Precision Measurement of pp Capturein Hydrogen - the uCAP experiment

T. Banks,T. Case K.M. Crowe S.J FreedmanF.E. Gray, B. Lauss
andthe pCAPCollaboration at PSI*

The induced psewloscdar couping consant g,
hasbeenpooty known for decales,deite its fun-
damenal contribution to hadranic weakinteractions
Recentdisageementbetwea experimental resuts
andthe predctions of modernlow-energyQCD ef-
fective field theories— which have alread reacteda
precsion far beyond expeliment— calls for a preci-
siondetemination of g.

Therate As for muoncapure on the protonfrom
the 1s-shgletstateis directy relatedto g,. Thegoal
of the uWCAP experiment is the high-precsion mea-
suremat (£ 1 %) of As by compaing the muonlife-
timein the u—p systeam with thelifetime of free .
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Figure 1. View of the TPC mountedon the back
flangeof the hydrogenpressirevessl.

The experimental apparatushas beendeveloped
andtestedrecerly, and last yearthe centrd detec-
tor, thetime projedion chanber(TPC),wasfinished
(Fig.1). The TPC senes as an ultrapure hydrogen
target: the final goalsarea Z > 1 contaminatbn
lowerthan0.01ppm,andadeueriumcontentof less
than0.3 ppm. This guararneesthe control of otha-
wiselarge sysematiceffects

Runnirg the TPC with a 2 kV/cm drift field
(6.5kV total) enablesusto observethepathandstop-
ping postion of the muonsand minimum ionizing

partides,i.e. the muondecayelectrans.

We have succesfuly tesed a Berkeley-made
magnetwhichis usedfor thedeteminationandcon
trol of the muonspinrotaton of the Ut dueto resid
ual bean polarization.

A high-throughpu DAQ sydem with real-ime
datacompresion necessaryfor the extremely high
precison andstaistic of the experimentis beingde-
velopal at Berkeley.

Fig.2 shows the scinillation hodascope detee
tor which measues the time of the decay elec
tron/positron with respectto theincoming muon.In-
sidearetwo electionwire chambes usedfor tracking
thedeay electronto its parert muon.

Figure 2: The experimental setp: scirtillator ho-
dosc@e, election wire chambes; andBerkeley grad
studen Tom Banks.

Having compleged a succesful commissoning
run,we have schedlledafinal assemb} andfirst pro-
duction datataking for 2003
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