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Motivation: Motivation: FlowFlow

 Growing interest in measuring theGrowing interest in measuring the  flowflow of of electrons, electrons,
photons and photons and rare probes such as J/rare probes such as J/ψψ and and high  high ppTT
particles which PHENIX is ideally suited to measureparticles which PHENIX is ideally suited to measure

 Asymmetric distribution of produced particles in theAsymmetric distribution of produced particles in the
azimuthal azimuthal directiondirection

 Caused by different pressure gradients in the collidingCaused by different pressure gradients in the colliding
mattermatter
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Motivation:Motivation: Measurement Challenges Measurement Challenges
 Improve measurement byImprove measurement by

 Improving signal fromImproving signal from  statisticsstatistics
 Improving reaction plane resolutionImproving reaction plane resolution

 The new Reaction Plane DetectorThe new Reaction Plane Detector
in PHENIX will increase reactionin PHENIX will increase reaction
plane resolution by a factor of 2plane resolution by a factor of 2
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Design CriteriaDesign Criteria

 Operate in a strong magnetic field (Operate in a strong magnetic field (~1~1T)T)
 NonmagneticNonmagnetic
 Physically fit in designated spacePhysically fit in designated space
 RobustRobust
 As inexpensive as possibleAs inexpensive as possible
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Detector DesignDetector Design
 Detector has North and SouthDetector has North and South  halveshalves
 Each half divided into quadrantsEach half divided into quadrants
 Each quadrant contains:Each quadrant contains:

 1 1 Pb Pb converterconverter
 3 inner & 3 outer 3 inner & 3 outer scintillatorsscintillators
 6 fine mesh 6 fine mesh PMTPMT’’ss
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Plastic Plastic ScintillatorScintillator
 Equivalent to BC-408Equivalent to BC-408
 Sensitive to chargedSensitive to charged

particlesparticles
 2cm thick2cm thick
 Embedded fibers atEmbedded fibers at

0.5cm intervals which0.5cm intervals which
provide nearly uniformprovide nearly uniform
light collectionlight collection

 Inner Inner scintillatorscintillator
 ηη = 1.5  = 1.5 →→ 2.8 2.8

 Outer Outer scintillatorscintillator
 ηη = 1.0  = 1.0 →→ 1.5 1.5
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ConverterConverter

 2 cm thick2 cm thick
 98% 98% Pb Pb + 2% + 2% SbSb
 Improves Statistics byImproves Statistics by

 Converting pi0Converting pi0’’s tos to
electronselectrons

 Reducing low energyReducing low energy
backgroundbackground

Red: With Converter
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Fiber, Prism, and PMTFiber, Prism, and PMT

 FibersFibers
 Protected with shrinkProtected with shrink

tubingtubing

 PrismPrism
 Directs light from fibersDirects light from fibers

to to PMTPMT’’ss

 PMTPMT’’ss
 3in fine mesh from3in fine mesh from

HamamatsuHamamatsu
 Capable of operating inCapable of operating in

the high magnetic fieldthe high magnetic field
of the PHENIX centralof the PHENIX central
regionregion
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AssemblyAssembly
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Installation Installation (9/1/06)(9/1/06)

Reaction 
Plane

Detector
Each quadrant
~4ft in length.
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TodayToday
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Expected PerformanceExpected Performance
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200GeV Au+Au simulation200GeV Au+Au simulation  

Black: Signal Hit
Red: Geant Hit
Green: Scintillator
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Future PlansFuture Plans

 Currently commissioningCurrently commissioning  electronicselectronics
 Contingent on budgetContingent on budget

 Run 7Run 7  estimated to start in Dec.estimated to start in Dec.
 Run will have ~15 weeks of 200GevRun will have ~15 weeks of 200Gev

Au+AuAu+Au
 Expected integrated luminosityExpected integrated luminosity  ofof  1.1nb1.1nb-1-1
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Backup SlidesBackup Slides
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LED Calibration Box (Top View)LED Calibration Box (Top View)
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Electronics OverviewElectronics Overview

Scintillator PMT Patch Panel & Resistor Board

EmCal FEMController BoardDCM

HV
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LED Calibration SystemLED Calibration System
Still under designStill under design

Pulse Generator

PMT LED Box

NIM to TTL converterDiscriminator

Pulser Board
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Heavy FlavorHeavy Flavor  electron velectron v22

S.S. Adler, et al., Phys. Rev. C72, 024901 (2005)


