this talk: dark sector monopoles
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The 't Hooft-Polyakov monopole
G =SO0@),, ¢ ~3
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Physical space 2nd order phase transition:

Kibble-Zurek mechanism  [Zurek, 1985]

[Kibble, 1976]
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1st order phase transition:
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e Q,, K Qpr: NO monopole DM in the minimal model [F. Brimmer, GF, T. Fischer, M. Frigerio, 2509.21924]

e Add charged fermions to |let VV/i decay [F. Brimmer, GF, T. Fischer, M. Frigerio, 2607.29492]

- m, < 100 GeV for negligible Q, = monopole DM w/ m,, > 10° GeV

- BUT light e’ gives sizeable AN, ~ 0.1 —0.2  (Simons Observatory 6(AN ) ~ 0.045) [2503.00636]

* Replacing fermions with a charged scalar hardly does better: AN, 4 ~ 0.135

“Monopole dark matter is possible, but it comes at a steep price.”
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The Kibble-Zurek mechanism (SOPT)

Relaxat Colrrelatrion
elaxation engt
time
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m C

5 N é(l’ ) [Zurek, 1985]
~ % [Murayama, Shu, 2009]

Reproduced from [Del Campo, Zurek, 2013]
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First order phase transition
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Supercooled phase transition
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Pheno constraints

167 masvs or/mpy < 0.13 cm?/g (galaxy clusters)
SDM: ~ op = —— log (1 4 ——M
mi,Vas 200 My
0.5 cm?/g < o7/mpy < 50 cm?/g (core-cusp)
2
' MMh oh |,_, 9 ) X MN=MN A mfbm%\/‘, \? mfb M
(E < },A—41) (7 orders of magnitude below current LZ reach)

ID:  hh — MM can be seen as producing 2N quanta + making them form a M — M pair = very small amplitude

Perturbative but « g2V Non-perturbative

Even if geometric cross section, 4 orders of magnitude below LHAASO
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