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Thegoalof yLan (Muon Lifetime ANalysis)is a1-ppm
measuremendf the positive muonlifetime, 7,,+, resultingin
a 20-fold improvementover previous efforts. This will lead
to anincreasedorecisionin the determinatiorof the Fermi
constant,Gr, by an equalamount. The rate of ary elec-
troweakprocesss determinedy Gr. Suchanundertaking
is challengingandin keepingwith arecenttrendto improve
the precisionof measuremerdf thefundamentaparameters
of the standardmodel. Until recentlythe extractionof G
from muonlifetime datahasbeenrestrictedby uncertainties
in the standardnodeltheory With moderncalculationsthis
roadblockhasbheenremoved,andtheonly factorlimiting fur-
therimprovementis the experimentabprecisionon the muon
lifetime measurement.

In orderto carryoutthe experiment,andto anticipatefu-
turerelatedefforts suchashigh-precisiorup capturewe are
designinga beamlineappendagéor 7E3 and a state-of-the
art decayspectrometerThe ideais to imposea time struc-
ture on the 7E3 surface muon beamby introducing a fast
“kicker” similar to the successfuMORE development.The
new kicker parametersrebeingdesignedo transmitbeam
to targetfor 1 us, followed by a beam-of time of 20-50 us
with an extinction factoraimedat betterthan0.1%. During
the beam-oncollection period, approximatelyl5-20muons
will arriveonadepolarizingsolidtargetlocatedatthecenter
of asymmetricdetector Thedecayperiod,with beamoff, is
usedto measurepositronsin the 180 individual triangular
shapedscintillator pairs. The global structureof the detector
was slightly modified to a 32-facedtruncatedicosahedron
asshovn in Fig. 1. The PMTswill be readout by custom
500 MHz waveform digitizersanda bankof online proces-
sorswill be employedto fit pulseshapedn orderto deter
mine decaytimes. Due to theimmensedatavolume,only a
fractionof thedatawill be permanentlystored.

SinceR-99-07wasapproved, we have madethreeshort
runsin 7E3in orderto studythebeamandto testprototypes
of our detectorand target designs. Our most recent2001
runswere usedto measurecarefully beamlinepropertiesof
wE3. In particulay a directmeasurementf the phasespace
undera variety of slit configurations. We have also spent
considerabldgime modelling the beamwith standardtools
suchas Transportand Turtle and part of our beamtimewas
usedto testvariouspredictionsof thesemodeltunes. With
the accumulatednformation,we are confidentthat a kicker
designcanbe madein 2002andwe planto testa mock-up
kicker duringour next beamtimeallocation.

Basedoninitial studiesbothat PSlandat our laboratory
we have evolvedthe original 4 Lan detectordesign.Thein-
dividual detectorshave proceededhroughfive iterationsin
orderto optimize the lightguidesand minimize their mass.

The presentversion exceedsspecificationsoutlined in the
proposal. The global countergeometryhasbeenmodified
from an original icosahedrorsuperstructuréo the 32-sided
shapeshowvn in Fig. 1. We have conductedPMT stability
testsandhave identifiedgoodcandidatdubes.

Specificaccomplishmentsincethe initial submissiorof
theproposalnclude:

¢ A thoroughinvestigatiorof bothold andnew 7E3tunes
hasbeenmadeandthephasespaceandmuonflux have
beenmeasure@sa functionof horizontalandvertical
slit settings.

o Sulfurandsilvertamets,Jocatednsidemagnetidields,
were usedto studythe stoppedmuonresidualpolar
izationusingtwo magnetesigns Detectomprototypes
werereadoutusingwaveformdigitizers. Designwork
on the new digitizers hasreachedhe “schematicfor
prototype”stage.

o A GEANTA4 simulationof the experimenthasbeende-
veloped.

e Fundingfor the experimenthasbeenobtainedfrom a
U.S.NationalScienca~oundationMajor Researchn-
strumentatioraward.

e The Collaborationhasbeenstrengthenedgignificantly
with the inclusion of experiencedgroupsfrom UC-
Berkeley, JamedMadison,andKentucly.

Figurel: 3D view of the uLan detector



