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PEN follows the PIBETA experiment

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

» 7t — wletw, — main goal

o SM checks related to CKM unitarity
» 7 — eTrey(or ete™)
o Fa/Fy, 7 polarizability (xPT prediction)
o limits on tensor coupling besides V — A
» pt — et y(or ete™)
o departures from V — A in Lyeak
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o Fa/Fy, 7 polarizability (xPT prediction)
o limits on tensor coupling besides V — A
» pt — et y(or ete™)
o departures from V — A in Lyeak

The PEN experiment

» mt — et
o e-p universality
o pseudoscalar coupling besides V — A
o v sector anomalies, Majoron searches, mp4, PS I-q's, V I-q's, ...
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Physics agenda, motivation and method PEN goals and motivation

7 — ev decay: SM predictions; measurements

r ev
Modern theoretical calculations: Beaie = M =

r(ﬂ— - ME(V))calc

1.2352(5) x 107* Marciano and Sirlin [PRL 71 (1993) 3629],
1.2354(2) x 10~*  Finkemeier [Phys. Lett. B 387 (1996) 391],

1.2352(1) x 10=* Cirigliano and Rosell [PRL 99, 231801 (2007)].
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r ev
Modern theoretical calculations: Beaie = w =
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Experiment, world average [current PDG]:
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— = (1.230 £ 0.004) x 1074
M = () )

0B
PEN goal: B ~5x107%.
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Physics agenda, motivation and method PEN goals and motivation

The PEN apparatus

o stopped T beam

o active target counter
o 240-det. Csl(p) calo.
o central tracking

o digitized PMT signals
o stable temp./humidity
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Summary of activities in 2009 Goals and activities

Goals and improvements for 2009

Goals and improvements for the 2009 run were:

» Continue and refine analysis of 2008 data.
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Summary of activities in 2009 Goals and activities

Goals and improvements for 2009

Goals and improvements for the 2009 run were:

» Continue and refine analysis of 2008 data.
» Implement a mini-TPC detector to track beam particles.
» Overhaul DAQ electronics and software:
> implement triggers based on the full calorimeter energy sum and
eliminate the unreliable LB102 logic units,
> replace 0.5ns LSB FastBus TDC with 100 ps LSB VME TDCs units,
» implement waveform digitized readout for the new mini-TPC detector.
» Study and optimize shielding.
> Record at least 5 X 10® wr—ev events with well controlled

systematics.

All of the objectives were fullfilled or exceeded.
In fact, we recorded 10 — 11 x 10® w—ev events.
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Summary of activities in 2009  Summary of improvements

Central detector region in the 2009 PEN run
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Summary of activities in 2009 ~ Summary of improvements
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Preliminary data analysis results Detector performance

Target waveform analysis
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Preliminary data analysis results Detector performance

Positron energy “tail” determination
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Preliminary data analysis results Detector performance

cont'd (work in progress)
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Preliminary data analysis results

Target energy resolution

Energy spectrum of 4.1 MeV muon

from w— p—e seq. decay in TGT:
(2009 data)
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Preliminary data analysis results Detector performance

Plastic hodoscope timing resolution
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Intrinsic oy =~ 0.25 ns (compared with > 0.35 ns before).
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Preliminary data analysis results Detector performance

Cathode

Mini-TPC waveforms e m
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Mini-TPC performance

Number of events

Preliminary data analysis results Detector performance

Decay vertex prediction
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Preliminary data analysis results Detector performance

Csl calorimeter with AmBe source
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» AE/E ~ 0.12 for the 4.4 MeV line.
> 511 keV photons well resolved.
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Preliminary data analysis results Plans and beam time request for 2010

Plans and beam time request for 2010

Plans for the 2010 run:

> Implement new low-mass mini-TPC, positioned against the target.

Beam time request:
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Preliminary data analysis results Plans and beam time request for 2010

Plans and beam time request for 2010

Plans for the 2010 run:

> Implement new low-mass mini-TPC, positioned against the target.
» Further improve shielding.

» Improve DAQ with new sync. mode of frontend computers.

Beam time request:
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Preliminary data analysis results Plans and beam time request for 2010

Plans and beam time request for 2010

Plans for the 2010 run:

Implement new low-mass mini-TPC, positioned against the target.
Further improve shielding.

Improve DAQ with new sync. mode of frontend computers.

vV v.v Vv

Run at slightly higher ppeam with ~ 2X signal rates of 2009.

Beam time request:
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Preliminary data analysis results Plans and beam time request for 2010

Plans and beam time request for 2010

Plans for the 2010 run:

Further improve shielding.
Improve DAQ with new sync. mode of frontend computers.
Run at slightly higher ppeam with ~ 2X signal rates of 2009.

Lower the Csl temperature for improved E and t resolution.

vV v.vV.v v Y

Aim to collect ~ 25 x 10%7es events with room for systematics.
Beam time request:

» Run for 15 weeks (plus 3 weeks of set-up and calibration): end of
April through August 2010.

Requested PSI resources are modest, similar to the 2009 level.
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Preliminary data analysis results Plans and beam time request for 2010

New, low-mass mini-TPC

Recent photos of the mark-II low-mass mini-TPC (Dubna group).
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Preliminary data analysis results PEN Collaboration

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

L. P. Alonzi?, V. A. Baranov®, W. Bertl, M. Bychkov? Yu.M. Bystritsky®,
E. Frlez® V.A. Kalinnikov®, N.V. Khomutov?, A.S. Korenchenko®,

S.M. Korenchenko®, M. Korolija4 T. Kozlowski¢ N.P. Kravchuk®,

N.A. Kuchinskyb, D. Mekterovicd M.C. Lehman?® D. Mzhavia®?

A. Palladino®€ D. Po&anié®*, P. Robmanng A.M. Rozhdestvenskyb,

S.N. Shkarovskiyb, U. Straumanng, I. Supekd, P. Trudl® Z. Tsamalaidze®
A. van der Schaaf®* E.P. Velichevab, and V.P. Volnykhb

@Dept of Physics, Univ. of Virginia, Charlottesville, VA 22904-4714, USA

b Joint Institute for Nuclear Research, RU-141980 Dubna, Russia

€Paul Scherrer Institut, CH-5232 Villigen PSI, Switzerland

dinstitut “Rudjer Boskovi¢”, HR-10000 Zagreb, Croatia

¢lInst. Probleméw Jadrowych im. Andrzeja Softana PL-05-400 Swierk, Poland
fIHEP, Thilisi State University, GUS-380086 Thbilisi, Georgia

&Physik Institut der Universitat Ziirich, CH-8057 Ziirich, Switzerland

Web page: http://pen.phys.virginia.edu
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