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Study of Neutrino by OPERA experiment -Summary and study on cosmic-ray event-
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OPERA is an experiment to confirm the existence of neutrino oscillation,

i.e. existence of neutrino mass, by detecting tau neutrino appearance. From 2000, we started the
detector and beam line construction, did beam exposure from 2006 to 2012, have been performing event
analysis until today. In 2015, we detected the fifth event and reached to the statistical
significance of 5.10 level meaning the discovery level. From 2016, by apﬂlying looser cut and
including the boarder events, the signal number reaches to 10 events with the expected background of
2.0+ 0.4. The reached significance level is 6.10 . OPERA has finished the main analysis by this
paper although continuing technological R&D using real events for electron neutrino detection and so
on for future neutrino experiments.
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