Gravitational wave power spectrum from sound waves:
Speed of sound and General Relativity
beyond the leading order

Lorenzo Giombi' (he/him)
J. Dahl1, M. Hindmarsh'"

1 Department of Physics and Helsinki Institute of Physics, PL 64, FI-00014 University of Helsinki, Finland.
2Department of Physics and Astronomy, University of Sussex, Brighton BN1 9QH, United Kingdom

.! 2nd Nordic Cosmology Meeting .
HELSINGIN YLIOPISTO 12th March 2025 IN21E’II:I’SL|I¥E lop

HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

PHYSICS



First order phase transitions in a snapshot

Gravitational radiation

EW Baryogenesis Today
| | >

'~ 100 GeV T ~ 0.24 meV




Large bubbles in first-order phase transitions
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Large bubbles in first-order phase transitions
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Sound waves 5 ~ Vv,

Small bubbles: R*%* << |

 Fluid self-gravity is negligible
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Large bubbles in first-order phase transitions
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Shape of the Power Spectrum: GR effects atNLO R.7 . <
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Shape of the Power Spectrum: Sound Speed
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Shape of the Power Spectrum: Sound Speed
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Shape of the Power Spectrum: Sound Speed
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Shape of the Power Spectrum: Sound Speed
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GR effects: should you care?

1
N

+*
<
%

¢ =0.150, R.H.=0.722, An,/n, = 2.406

10—3_
10°° — Py
— P
10~7 — Pavew
ol
1077 — Prot
A1)y /s
4.33
2.89
1.44
-0.72
-().29

0.55 0.50 0.45 0.40 0.35

AP

gw

‘@tot_@lo

gW,SW

gW,SW



