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In quantum field theory (QFT), excitations in fields yield particles

In QFT, fields rule!
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According to SM, neutrinos are massless

ct ct’

Once a LH neutrino, always a LH neutrino!
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definite flavor

Neutrino Oscillations definite mass

l

|Vp> = Uuk|yk>
lvr) = Ur|vk)
[ve) = Uek|vi)

Pr(ve = 1) ~ sin® [k (m3 — m3)]

Experiments show Pr(ve — v,) > 0

Conclusion: neutrinos have mass!
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Define ,
Pr(N — something)

At
RH neutrino is probably sterile, so it may be its own antiparticle

(N — something) =

(N — leptons) < I'(N — antileptons)
Thermodynamical conditions in early universe may have allowed
(N — leptons) > I'(N — antileptons)

A viable leptogenesis mechanism!
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Extending SM is straightforward:
(i) Posit Lagrangian L£g with desired fields and interactions
Lsm — Lsv + LE

(i) Draw Feynman diagrams (the allowed interactions)

(iii) Shut up and Mathematica (decay rates, cross sections, etc.)
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Plausibly so!
To make this definite, we need to compute

(¢ — leptons) — (¢ — antileptons)
(¢ — leptons) + (¢ — antileptons)

€=

e = degree of lepton/antilepton asymmetry in theory

What is € in our model?
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