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Bulk viscosity from beta equilibration

Track the path of a fluid element as it is compressed and uncompressed.
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The energy dissipated from the
density oscillation can be
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Kinetic energy is turned into
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Pions in dense matter

» Hot matter in NS mergers might contain n,p,e™, =, ve, v, 7.
» Pions, equilibrated by n <+ p + 7~ have p,- = p, — pp > 0.
» 70 and 7" populations suppressed by e #=~/T and e 2#«~/T

» We avoid pion condensation by staying at low densities.

Treatment of pions: 1 -
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z; is the fugacity, by is the second virial coefficient.
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Pion bulk viscosity (inf. n <> p+ 7~ rate)

System described by x,, X, X (or 41, Opta, Opi3).
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Pion bulk viscosity (finite n <> p + 7~ rate)
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> See how finite n <> p + 7~ rate impacts
Fyz bulk viscosity
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