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PIENU PIENU ExperimentExperiment
Requirements

• Good beam quality Ø small momentum bite

• low background 
– Trigger from beam e+

– Pileup from beam e+ hitting beam or detector components

e+

pôenpômÆe

Energy measured in NaI crystal
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PIENU PIENU ExperimentExperiment ((contcont’’dd))

Beam e+ signal

pileup
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t=26ns

Beam composition before Beamline extension :
p+ ~ 50% m+ ~ 20% e+ ~ 30%

Time spectrum of pienu events
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BeamlineBeamline extension conceptextension concept
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MonteMonte--CarloCarlo
• Beamline extension studies with 2nd order

MC beam transport program (REVMOC) 

• G4 (G4beamline) simulation of the
beamline material’s and absorber effects

• Expectations :
– ~ 4-5 cm e/p separation at F3 
– ~100 e+ reduction
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ViewView of of thethe beamlinebeamline

F3 M13 beamline in May 2008

F4
M13 beamline after extension

in May 2009
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ResultsResults

p+ ~ 82%
m+ ~ 14%
e+ < 2%

sY=0.9cm
sX=1.2cm

at F3

at F4
p+

m+

e+
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PIENU PIENU decaydecay in production in production targettarget

– First observation of pØen from the production target

– Massive n search

Add delay e+ TOF

Prompt  e+ delayed  e+
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PIENU PIENU decaydecay ((contcont’’dd))

Prompt 

p decay constant

Target Pienu positrons are 100%  polarized
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SummarySummary

• The new TRIUMF M13 CHANNEL meets the
PIENU experiment’s requirements
– Good beam spot at F4

– Excellent e+ suppression (1/60)

• First Observation of pienu decay from the
beamline Æ source of 100% polarized e+
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