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Introduction

[any models introduced to explain physics beyond Standard Model and its aspects such as dark matter or ba
feature first-order phase transition at the early stage of the Universe. We inspect the possibility of Primor
Holes (PBHs) production during such transitions due to collapse of false vacuum remnants. First-order p
msitions proceeds through random nucleation of true vacuum bubbles, which predicts existence of regions w
O nucleation is postponed. These false vacuum regions maintain constant energy density AV, while in the transi
d space outside energy redshifts as a ™, causing false vacuum regions to become overdense and possibly collapse
Black Holes |1]. These Black Holes may provide an explanation of Dark Matter in our Universe, while various

fments constrain their total abundance in different mass ranges |2].

Characteristics of the transition Results
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A schematic picture of False 10 0.5 1 2 3 5
Vacuum Domain (FVD) consist- '
ing of false vacuum region (red) m/M;

trapped in between true vacuum
bubbles (blue). To describe non-
sphericity of FVD, we introduce
parameters € and 7.

The normalised PBH mass function produced for a set of transitions
with different values of the bubble nucleation rate parameters 3 and
t.. The examples here are chosen to lay along the fppg = 1 line for
AV = 1022GeV*. M, denotes initial mass of the Hubble horizon.

Conclusions

. As we have shown, supercooled phase transitions provide an elegant

Coll apse into PBHs mechanism leading to production of PBHs. We have estimated their
population and examined how constraints on PBHs abundance trans-

late into constraints on phasc transitions’ parameter space. We found
that the shape of the bubble nucleation rate affects the final PBH mass
function, while the potential energy difference AV roughly determines
' the mass of the produced Black Holes.

We determine whether false vacuum domains collapse into PBHs by
the hoop conjecture. We check whether radius of region with excess
mass

om(r,) = m(r,t) = —ra(t)’pp(t)

1s smaller than Schwarzschild radius for om:
om(r,t)
dra(t)Mp

m(r,t) is a sum of three contributions:
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mo(r, t) = dma(t)*r(t)*o7(t),

» mass of true vacuum bubbles contained inside F'VD sphere

msfr. ) = 1 (1= e(0)alt)r(t ()

Schwarzschild condition then gives a lower bound on 7 of collapsing
region, which we call rpgy(t).

r < rydm) =

» mass of the false vacuum part of the FVD

4 i
my(r,t) = ge(t)@(t)'gf”(t)'gAv ’
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