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Abstract of Thesis

Precision measurement of the spectrum and rate of charged particle emission especially pretons after nuclear
muon capture in aluminium is necessary for muonr normalization using proton counting in muon to electron

conversion experiments like the COMET Phase~1I experiment. This method compliments the muonic x~ray measurements
and is less prone to being blinded by the beam flash. These protons also contribute to the noise signal hits
of the COMET drift chamber as those with energy more than 2.5 MeV could reach the deteclor and cause difficulty

in observing signal tracks created from the 105 MeV/c electrons.

In erder to achieve those goals, the AlCap R2015b experiment was performed. We measured low energy charged
particle emissions after nuclear muon capture in aluminium over a total measurement period of 25.7 hours

The emission rate per muon capture for protens is 3.33 =& 0.20% for deuterons 0.74 = 0. 05%, and for tritons
0.15 = 0.02% A total of 1.03 X 10* muons from the mEl bheamline in PSI, Switzerland were stopped in 100
pm thick aluminium target. The 2p-1s and 3p-1s transition signatures of the stopped muons were measured with
a high purity germanium detector. The charged particle convoluted energy spectra measured by two counter

telescopes are deconvoluted using the Bayesian iterative method. This work also confirmed the previous result
(AlCap 2013) of the proton emission rate of 3.5 £ 0.2% besides reporting the first low energy (< I8 MeV)

measurements of deuteron and triton emission rates and energy specira from aluminium.
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