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Effective lagrangian describing baryon number violation

Lattice QCD for the hadronic part

Scalar Leptoquarks

Triple leptoquark interactions

Proton decay at tree-level Proton decay at loop-level



Wigner suggested proton
decay in1949 and 1952

1965 Sakharov

1974: Grand unified theories, Georgi & Glashow SU(5)

Motivation

Theoretical side

Wigner “It is conceivable, for instance, that a conservation law for the number of heavy
particles (protons and neutrons) is responsible for the stability of the protons in the
same way as the conservation law for charges is responsible for the stability of the
electron. Without the conservation law in question, the proton could disintegrate, under
emission of a light quantum, into a positron, just as the electron could disintegrate, were
it not for the conservation law for the electric charge, into a light quantum and a
neutrino."

After 1965 Sakharov returned to fundamental science and began working

on particle physics and particle cosmology.

He tried to explain the baryon asymmetry of the universe; in that regard, he was
the first to give a theoretical motivation for proton decay.



https://en.wikipedia.org/wiki/Baryon_asymmetry
https://en.wikipedia.org/wiki/Proton_decay
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Proton decays in effective Lagrangian approach

dimension 6
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Instead of X,Y scalar leptoquarks can mediate this process

u | er u | et
L 51 _ ] +5 . e.g. Doréner, SF & Kognik, 1204.0674
Scalar LQ
d d U u
dim-6

Important: scalar LQ should have di-quark couplings that proton decays at the tree level
(dim-6, dim-9,...)
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Leptoquark multiplets Yukawa interactions
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