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(Proton) Beam Experiments

● Catch β-decay protons in a Penning trap, count 
after some times



  

https://conference-indico.kek.jp/event/91/contributions/1880/attachments/1226/1309/J-PARCSymposium2019-Sumi.pdf



  

Previous J-PARC Results

● 2020, published (10.7566/JPSCP.33.011056) 
claiming lifetime of 898 ± 10stat +15

 −18syst seconds
● Used chopped neutron beam w/ simultaneous 

measurement of e- from β decay & 3He(n,p)3H 
reaction.



  

Experiment Improvements

● More beam time
● Lower gas pressure in TPC (fewer scatterings) + 

improved electronics → better sensitivity & 
discrimination

● More precise TPC gas composition
● Better MC simulations (more accurate/predictive)
● Upgraded SFC



  

New Results

● 877.2 ± 1.7(stat) +4.0
 −3.6 (sys.) s

● Used mix of old & new conditions and hardware, but new data
● Suggests (as Frank mentioned previously): unknown systematic 

in p+ beam experiments
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