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Experimental Setup
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The PIBETA/PEN Apparatus: Basic Subsystems

o stopped 7 beam

o active tracking degrader
o active target counter

o 240-det. Csl(p) calo.

o central tracking

o digitized PMT signals.

o stable temp./humidity !

10 cm
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nt/ut — et Tracking: Goals

Monitor the center and the shape of 7+ and ™ stopping
distributions (for Monte Carlo acceptance calculation).

Tag 7+ and ™ decays-in-flight.

Use knowledge of the decay vertex (xv,Yv, 2y ) inside the
active target in order to improve the energy resolution of
7’s and p* (light collection probability correction).

Reconstruct the decay e pathlength inside the target in
order to predict the e™ energy deposition in AT on
event-by-event basis.
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Decay Discrimination Using TGT ADCs/Waveforms

MC simulation: realistic detector resolutions,
electron-equivalent energy depositions, et pathlength rms
uncertainty of 2.5 mm
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4-wedge Tracking Active Degrader 2008

o AD 7+ + MWPC e" Tracking =
et pathlength in Target=
suppresion of In-Flight Decays

o BC-408 Scintillator

0 0.9ns Rise Time

o 2.1ns Decay Time

o 160 Phel/MeV

o two x and two y Wedges

o 3cm Upstream of Target
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Acqiris Digitizer for Target Counters

Ctrl 1/O

o High-Speed 10-bit PXI/CompactPCI
0 1ch=8Gl/s, 2ch=4G/s, 4ch=2G/s

o DAQ memory: 256-1024 kpoints

o Complete pre- and post-triggering

o Low 350 ns dead time

o 400 MB/s PCI bus transfers data

o High-res. TTI for accurate timing
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GEANT4 Simulation of = — p — e Decays

¥ viewer o - O X Vieweroc

» Realistic incident 7+ beam and detector shapes,
realistic detector geometry and software cuts



GEANT4 Model
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7t /u™ Decay Vertex Uncertainty: 4-Wedge Degrader
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7t /uT Decay Vertex Uncertainty: miniTPC Chamber
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G4 MC ADC-to-Position Calibration: MINUIT Minimization
» The simplest assumption: x = a; - Ax + ag,
Ax = (ADC_ — ADCR)/(ADC_ + ADCR)
» Find PCAs of #T track and et track
» Minimize the DCA between =+ and et tracks

2000 o] B2000 o
= >
El 500 X=akAt o, Ejl 500 X=0*AXA oA+
21250 y=Brhtbe 51250 YR A B+
21000 21000
g 750 g 750
z 500 Z 500

250 250

00 0

1 2 3 45 6 71 8 0 1 2 3 4 5 6 7 8
Distance of Closest Approach (mm) Distance of Closest Approach (mm)



GEANT4 Model
0000e

g™ Pathlenghts and TGT ADCs

Left Panel: et pathlength vs e™ TGT response
Right Panel: e™ pathlength vs TGT total energy deposition
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PENO08 Data: AD Response and Coordinate Calibration
» The simplest assumption: x = ay - Ax + ag,
Ax = (ADC_ — ADCR)/(ADC_ + ADCR)
» Find PCAs of 7 track and e™ track
» Minimize the DCA between 71 and e tracks
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PEN Summary & Future Plans

Two PEN development runs, in 2007 and 2008, ramping up
beam stop and DAQ rates to design specifications: up to
30,000 stopped 7+/sec at 85 MeV/c momentum.

Digitized signals (ADC & PMT waveforms) of beam
detectors: forward (BO) beam counter, active degrader
(AD), and active target (AT).

In 2008 run used position-sensitive four-wedge active
degrader, planning to replace it with mini-time-projection
chamber (mTPC) for 2009 data production run.
Calibrated ADC-to-position response of the four-wedge
active degrader: MC resolution 0.8 mm, preliminary data
resolution 1.2 mm

Detailed data analysis under way in preparation for a 2009
run, planned to complete the required event statistics.

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



Conclusion
oe

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

L. P. Alonzi,2 V. A. Baranov,® W. Bertl,> M. Bychkov,?

Yu.M. Bystritsky,® E. Frlez,2 N.V. Khomutov,°®

A.S. Korenchenko,® S.M. Korenchenko,® M. Korolija,’

T. Kozlowski,4 N.P. Kravchuk,® N.A. Kuchinsky,® D. Mekterovi¢,'
D. Mzhavia,®¢ A. Palladino,2 D. Poc¢anic,2* P. Robmann,?
O.A. Rondon-Aramayo,? A.M. Rozhdestvensky,® T.
Sakhelashvili,9 V.V. Sidorkin,® U. Straumann,9 I. Supek,f

Z. Tsamalaidze,® A. van der Schaaf,9* E.P. Velicheva,® and
V.V. Volnykh®

2Dept of Physics, Univ of Virginia, Charlottesville, VA 22904-4714, USA
®paul Scherrer Institut, CH-5232 Villigen PSI, Switzerland

¢Joint Institute for Nuclear Research, RU-141980 Dubna, Russia
dInstitute for Nuclear Studies, PL-05-400 Swierk, Poland

°IHEP, Thilisi, State University, GUS-380086 Thilisi, Georgia

fRudjer Boskovic Institute, HR-10000 Zagreb, Croatia
9Physik Institut der Universitat Zurich, CH-8057 Zurich, Switzerland



	Outline
	Experimental Setup
	PEN Detector/Central Region

	GEANT4 Model
	MC Simulation of Beam Counters

	Data Analysis
	4-Wedge Degrader Calibration

	Conclusion
	PEN 2008-2009


