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Baryon asymmetry

Quantified via baryon to entropy density: Yz = ng/s = T 0sTNN ),
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Every (dynamical) model needs to explain Y, = (8.66 = 0.01) x 107!
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Baryon asymmetry

Dynamical creation is fundamentally constrained => Sakharov Conditions
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* Baryon number violation

* C & CP violation
* Deviation from thermal equilibrium
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Prerequisite [l - neutrino masses




Neutrino masses

heauy neutral leptong

light active neutrino

The possible Majorana nature of the neutrinos leads to the See-Saw framework!

We will focus on the minimal scenario with 2 heavy neutral leptons (HNLSs)

Large mixings (U?) between active neutrinos and HNLs are achieved via an
approximate lepton number symmetry
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Leptogenesis

Baryon asymmetry Neutrino masses



Leptogenesis via oscillations

HNL abundance

Thermal equilibrium limit

CP violating oscillation of the
Heavy Neutral Lepton

Initial 0 abundance

=> freeze-in
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Leptogenesis via oscillations

Quantification of the asymmetry via quantum Boltzmann equation
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Damped oscillations

If oscillations are damped I™*/" ~ P T < H is realizable until EWPT

osc

Adiabatic perturbation around I' ,./I" << 1 leads to analytical upper bound
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Fast oscillations

IfI' ./I" > 1 the analytic solution can predict the PMNS phases, flavour
mixing and implications on neutrinoless double beta decay

Flavour selection iy enhancement
AM/M = 1072 within FCC AM/M = 102 within SHiP




Conclusions and Outlook

%* Developed analytical approximation reveals correlation of Leptogenesis with other

observables

Upper bound on the
right-handed
neutrino interaction
with the SM content!

Right-handed neutrinos with
AM/M — 1 need to realize a concrete

flavour composition & impact the
neutrinoless double-beta decay rate!

%* Method developed can help to explore non-minimal scenarios

% Check out [2207.01651] for more details
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% Numerical code available on GitHub
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Damped oscillations

If oscillations are damped /9" ~ P, .I' < H is realizable until EWPT

osc

Use approximate LN symmetry to ensure: i) AM < M &ii) y/ < y
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Thermalization probability
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Fast oscillations

1.0

Neutrino Oscillation data
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Fast oscillations

One mode can remain weak only via flavour hierarchical interactions

Direct Searches in |U2|
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CP Invariants

NORMAL HIERARCHY
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INVERTED HIERARCHY
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