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PEN Experiment: Motivation and Context
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Global Context m — ev

T er(y)
THEORY: BR = o = (7))

(1.2352 4 0.0005) x 10™*  Marciano and Sirlin, [PRL 71 (1993) 3629]

. . x 10~ Finkemeier, [Phys. Lett. B 387 (1996) 391]
(1.2354 +0.0002) x 10~*
(1.2352 +0.0001) x 10™*  Cirigliano and Rosell, [PRL 99, 231801 (2007)]
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PEN Experimental Program

Precision measurement of hadronic charged current decay

o T — et
o e — p universality
o V-A coupling deviations (pseudoscalar)

o mp+,PS/V leptoquarks, etc.

o T — ety

o V-A coupling deviations (tensor)
o Fa/Fy, xPT test

° I[fr — €+VQDI[",/
o Lyeak departures from V-A
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PEN Experimental Setup

7E1 beamline at PSI
Stopped 7 beam

240-module Csl calorimeter

Active target

Central tracking
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PEN Experimental Setup

7E1 beamline at PSI
Stopped 7 beam

240-module Csl calorimeter

Active target

Central tracking

Some Systematics
o Decay in flight events
o Csl gainmatching
o Detector Alignment
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Decay In Flight Kinematics
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mTPC Technical Specifications

e Proportional Region: 40x6x40 mm
Cathode Drift Region: 40x40x50 mm

Beam
_—

ALz Drift Gas: 90% He and 10% C>Hg
4000V across drift region

Grid: 50 pm wires with 1 mm spacing
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Nichrome Anode Wires

40 mm length

c5 c1o 20 um diameter

10 mm spacing
235 resistance

CAEN VME digitizer V1720
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Fabricated by our collaborators from Dubna, Russia
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Waveform Digitization

Collaboration

Wire Right Waveforms ’/
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soof= Wire Left Waveforms é
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e x: charge division
o y: drift time
e 7: wire location
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mTPC Coordinate Calibration
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mTPC coordinate Resolution

ph_xydelta__1f

RMS x 2.041

RMSy 05157
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mTPC coordinate Resolution
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Results from 2009 Data Run

Decay Vertex Prediction
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Collaboration

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

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

S.M. Korenchenko® M. Korolijad, T. Kozlowski® N.P. Kravchuk®

N.A. Kuchinskyb, M.C. Lehman?® D. Mekterovi¢d D. Mzhavia®f

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

S.N. Shkarovskiyb, U. Straumann§, I. Supekd, P. Truol8 Z. Tsamalaidze®
A. van der Schaaf®”, E.P. Velicheva®, and V.P. Volnykh®

2Dept 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

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

¢Inst. Probleméw Jadrowych im. Andrzeja Softana PL-05-400 Swierk, Poland
fIHEP, Thbilisi 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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