
Precise Measurement of the π+ → e+ν
Branching Ratio

Progress Report and 2008 Beam Request
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D. Počanić (UVa) PEN Prog. Rep. 2008 PSI BV39/21 Feb ’08 2 / 16



About the PEN Experiment Collaboration

Experiment R-05-01 (PEN) collaboration members:

L. P. Alonzi,a V. A. Baranov,c W. Bertl,b M. Bychkov,a Yu.M. Bystritsky,c
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About the PEN Experiment Collaboration

PEN follows the PIBETA experiment

PIBETA program (precision checks of SM and QCD predictions):

I π+ → π0e+νe—main goal
◦ SM checks related to CKM unitarity

I π+ → e+νeγ(or e+e−)
◦ FA/FV, π polarizability (χPT prediction)
◦ tensor coupling besides V − A (?)

I µ+ → e+νeν̄µγ(or e+e−)
◦ departures from V − A in Lweak

⇒ The PEN experiment:

I π+ → e+νe

◦ e-µ universality
◦ pseudoscalar coupling besides V − A
◦ ν-sector anomalies, Majoron searches, mh+, PS l-q’s, V l-q’s, . . .
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D. Počanić (UVa) PEN Prog. Rep. 2008 PSI BV39/21 Feb ’08 4 / 16



About the PEN Experiment Motivation and Goals

π → eν decay: SM predictions; measurements

Modern theoretical calculations: Bcalc =
Γ(π → eν̄(γ))

Γ(π → µν̄(γ)) calc

=


1.2352 (5) × 10−4 Marciano and Sirlin, [PRL 71 (1993) 3629]

1.2356 (1) × 10−4 Decker and Finkemeier, [NP B 438 (1995) 17]

1.2352 (1) × 10−4 Cirigliano and Rosell, [PRL 99, 231801 (2007)]

Experiment, world average [current PDG]:

Γ(π → eν̄(γ))

Γ(π → µν̄(γ)) exp

= (1.230 ± 0.004) × 10−4

PEN goal:
δB

B
' 5 × 10−4 .
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About the PEN Experiment Apparatus

The PIBETA/PEN Apparatus

◦ stopped π+ beam
◦ active target counter
◦ 240-det. CsI(p) calo.
◦ central tracking
◦ digitized PMT signals
◦ stable temp./humidity
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Summary of Activities in 2007 System Improvements

Changes and improvements for 2007

I New detectors: B0, Act. Coll., Act. Deg., TGT,

I Refurbished 20-bar Plastic Hodoscope (PV) det,

I Beamline shortened by ∼1 m (Q3, new compact B0 enclosure)

I Refurbished failed CsI PM’s and dividers,

I Old LRS HV system replaced with new PSI-designed,

I New temperature sensors and controller,

I All-new Slow Control system and DAQ arm,

I New FE DAQ electronics based on GE Fanuc VMIVME-7807,

I Separate new FE DAQ computers for VME/FB and DSC/CAMAC,

I FB controller upgraded,

I . . .
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Summary of Activities in 2007 System Improvements

Central detector region for the 2007 run

Active
Degrader

Active
Collimator

Photomultiplier Module
Hamamatsu H2431-50

Target
Counter

12,5 mm

15,0 mm
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Summary of Activities in 2007 Run Synopsis

Summary of 2007 run activities

I detector installed 24 Sept (∼ 1 month later than planned),

I 22 days of setup and shakedown,

I 65 calendar days of running with 4.46 × 106 sec of available beam
(availability fraction 0.79),

I several detector system malfunctions (HV, DAQ-FB, etc.) resulted in
11 % downtime (availability fraction 0.89),

I we recorded ∼280,000 π → eν decay events (prelim. analysis),

I ran with 68MeV/c for most of the run; smaller data samples taken at
69 and 71MeV/c

I all systems behaved as designed during “production” runs.

Conclusion: Main goals of the run have been realized.
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Preliminary Results of 2007 Run Analysis Sample Waveforms and Histograms

Sample waveforms
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Preliminary Results of 2007 Run Analysis Sample Waveforms and Histograms

Waveforms: a closer look

Digitizer Channel (0.5 ns/ch)

D
eg

ra
de

r 
D

ig
iti

ze
r 

A
m

pl
itu

de

π → e ν

0

10000

20000

30000

40000

50000

60000

350 400 450 500 550 600 650 700

Digitizer channel (0.5 ns/ch)

D
eg

ra
de

r 
D

ig
iti

ze
r 

A
m

pl
itu

de

π → e ν

0

10000

20000

30000

40000

50000

60000

400 450 500 550 600 650 700

Digitizer Channel (0.5 ns/ch)

T
ar

ge
t D

ig
iti

ze
r 

A
m

pl
itu

de

π → e ν

0

10000

20000

30000

40000

50000

60000

350 400 450 500 550 600 650 700

Digitizer channel (0.5 ns/ch)

T
ar

ge
t D

ig
iti

ze
r 

A
m

pl
itu

de

π → e ν

0

10000

20000

30000

40000

50000

60000

400 450 500 550 600 650 700
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Preliminary Results of 2007 Run Analysis Sample Waveforms and Histograms

Waveforms: a closer look (II)
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Preliminary Results of 2007 Run Analysis Sample Waveforms and Histograms

Timing in the central beam detectors
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Preliminary Results of 2007 Run Analysis Sample Waveforms and Histograms

Energy in DEG and TGT (one run)
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Preliminary Results of 2007 Run Analysis Sample Waveforms and Histograms

Energy in TGT (many runs)
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Resources and Beam Request for 2008

2008 beam request

Plans for the 2008 run:

I Run with approx. 10k pion stops/sec (or more with DAQ upgrades
currently under way).

I Run for 15 weeks (plus 2 weeks of set-up and calibration) starting in
mid-April.

I Acquire ∼ 4 − 5 × 106 πe2 decay events, or (δB/B)stat ' 5 × 10−4

Resources requested are modest, similar to 2007 level:

I material costs of operating the detector (MWPC gas, other supplies
and consumables),

I partial support for local expenses for collaborators from former
socialist countries.
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