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1 Introduction

Neutrino Flavor Mixing is different from the quark one !
However, theory could not predict two large mixing angles.
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Is the CP violation of neutrinos is predictable ?

Talks of Mu-Chun Chen and Arsenii Titov
Another approch: Linking to Quark CP violation
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2 Linking Leptonic CP violation
to quark unitarity triangle

2.1 Quark mixing sum rules
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Definitions

VHLP»&'HVJH = diag(m,, m.,m;) , VdLﬂ-m«jR = diag(mg, ms, my)
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Three phases appear, but we can remove two phase

by multiplying the phase matrix in right-hand side.
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CKM mixing is expressed in terms of
the left-handed mixing angles and phases
of up- and down-quarks.
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Suppose vanishing left-handed (1-3) mixing
in both up-quarks and down quarks.
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Ulyons = Ul UM Udbdr

U2 is the unit matrix
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CKM phase is expressed in terms of parameters
10 0of the up- down-quark mixing angles and phases.
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2.2 Lepton mixing sum rules
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Majorana Phases
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Dirac phase is given by the same relation
as In the quark sector
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3.3 Prediction of Leptonic CP violation

Let us consider the Pati-Salam symmetry SU(4).xSU(2) xSU(2),
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We can remove the phase from up—sector !
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In this framework, we can take real mixing for up quarks and neutrinos.

Example: Tri-bimaximal mixing



By using three conditions,
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4 Summary

Leptonic CP violation can link to CKM phase
by the GUT relation:  (—74° ~ —89°

Predictions will be testable
by the precise data of
neutrino mixing angles, CP violating phase.

Is the CP violation detectable ?
Hyper-K |



Thank you !



