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Thegoalof 
������ (MuonLifetime ANalysis)is a1-ppm
measurementof thepositivemuonlifetime, ����� , resultingin
a 20-fold improvementover previousefforts. This will lead
to an increasedprecisionin the determinationof the Fermi
constant,��� , by an equalamount. The rate of any elec-
troweakprocessis determinedby ��� . Suchanundertaking
is challengingandin keepingwith a recenttrendto improve
theprecisionof measurementof thefundamentalparameters
of the standardmodel. Until recentlythe extractionof � �
from muonlifetime datahasbeenrestrictedby uncertainties
in thestandardmodeltheory. With moderncalculations,this
roadblockhasbeenremoved,andtheonly factorlimiting fur-
therimprovementis theexperimentalprecisionon themuon
lifetime measurement.

In orderto carryout theexperiment,andto anticipatefu-
turerelatedeffortssuchashigh-precision
�� capture,weare
designinga beamlineappendagefor � E3 anda state-of-the
art decayspectrometer. The ideais to imposea time struc-
ture on the � E3 surfacemuon beamby introducinga fast
“kicker” similar to thesuccessfulMORE development.The
new kicker parametersarebeingdesignedto transmitbeam
to target for 1 
 s, followedby a beam-off time of 20-50 
 s
with anextinction factoraimedat betterthan �! #"%$ . During
the beam-oncollectionperiod,approximately15-20muons
will arriveonadepolarizing,solidtargetlocatedatthecenter
of a symmetricdetector. Thedecayperiod,with beamoff, is
usedto measurepositronsin the 180 individual triangular-
shapedscintillatorpairs.Theglobalstructureof thedetector
was slightly modified to a 32-facedtruncatedicosahedron
asshown in Fig. 1. The PMTs will be readout by custom
500MHz waveform digitizersanda bankof onlineproces-
sorswill be employed to fit pulseshapesin order to deter-
minedecaytimes. Dueto the immensedatavolume,only a
fractionof thedatawill bepermanentlystored.

SinceR-99-07wasapproved,we have madethreeshort
runsin � E3 in orderto studythebeamandto testprototypes
of our detectorand target designs. Our most recent2001
runswereusedto measurecarefully beamlinepropertiesof
� E3. In particular, a directmeasurementof thephasespace
undera variety of slit configurations. We have also spent
considerabletime modelling the beamwith standardtools
suchasTransportandTurtle andpart of our beamtimewas
usedto testvariouspredictionsof thesemodeltunes. With
theaccumulatedinformation,we areconfidentthata kicker
designcanbe madein 2002andwe plan to testa mock-up
kickerduringournext beamtimeallocation.

Basedon initial studiesbothatPSIandatour laboratory,
we have evolvedtheoriginal 
��&�'� detectordesign.Thein-
dividual detectorshave proceededthroughfive iterationsin
order to optimize the lightguidesandminimize their mass.

The presentversionexceedsspecificationsoutlined in the
proposal. The global countergeometryhasbeenmodified
from an original icosahedronsuperstructureto the 32-sided
shapeshown in Fig. 1. We have conductedPMT stability
testsandhave identifiedgoodcandidatetubes.

Specificaccomplishmentssincetheinitial submissionof
theproposalinclude:

( A thoroughinvestigationof botholdandnew � E3tunes
hasbeenmadeandthephasespaceandmuonflux have
beenmeasuredasa functionof horizontalandvertical
slit settings.

( Sulfurandsilvertargets,locatedinsidemagneticfields,
wereusedto study the stoppedmuonresidualpolar-
izationusingtwo magnetdesigns.Detectorprototypes
werereadoutusingwaveformdigitizers.Designwork
on the new digitizershasreachedthe “schematicfor
prototype”stage.

( A GEANT4simulationof theexperimenthasbeende-
veloped.

( Fundingfor the experimenthasbeenobtainedfrom a
U.S.NationalScienceFoundationMajor ResearchIn-
strumentationaward.

( TheCollaborationhasbeenstrengthenedsignificantly
with the inclusion of experiencedgroupsfrom UC-
Berkeley, JamesMadison,andKentucky.

Figure1: 3D view of the 
������ detector.


