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Abstract

Neutrino physics is the frontier of particle physics, astrghysics and cosmology. The
neutrino mixing angle 13 is one of the fundamental parameters of the neutrino physics The
magnitude of 13 will decide the future direction of the neutrino physics. The Daya Bay
neutrino experiment is proposed to measure the parameter 13 precisely using the reactor
power plant group at Daya Bay, which is located in Shenzhen, @angdong Province. To reach
the sensitivity of 0.01 for sir?(2 13) measurement, one has to study the backgrounds of the
experiment in details, to optimize the design of the detecto, to manufacture the prototype of
the detector, and to test its performance. This thesis is manly work on the water Cerenkov
detector and tank prototype experiment.

The Daya Bay experiment is a low background experiment.The eto systems with e ective
e ciency > 99.5%, play very important role. This thesis is worked on thedesign and opti-
mization the water Cerenkov veto detector. The nal design is a octagonal water Cerenkov
detector with double layer structure which e ective e cien cy can reach 99.9%. The criterion
for the detector is the water absorption length should>30 meters and the tyvek re ectivity
should > 80% from the simulation results. To do the detector study, wedesign and construct
prototype tank based on the Daya Bay pool. Based on the detedr study, we construct a
practical model try to estimate the water resistivity of the pool in nal, which can be used for
large water Cerenkov detector. The prototype measurement lsows that the tyvek re ectivity
can reach 99% and water absorption length can achieve 140mdm the cosmic muon waveform
study. It veri es that the Daya Bay experiment's criterion i s practical. From the consistence
between the cosmic muon data and MC results, the reliability and e ectiveness of the wa-
ter Cerenkov detector simulation software is veri ed. The construction and test of the tank
prototype can provide the technique and experience for the enstruction of Daya Bay water
Cerenkov detector.

Key words : neutrino, Daya Bay reactor neutrino experiment, water Cerenkov detector,
tyvek, e ciency, absorption length, re ectiviy,resistiv ity.
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Parameter (BGP [64]) | Best t 2 interval | 3 interval
m3, (10 5eV?) 7.1 6.2{8.2 5.5{9.7
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ko= Xt Vo= =1:61 10 3mg=( h);
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