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The PHENIX Detector pr e i
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The Detector

MULTIPLICITYIVERTEX
DETECTOR

BEAM-BEAM '

COUNTER

]
" / DETECTOR

i
EXPANSIO!
CHAMBER

RING IMAGING
CHERENKOVY

y, DETECTOR

ELECTROMAGNETIC
CALORIMETER

9/25/98 Quarkonium workshp Marzia Rosati
3 lowa State University

Central Arm Tracking Chambers

Drift Chambers (DC)

O Low Mass multi-wire focussing drift
chambers oriented to provide high
resolution P measurements

Pixel Pad Chambers (PC)

O Non projective chambers providing
three-dimensional position
measurements to aid pattern
recognition and measure B/P; and
provide information to second level
trigger

Time Expansion Chambers (TEC)
O Provide tracking in front of the

in global pattern recognition

Electromagnetic Calorimeter and aid |
!
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Tracking Detector Performance gz g [

Drift Chamber

O position resolution of 150um inr-¢g and 2
mm in z
O 2 track separation is 1.5 mm
Pixel Pad Chamber
0 3-d space point with accuracy of 3-8mm
(PC1-3)
Time Expansion Chamber
O single point track resolution of 200-
250um in the r-@ direction
O 2track separation of 5mm for tracks
normal to the detector

Using DC, PC and TEC, the trajectory can be reconstructed.for all charged particles within th
Central Arm acceptance

9/25/98 Quarkonium worksho Marzia Rosati
5 lowa State University

Electron Momentum Resolution PR {lemm

Combining the information on trajectory and magnetic field, particle momenta are determined
0 AP/P,= 1% at 2. GeV/c
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Central Arm Electron Identification Pﬂj’@@m

ELECTRONCS

eElectromagnetic Calorimeters
High Resolution, high granularity
detector provide electron
identification e < 102 for
momentum > 1.5 GeV/c

eTime Expansion Chamber

dE/dx measurement allowingrve
separation at 1 GeV/c of <1@with
P10 gas and 4 planes instrumented
and 2x103 with Xe gas and 6 planes
instrumented .

eRing Imaging Cherenkov Detector

e separation < 10*for a single
charged pion with momentum
<4GeV/c.

Electron efficiency > 90% up to
4GeVilc.
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PHENIX TtRejection pr e i
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JIY - ere Transverse Momentum

PHZENDE

Al J /W
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JIP - ete Acceptance vs Pand rapidity PI'F/’{NZE‘IRWM
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JY ~ e*e Invariant Mass Resolution g7z LY
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JIP Mass Resolution i€120 Mev/@and shows a weak
dependence on the pof the electron pair
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Dielectron invariant mass PRZ {Nlmu

18 M Au+Au Central collisions

1/2 week with full Luminosity of
RHIC

Events are fully simulated using
Geant

Main source of background are
Dalitz decays and photon
conversions.

An anomalous suppression
factor of 0.5 was assumed.

e*e Invariant Mass (GeV/c)

work done by Y. Akiba
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Muon Arms PH.ZE
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Muon Tracking and Muon ID Detectors Pl+

A
7155

Muon Tracking

i 3 stations of 3 cathode strip chambers (CSC)

<::| e one fine cathode plang,~ 100um

e one coarse cathode plane at a stereo angle
of 22.5 degrees

e anode plane which is perpendicular to the
fine cathode plane

Muon ID

e 6 walls of steel absorber
interleaved with layers of
larocci proportional tubes

e Low energy muon threshold —
of ~2.2 GeV

e U O10%
¢ Already installed!
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JIP —> e Invariant Mass

PR e
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work done by M. Brooks

Drell Yan
Charm Production
Vector Mesons

background

1 RHIC year at design
luminosity Minimum Bias
NO ANOMALOUS
SUPPRESSION is
included
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Detector Acceptance for X —

dileptons
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Using the p-N cross section predictions as calculated
at NLO for the transverse momentum and rapidity
distribution we calculate the acceptance, that is the
percentage of J§ which have both leptons going

through the detector
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JIP Invariant Mass Resolution and Acceptances P“FF*’J/, ?J‘\{W

ENIN

Particle | Mass Resolution| Acceptance

(MeVic®) (%)
I = pp 105 8.6
(T ENT] 105 8.6
Y - gy 180 8.3
Y -ee 20 0.75
Y -ee 20 0.75
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Estimate of JAJ Integrated Yield in one Year of RHIC PFEV'Z{Nzii\{m“

Assuming there iso anomalous J§ suppressionwe can calculate an upper limit to
the J/Y Integrated Yield.

. BR o5, =1850b
O-AAHJ/wBR: AZGO'pNHJ/wBR: 3.3mb with

a =0.92

We estimate one year of running for 8 months corresponds &et6nds, to account
for detector and accelerator down time(50%). Using the RHIC design luminosity
L= 2x 10 cm?2 s1.Then the total number of lproduced is:

N, (total) =6.3x10°events
Within the PHENIX acceptance we have:

Particle Dimuon Dielectron
Decay Decay
I 530k 53K
11§ 9k 0.9k
Y 0.8k
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Conclusions PHTZ{N?;\IXEWM

e Within one year of RHIC running at full luminosity we
will have data sample of size comparable to NA5O for y/

e PHENIX has capabilities of measuring several
charmonium states

e RHIC will allow pp, pA, AA collisions therefore we will
be able to make a systematic study of charmonium and
bottonomium production providing STRINGENT
CONSTRAINTS on production/suppression theoretical
models
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