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論文要旨：The neutrinoless double beta decay(0νββ) is a currently unobserved 
decay in which two neutrons simultaneously decay into two protons and two 
electrons without any emitted neutrinos. This is a lepton number violating 
decay and it is only allowed if the neutrino is a Majorana type particle. Thus 
the observation of 0νββ confirms the Majorana nature of the neutrino as well 
as provide clues to leptogenesis and the absolute mass scale of the neutrino. 
The expected half-life of the decay is on the order of 1027 years. 
 The CANDLES(CAlcium fluoride for studies of Neutrino and Dark matters 
by Low Energy Spectrometer) experiment is looking for 0νββ using 48Ca 
isotope contained in scintillating CaF2 crystals. Because the natural 
abundance of 48Ca is about 0.2%, an extremely low background detector is 
required to observe 0νββ.  
 The main source of background in the 0νββ signal energy region comes from 
the decay of 212Bi, which is a natural background occurring due to 
contamination of the CaF2 crystals. The 212Bi has an α and β decay channels, 
both of which deposit backgrounds in the Q value region of 0νββ. In this study, 
two new methods were developed to reduce the backgrounds from these decay 
channels. Of  interest is the application of neural network method for 
physics data analysis. The neural network developed in this study is shown 
to improve background rejection efficiency over traditional methods. The new 
methods were used to reject backgrounds with good efficiency and the 
remaining background counts were estimated. 


