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FOPT from Radiative Symmetry Breaking

Including finite temperature corrections, under supercooled expansion

where

also measure of the supercooled expansion
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Falls out of calculation 
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Significant Observables ?

● Gravitational Waves : bubble wall collisions, sound waves, 
magnetohydrodynamic turbulence, scalar induced (super strong and 
super cooled)

● Primordial Black Holes : collapse of overdense regions due to delayed 
vacuum decay1, collapse of curvature perturbations created from time 
fluctuations of bubble nucleation2

Main point of this talk!
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● PBHs can partially or completely play the role of DM.

● PBH properties can help us gain insight regarding very early universe

● PBH might also be the only way for us to detect Hawking evaporation
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FOPT: PBH Creation

● Delayed vacuum decay in some region
● Background energy density gets diluted 

with the expansion of the universe
● Vacuum energy remains constant and 

eventually creates a overdense region
● Depending on the overdensity, it may 

collapse into a PBH
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FOPT: PBH Creation

● Collapse Probability

● PBH abundance

● PBH Mass

● Initial PBH spin
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Summary and Future Prospects

● RSB scenario is well motivated by various BSM extensions 
● It is also the most likely scenario through which an FOPT can create PBHs
● However, this high supercooling can lead to small period of non-standard 

cosmology with interesting implications.
● The spin of the PBHs can also be impacted by non-standard cosmological 

scenario.
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A specific example: U(1)B-L


