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Standard model is successful to describe particle physics based on gauge theory. On the other
hand, a neutrino oscillation within the framework of a beyond standard model explains a deficit
of solar neutrino fluxes, called solar neutrino problem. In the calculation of the solar neutrino
oscillation, in general, an effect expected from matter is considered. However, a spectrum dis-
tortion expected from the matter effect have not observed clearly. Furthermore, it is concerned
that the oscillation parameter, Am?2,, has a tension of ~20 between neutrino and anti-neutrino
experiments. These remaining problems are main motivations on the solar neutrino observa-
tion of Super-Kamiokande (SK). SK, a neutrino experiment using a water Cherenkov detector
in Japan, have observed the solar neutrino since April, 1996. In this thesis, the solar neutrino
flux and oscillation parameters are calculated using SK data of 5695 days and results by all so-
lar experiments. Moreover, improved analyses, such as an energy scale and systematic uncer-
tainties, are applied to phase IV of SK data (SK-IV) in this thesis. The observed ®B neutrino
flux in combined SK is (2.33 4 0.04) x 10° /cm?/s assuming without the neutrino oscillation.
The oscillation parameters obtained from the combined SK data are sin® 615 5x = 0.332 75055 and

Am3, g = (4.73 Toa0) x 107° eV2. These parameters obtained from all solar neutrino experiments

and a reactor neutrino experiment are sin? ;5 = 0.310 70013 and Am2, = (7.49 70 12) x 107° eV2.



