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Motivation for LR Symmetric Models

In Standard Model Mν = 0. But, beam of ν can oscillate in vacuum
into ν of different flavors. νaL ↔ νbL. This implies mν 6= 0 , and
requires new physics beyond SM.

No νR. Parity is explicitly broken by SM. LR symmetric model
restores Parity.

νR exists for SU(2)R multiplet. SU(2)R breaking gives heavy
Majorana right handed neutrino. Thus, smallness of left-handed
neutrinos is naturally realized via see-saw mechanisms.

In SM Y (hyper charge) is arbitrary quantum number whereas in LR
symmetric model Y arises more coherently from less arbitrary quantity
B-L.
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Generation of ν mass

Introduce νR . But it requires Yukawa coupling to be same order as of
quark and charged leptons. But, observation shows mν << mq or ml.
Introduce large Majorana mass scale Λ to suppress the neutrino mass
via see-saw mechanism as < φ >2 /Λ.

Radiative correction: Assumes mν = 0 at tree level as SM and
generates small mass of neutrino at 1-loop or 2-loop introducing new
heavy scalar fields.
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Left-Right Symmetric Model

Gauge Group:

Fermion Representation:

Higgs Representation:

Under L-R symmetry:
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Interactions

Interaction of scalar η+ with fermions:

Interaction of scalar φ with ferminos:

Self Interaction of Higgs particles by Higgs potential:
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Loop Diagrams
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Loop Diagram
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Comparison with previous Model
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Mass Matrices
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Mass Matrices
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Prediction of the Model
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Summary

Triplet is bigger representation than doublet. Thus, LR Symmetric
Model with Higgs doublet is studied.

η+ is added as doublet by itself cannot generate RH ν Majorana
mass.

vR ranging from 107 to 1016 would work.

mνR << mwR due to 2-loop suppression. However, this is still large
enough to realize see-saw.
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Thank You
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