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Outline

Right-handed neutrinos (RHN) and non-standard interactions (NSI)

Neutrino masses — Seesaw mechanism

Lepton number violation - Qv 33 decay

Baryon Asymmetry of the Universe - Leptogenesis
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The Standard Case
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The Standard Case
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Non-Standard Case”?
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Non-Standard Case
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Non-Standard Case
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Non-Standard Case

Ny L,
>“ LQ >“ LQ
or
€R,a
>”“WR >‘”WR
or

Any new particle coupling
to RHNs and/or leptons

Example operator:

1
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Effective operator
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1) Neutrino masses — Standard Case
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Range of scales

1 GeV EW

109 GeV 101 GeV Mp

> y,
107 103 1
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Range of scales

1 GeV W 109 GeV 101 GeV Mp
10~° 102 1 Yy

“Low Scale”
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Neutrino masses — Non-Standard Case

In general: Dim-5

H Q
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Neutrino masses — Non-Standard Case

In general: Dim-5
dC
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Here: Dim-4
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Neutrino masses — Non-Standard Case

In general: Dim-5
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2) Lepton number violation
_ _ L(L)
» Assignmentof LN: £ D =Y, N;HL, — NFM;N; 4+ h.c. run
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2) Lepton number violation

_ _ L(La) =1
» Assignmentof LN: L D =Y, N;HL, — NFM;N; + h.c. ru=o
LNC LNV LNy =1

* “Most” promising observable: Ov 53 decay

Nucleus

AL =2
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LNV — Standard Case
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LNV — Non-Standard Case
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LNV — Non-Standard Case Order of

magnitude effect!
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3) Baryon Asymmetry

* Matter-Antimatter asymmetry

 Sakharov conditions
1) B violation
2) C and C'P violation
3) Out-of-equilibrium
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Leptogenesis (LG)

Above EW scale:

* SM sphaleron processes > B + L violation
* Non-perturbative

Q,
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Leptogenesis (LG)

Above EW scale:

* SM sphaleron processes > B + L violation

* Non-perturbative
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Leptogenesis regimes
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BAU via Neutrino Oscillation — Standard Case

r AL, =0
AL, =0
AL. =0

ALgy =0
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BAU via Neutrino Oscillation — Standard Case
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BAU via Neutrino Oscillation — Standard Case

oscillations
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BAU via Neutrino Oscillation — Standard Case

Lepton Flavor Asymmetries
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BAU via Neutrino Oscillation — Standard Case
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BAU via Neutrino Oscillation — Standard Case

Lepton Flavor Asymmetries
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BAU via Neutrino Oscillation — Standard Case
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BAU via Neutrino Oscillation — Standard Case

Lepton Flavor Asymmetries I
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BAU via Neutrino Oscillation — Standard Case
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BAU via Neutrino Oscillation — Non-Standard Case
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BAU via Neutrino Oscillation — Non-Standard Case
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Low scale Leptogenesis — Non-Standard Case
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Low scale Leptogenesis — Non-Standard Case
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Low scale Leptogenesis — Non-Standard Case
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Low scale Leptogenesis= 10 A—107 Gev
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Low scale Leptogene
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Low scale Leptogenesis — Non-Standard Case
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Low scale Leptogenesis<
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Low scale Leptogenesis — Non-Standard Case
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Low scale Leptogenesis — Non-Standard Case
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Conclusion & Outlook

Non-standard interactions can change
> Ov 33 decay
> Low-Scale Leptogenesis

by orders of magnitude
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Conclusion & Outlook

Non-standard interactions can change
> Ov 33 decay
> Low-Scale Leptogenesis

by orders of magnitude

Conduct full parameter scan

Go beyond effective operator approach to study the effect
of TRH
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Derivation Quantum Kinetic Equations (QKEs)
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* QFT: “number density operator”:

dn .. ko
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Derivation Quantum Kinetic Equations (QKEs)

dpn (k)
dt

= —i[Hy(ky), py(ky)] — %{r?\,(km, pn(kn)} + %{F?V(kw), 1 —pn(kn)}
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Differential equations
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Parameter Space
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Neutrinoless double beta decay and the baryon asymmetry of the Universe
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Non-standard cases

e.g. in connection to Unification

SU(5), SO(10), Gops, ...

AV IR
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