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Beyond Standard Model

First Order Phase Transitions

Golden Opportunity

? ? ? ?

QCD in extreme conditions

Neutron Star mergers



Cutting, Hindmarsh, Weir ‘19

FOPT

Identify all scenarios where it happens: NS mergers

Alternative mechanisms to FOPT: Spinodal Instability



MHz from NS mergers

2210.03171



𝜏 ~ 1 ms

L ~  5 km 

Dynamics of formation?

Tootle et al ‘22







P = 0

𝝉 ~ 1ms
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Only astrophysical source in the MHz

Superconducting radio frequency detectors





Observable if

GW170817





Inhomogeneous and finite size spots

Dynamics of Overheated/Overcompressed bubbles (Holography)

Effect on the dynamics of the rest of the star. Implementation in simulations



Spinodal Gravitational Waves

2112.15478



𝚪⁄V ~ H
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New dynamics!
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Saddle point 

approximation



Theories with large number of d.o.f:   𝚪⁄V ~ exp{-N

2

}  

Dark Sectors with T < T

rad

 : expansion “too fast”

What kind of theories?







GW

“Collision” of two sound modes:
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Maximal growth up to 2k

max

Exp. suppression for higher k
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Exp suppressed

Same growth



L

Domain mergers with size T 
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 ≤ L ≤ H 

-1

 -> H ≤ k ≤ T

Mergers for a Hubble time

Linear oscillations of domains in an expanding background 
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Thank you!


