
measurement of the μ lifetimemeasurement of the μ lifetime

to measure it we need to

detect muon and decay electron/positron

measure the time interval T between muon arrival and 
e+/e- detection in several decays

extract the muon lifetime from a fit of the T distribution

μ
++ νν→μ ee μ

−− νν→μ ee

– bring at rest as many muons as possible in an absorber (**)
– detect as many electrons/positrons from muon decay as possible (**)
– reduce as much as possible the background



measurement of the μ lifetimemeasurement of the μ lifetime

decay μ
++ νν→μ ee μ

−− νν→μ ee
– three body decay

– forward-backward asymmetry in the positron emission

muon capture



electron/positron detectionelectron/positron detection

normalised distribution 
function:

MeV52E
E

E2Ea)E(f

max

2
max

≅

⋅
=⋅≅

not all the e will be detected
range of electrons: R (g/cm2) ~ 0.54·E (MeV) 
(Segre’, Nuclei and Particles)



measurement of the μ lifetimemeasurement of the μ lifetime

forward-backward asymmetry in the positron emission



measurement of the μ lifetimemeasurement of the μ lifetime
muon capture



measurement of the μ lifetimemeasurement of the μ lifetime
muon capture



experimental set-upexperimental set-up

not exactly this!!



muon fluxmuon flux



“differential range spectrum” of the muons flux at sea level

which is the vertical flux of muons which are brought to rest in dR after 
traversing a thickness R

number of muons per unit S, t, Ω brought to rest after a thickness t:

muons at restmuons at rest
range usually given as   x·ρ , measured in g/cm2
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muons at rest  in 3 cm of Femuons at rest  in 3 cm of Fe
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t=xρ = 3 · 7.87 g/cm2

~24 g/cm2

acceptance
μ+ and μ- !



electron/positron detectionelectron/positron detection
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to maximise efficiency, compromise between maximum number of
muons at rest and maximum number of detected e+/e-

range of electrons: R (g/cm2) ~ 0.54·E (MeV) 



expected number of eventsexpected number of events

MonteCarlo ?

first order calculation



experimental set-upexperimental set-up

start stop



experimental set-upexperimental set-up



experimental set-upexperimental set-up

programma di acquisizione



experimental set-upexperimental set-up


