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The Geometric Phase and CP—Violation in Neutrino Oscillation

JIANG Chunyu' ZENG Gaorong' HUANG Yongchang® WANG Zisheng'"
(1. College of Physics and Communication Electronics Jiangxi Normal University Nanchang Jiangxi 330022 China;
2. Institute of Theoretical Physics Beijing University of Technology Beijing 100124 China)

Abstract: Firstly the analytical solution for a model of neutrino oscillation and mixing in the matter is explored.
Then the CP-violation phase of the neutrino is operated to rotate a circle in order to obtain the geometric phase of
the neutrino oscillation and mixing. It is found that the geometric phase with energy vibration has asymmetric geo-
metric structure where the wave peaks and dips are not symmetry. Because the geometric phase describes the intrin—
sic properties of neutrino propagation process this asymmetric structure originates from the neutrino oscillation and
mixed CP-violation phenomenon. Therefore the geometric phase provides clues to CP violations during neutrino
propagation.

Key words: neutrino; neutrino oscillation; geometric phase; geometric structure; CP violation



