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Neutrino Oscillations

Motivation
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Neutrino Masses Neutrino Oscillations
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                                                     The model:


SM + three Right-Handed Neutrinos (SMRHN)
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                                                     The model:


SM + three Right-Handed Neutrinos (SMRHN)


The Dirac Lagrangian mass term for the lepton sector is given by
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                                                     The model:


SM + three Right-Handed Neutrinos (SMRHN)


The Dirac Lagrangian mass term for the lepton sector is given by


         is in the diagonal form; this implies: is the oscillation matrix
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Counting of Parameters: 

One physical prediction, the lightest neutrino mass.

Algebra Polar theorem: C = H U
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Counting of Parameters: 

One physical prediction, the lightest neutrino mass.

Algebra Polar theorem: C = H U

Weak Basis Transformation 
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As a summary:
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As a summary:
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One texture zero in the diagonal

Using the constrain
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One texture zero in the diagonal

Using the constrain

We find that 
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One texture zero in the diagonal

Using the constrain

We find that 

In general
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Numerical Analysis:
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Numerical Analysis:
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One texture zero outside the 
diagonal

Using the constrain
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CP conserving

One texture zero outside the 
diagonal

Using the constrain

Which implies
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Two texture zeros
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Two texture zeros
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Two texture zeros
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Two texture zeros

For example A7 form:
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Two texture zeros

For example A7 form:

Using the invariants
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After diagonalizing this texture, we obtained the UPMNS in terms of the free parameter.
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After diagonalizing this texture, we obtained the UPMNS in terms of the free parameter.

However, this particular matrix is obtained from the neutral sector, we call this type

of matrix an oscillation matrix.
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• Numerical analysis of the form

In the numerical analyses we use the values of the neutrino squared masses and the values of 
the mixing angles:
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• Numerical analysis of the form

In the numerical analyses we use the values of the neutrino squared masses and the values of 
the mixing angles:

And, with the constrains to have real solutions 

We obtain
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Following the same procedure for the other eight textures, the results are:
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Two texture zeros off the diagonal

None of the three cases is viable because each one of them is associated with a vanishing 

oscillation parameter

, and



33

Two texture zeros off the diagonal

None of the three cases is viable because each one of them is associated with a vanishing 

oscillation parameter

, and

Two texture zeros in the main diagonal

Our result shows that none of the three different textures with two zeroes in the main 
diagonal is able to reproduce the three measured mixing angles in the  Upmns 
oscillation matrix.



Conclusions
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• The texture zeros diminishing the mathematical parameters in the models.

• The texture zeros give us an alternative to the PDG mixing matrix parametrization, in a 
function of four parameters for two texture zeros.

• CP-symmetry is conserving when we have at least one zero off the diagonal.


• The forms with two texture zeros only one of them predict a neutrino mixing compatible 
with the current neutrino oscillation phenomenology.
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Thanks a lot!
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