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Measuring the Baryon Asymmetry
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Sakharov’s Conditions
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LeptoBubbles

a new mechanism




| Basic Mechanism: CPPT

Assume v masses come from dim-5 op that violates L by 2 units
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A time-dependent and CPV

A associated to SM-singlet scalar @.
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Lepton Asymmetry

Lepfom Asymmetry from KB equation
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Final Expression for Lepton Asymmetry Loop Factor

SIm{tr [mgmﬂ }T2

. Flzi 2 ]}
k oy
(27T) Vi

|z1+x| |xo+x| (x2 i 72 _ $2) (.5132 i T2 5132>
3 d d d 1— 2 :
: (1, ) T 2y / / 2 $2/| $3/| " Z [ A1 T20?

$1—$| xQ—w| 772a773a774::|:1

v, =kB/2, mo=FkPpB/2, x3=qB/2, x4=q3/2 Xnangna Ty SIDh Xy non,
6/ ) , 3 q ; q ) X 5
r=0B8/2 Xpynans = T1 -+ Naa + 0323 + 0424 (X,,72,,73n4 + a:2) cosh x1 cosh x5 sinh z3 sinh x4

| =(va+y)8 - X%=00
— x,=0.1

X, =02

Loop provides O(10)

enhancement to

(epfon asymmetry




O(10) enhancement

v mass matrix BEFORE CPPT v mass matrix AFTER CPPT

dependent upon Flavour model Bdependent upon low-energy observables

CPPT Temperature Assuming (hv® )%~ m,t ~ (0.7 &V)?
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+ This estimate accounts for tnitial asymmetry and not the full evolution.
+ Thermal width of lepton Flavours treated the same. We are n the

femperature regime where tau 1s out of equilibrium: need to include

Flavour effects.



Conclusions

+ Leptobubbles 15 a new mechanism to generate the BAU

+ Two mayor differences from conventional [eptogenesis

1. v masses come from Weainberg op. But no need o
specify the UV-completion (seesaw,loop effects otc)

2. CP-violation occurs below v mass generation scale.

Gravitational Baryon Asyimebry Collider
Waves % v Searches
low energy » Flavour Model(s
observables
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Calculation Tool

CTP Formalism




Motivation for CTP Formalism

ap Quantum Liouville
= {H, p} .
Classical Ot Equation

l BBGKY
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Many systems n cosmology use
semi-classical Boltzmann equatious,

ot

BEs assume dilute gas.

Quantum: from S-matrix
typically calculated at T=0

Colliston 2 does not  remember collision T

!

Early Universe 15 hot deunse plasma: dilute

gas 15 wot a good assumption. Plasma ts
everywhere and the particles feel ifs presence

'

S-matrix calculation tn T=0 assumes asymptotically
Free states ((SZ-reduction). Not necessarily good approximation
high T, fluite deunstty, out of equilibrium environment.




Eewetwd The CTP Formalism

generating functional T=0 T=0, w-out formalism
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Green s Functions

Feynman Propagator i
Dyson Propagator i
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Schwinger-Dyson Equation ab CIC idico
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Kadanoff Baym equations are the <> parts of SD equations
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