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論文要旨:	 

Among all nuclear isomers that exist in nature, tantalum-180m (180mTa) has the 
longest half-life of more than 1016 years. Due to the highly for- bidden transition with 
large spin parity difference from ground state, its half-life is yet to be finalized up until 
now. In this research, an ultra-low background HPGe detector system at Kamioka 
Underground Observatory was newly developed and utilized to observe the rare decay 
of 180mTa. Two phases of tantalum physics run were completed, which Phase II has 
further background reduction on the detector system. The detector performance and 
background condition during the tantalum measurement were analyzed. To optimize 
detection efficiency and further reduce the background level, Monte Carlo simulation 
and pulse shape discrimination method were also developed for the HPGe detector. The 
result of Tantalum Phase I and Phase II with total livetime of 358.2 days will be 
presented. 

 


