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Muon lifetime measurement-apparatus response and overlapping
statistics
Qiang Zhang, Jie Liu and Y.K.Ley

ABSTRACT:

Plastic scintilator detector makes it possible to measure the lifetime of muon in undergraduate
experiment. Considering the random coincidence of two muons during 20 us, we calculate the
fit background, 1/67ns. Noticing the apparatus’s irresponse at the ahead 40ns, we get a nicer
value of muon lifetime with 2.05% improvement compared with former experiments after
deducting the irresponse. However, we also found that the wide statistic range analysis of the
data may bring about 50% error of the decay amount. So we developed a new overlapping
statistic approaches which based on the thin pace and wide range and it bring the
self-coincidence of decay amount. Finally, we get the muon lifetime T ,=(2.14+0.02) us, 2.5%
deviation compared with the standard value measured through much more costly, precise
approaches.
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