what happens when axion strings
interact with the standard model
plasma?

(Clue: axions gain weigh



https://arxiv.org/abs/2603.00237

1. Introduction to Axion Strings and Friction

2. Finding n, : A Semi-Analytic Model with Simulation Inputs

3. Conclusion



giving pirth to axions
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universe of (QCD) axion strings (and loops)

Symmetry breaking AFTER inflation
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number of strings per |
Hubble volume After formation, intuitively,
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Energy density p,(f) = From simulations,

(@) =0.21n (%) x Int

Hence , intercommutation ( &« &£(7)) 1s unexpected

Higher string tension p ( o fg) slows down loop formation for higher f, values.

Observed dark matter abundance for £, ~ 10'* GeV



number of strings per |
Hubble volume After formation, intuitively,

y 2

(@) =0.21n (%) x Int

Energy density ,OS(f) = From simulations,

c(1) p
2
Higher string tension (  f~) slows down loop formation for higher £, values.

For lower f, values, something similar to string tension is required, which decreases interaction

Friction does the job! DM relic abundance satisfied with £, ~ 10° GeV



(leading) sources of friction
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calculating friction. . .
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experimental motivation
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put numericsis HARD!

(Previous Work)

physical

Gorghetto et al. 2020
—— Buschmann et al. 2021

Saikawa et al. 2024
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the Velocity One Scale (VOS) model
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Importance of triction
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calculating numbper density
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n (t today)
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Non-Linear Effects
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dilution (varying emission spectrum)
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what happens when axion
strings interact with the
standard model plasma?

meV <m, 6 < 0.1eV

in addition to m, ~ ueV
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“Any questions? "

Al Batt, Kaamran Hafeez



https://arxiv.org/abs/2603.00237

calculating numbper density
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calculating numuper density (again)
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comparing the methods
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