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Multi-purpose
experiment:

•Central Spectrometer
•Electrons
•Photons
•Hadrons

•Forward Spectrometer
•Muons

•Very Forward Detectors
•Triggering
•Centrality
•Polarimetry

Detector Overview



Spin Physics Overview
• Physics

– Signal

• Single transverse-spin
asymmetry
– neutron
– π0

– charged hadron
– single muon from π decay
– transversity

• Gluon polarization
– jet production/direct photons
– open heavy flavor
– J/ψ

• Flavor decomposed quark
polarization
– W±

• PHENIX can see

•

– neutrons in ZDC/SMD
–  γγ in EMCal
– charged hadron (BBC / Central )
– single muons in Muon Arms
– AT, ATT Drell-Yan di-muons

•
– leading high pt in Central Arms
– e, µ, eµ, µµ, and D→πK
– ee, µµ in Central and Muon

Arms

•  
– high pT µ± in Muon Arms



Detector Overview
• East Arm
• tracking:

– DC, PC1,
TEC, PC3

• electron &
hadron ID:
– RICH,TEC/

TRD,

– TOF,
EMCal

• photons:
– EMCal

• West Arm
• tracking:

– DC,PC1,
PC2, PC3

• electron ID:
– RICH,

– EMCal

• photons:
– EMCal



Fingerprinting
Particles   Combined

– Tracking

– Beam-Beam Counter

– Time-of-Flight array

    provides excellent
hadron identification
over broad momentum
band:



All sub-systems in
concertHigh pT electrons in PHENIX:



Energy Measurements

• Measured with
“electromagnetic”
calorimeter
– Superb E-M calorimeter
– With a well-understood

response to soft
charged hadrons

π0’s
pT >2 GeV



Gluon Polarization
• Next step: Measure cross-

section as a test for perturbative
QCD at

• In Run-02, precise measure of π0

cross-section.
• Agreement with pQCD indicates

we can extend ALL analysis to
lower pT, important for increasing
statistical precision with Run-3
data set.

Phys. Rev. Lett. 91, 241803 (2003) 

.200GeVs =



Gluon Polarization

Submitted to Phys. Rev. Lett. 



Detector Overview
• Muon Tracking

– Radial field magnets
– 3 stations of cathode strip

chambers
– 100µm resolution/plane = 60µm

resolution/station
– J/Ψ mass resolution = 160MeV

• Muon Identification
– 5 layers of Irocci tubes
– x-y planes between steel

absorber
–  π/µ rejection ~ 10-4

• Zero-Degree
Calorimeters

– hadron
calorimeter

– neutron sensitive

• Beam-Beam
Counters

– QuartzCherenko
v radiators

– 3.0 < |η| < 3.9

• Multiplicity-
Vertex
Detector

– Silicon strip



Measuring Initial
Collision Geometry

 Zero Degree
Calorimeters (ZDC)
 Sensitive to spectator

neutrons
 common to all four RHIC

experiments
 Using a combination of

the ZDC’s and BBC’s we
can define Centrality
Classes
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Transverse Spin
Asymmetries

• Neutron asymmetry observed in
IP12 while testing a local
polarimeter designed to look for
π0, γ asymmetries:

• “Left-Right” asymmetry
measured for different
slices in phi:



Phi Asymmetry
• Successful

measurement of
forward neutron
asymmetry.

• Understood (?) in
terms of single pion
exchange.

• Large asymmetry
gives good figure of
merit for local
(PHENIX)
polarimetry. Y. Fukao et al.,  "Proceedings of the 15th

International Spin Physics Symposium (SPIN2002)

Run-02, Run-03 in PHENIX



Five layers of Iarocci
tubes between steel
absorbers

Three layers of
Cathode Strip
Chambers for
stations 1 & 2,
two layers for
station 3.

Radial field
magnet

Integrated
spectrometer
to  measure a
wide range
of muon
energies

Muon Arms



South Muon Arm

• 3 tracking stations
– Cathode strip R/O
– 100µm res./plane
– 60 µm res./station

• Forward coverage
–  1.2< |y| <2.3
–  -π  < φ  < π

• Mass resolution
–  ΔM(J/ψ )=105MeV
–  ΔM(Υ)    =180MeV



PHENIX J/_’s in d-Au
collisions!

South Muon Arm

North Muon Arm

North Muon Arm

NJ/_ = 644± 29 
_M = 180 MeV

_M = 150 MeV
NJ/_ = 842 ± 32  B
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Signal to background and fitting of all
contributions are currently under study

Not corrected for efficiency and acceptance
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_Phenomenological fit for average pT; p = 0.531, q= 0.188
_Cross-section well described by Color Evaporation Model.


