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Kitchen scale: Early Universe scale:
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Why study first order phase transitions? IB UNIVERSITY

A first-order phase transition that releases large amounts of energy is a potential source of detectable
Gravitational Wave signals

The recent discovery of Gravitational Waves (GWs)

from compact object mergers: .. A new era of cosmology!
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B. P. Abbott et al. [LIGO Scientific and Virgo], “Observation of Gravitational Waves from a Binary Black
Hole Merger”, 2016
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The GW spectrum for runaway bubbles 1]5 OF SUSSEX.

The observable:
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Why we talk about bubbles: a theory of false vacuum decay 118 UNIVERSITY
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What is a thick bubble? 119 UNIVERSITY

Thick bubble nucleation bubble nucleation
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Evolution of a thick bubble in Minkowski llg UNIVERSITY

V() #(s)
A
Pisue /\/\/\/\/
Field point of view:
Minkowski picture
...and then starts oscillates around it
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The field rolls towards the minimum... P(lose) = Pocar
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Evolution of a thick bubble in Minkowski m UNIVERSITY

V(g) #(s)
A
Prrue /\/\/\/\/
Field point of view:
Minkowski picture
...and then starts oscillates around it
t — O _Zfalse ¢true ﬂ
s=vV2 - x2 ® 7/
The field rolls towards the minimum... P(t..) = ¢peak
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Macroscopic evolution of the transition | UNIVERSITY
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Macroscopic evolution of the transition Il llg UNIVERSITY

The transition rate competes with Hubble

expansion..
1

T H(T)*

The average time of collision
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VBubble — 3 total — p

Duration of the transition:

ds;,

T.
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Can we collide thick bubbles? llg UNIVERSITY
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/

Previous work assumptions:

2 ——>  Thin bubble collision
tp > tOSC
/
Our question: S Thick bubbles
collision
tp < tOSC
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What is next? w UNIVERSITY

Model-independent m
parametric tp < tosc
for slow roll scenarios

< #'B_H —>  Upper bound from the signal
AV|Y? My of SGWB su #y < 10°

Existent simulations

107 ¢ CHW, CGHW
oo A o The slow roll scenario requires new simulations
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&
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My current interests, besides bubbles: IB UNIVERSITY

Very dark, dark sectors

The multiple components that compose our universe
Current composition (as the fractions evolve with time)

x Dark long range interactions
DM <Bﬂ
DM > ¢ M

x Recoupling Dark Matter

Dark matter
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\ Black holes
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¢
What if visible and dark sector interact only Cosmology & astrophysics
gravitationally? are the only probes

of these dark sector dynamics!

Eugenia Dallari - Premio Nazionale “Milla Baldo Ceolin”







How do we realise thick bubble collisions? 115 UNIVERSITY
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Rethink the thick wall regime:

Pose K Dirye Steep potential Pese K Prrue Slow roll potential
V()N V()
_ AV = gbjsc;tesc
AV | AV
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\\ x — #1p* ‘
One parameter theories ! Two parameter theories !

m << A/AV
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