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Muon Decay

A Purely leptonic weak process
A Most precisely studied weak process

A Theoretically known up to second order
radiative corrections (A.Czarnecki, U of
Alberta)

A Large Experimental effort :

Lifetime (PSI,RAL),

Michel parameters (TRIUMF,PSI),

Magnetic moment (g -2 @BNL), Newg -2
Rare decays ( PSI,J -PARC,FNAL?)
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Spectral shape IS characterized
In terms of four parameters

IS the muon polarization
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(L. Michel, A. Sirlin)




Muon decay parameters in terms of Non SM weak

oupling
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status prior to TWIST

= 0.7518 0.0026
= 0.7486 0.0026° 0.0028

= 1.0027 0.0026
=-0.007° 0.013

> 0.99682, CL =90%




Reqguirements for High precision

Michel Parameter measurement

A High (Known) muon polarization

must account for depolarisation in muon
transport, injection, stopping

A EXxcellent energy resolution
A Uniform and known acceptance
A Uniform tracking efficiency

A Repeatability of measurement under varying
conditions.



Experimental solutions

M13 beam ,small dp/p selection.

High field solenoidal magnet (2T)

Special injection optics and tracking TEC
High purity metal targets (Al, Ag)

Low mass, High precision detector

Large solid angle and uniform acceptance
High performance tracking software
Detailed,as built geant 3 simulation
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The TWIST Spectrometer
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Analysis Method

A Extract energy and angle distributions for data:
T apply (unbiased) cuts on muon variables.
T reject fast decays and backgrounds.
T calibrate e* energy to kinematic end point at 52.8 MeV.

A Fit to identically derived distributions from
simulation:

T GEANT3 geometry contains virtually all detector
components.

T simulate detector response in detail (clusters of ionization).
T realistic, measured beam profile and divergence.

T extra muon and beam positron contamination included.

T output into digitized format, identical to real data.

T fit to hidden variables with blind analysis method.

T Validation by special data sets ( upstream stops)



