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Motivation of J/Q measurement.
PHENIX ability to measure J/\J
PHENIX J/W results in RUN2002
Status of ongoing analysis

PHENIX readiness to study J/J in d-Au
collision



Motivation

When Quark-Gluon plasma (QGP) is formed:

Color screening will lead to suppression of charmonium
production in heavy 1on collisions.

More recent predictions of increased J/W production at
RHIC from recombination..

A promising signal for the observation of QGP



PHENIX Ability to Measure J/U

-- electron and muon measurenent

PHENIX Detector

high resolution tracking and
momentum measurement from
Drift chamber.

Good electron 1dentification
from Ring Imaging Cherenkov
detector (RICH) and
Electromagnetic Calorimeter
(EMCal).

Good momentum resolution
and muon identification from

UID and pTrk.



PHENIX Ability to Measure J/Psi
-- Level-1 and Level-2 triggers

Central arm electron

ulD '
[ 1 > Muon arm
ull - I—>D— Ivll trigger

Ivll trigger

* Software level-2 trigger enables us to further
select Interesting events.



J/P to lepton pairs in RUN2002 p-p collision
(1). Central Arm J/Psi Trigger performance

J/P trigger = minimum bias&2x2 pmt “tile”

'—i'—' B ——  statistical error

T systematic error

Minimum Bias Trigger (+ offline vertex cut)
BB >1and |Z| <35 cm

REE N pud | where BB > 1 means at least one hit in each

Beam-Beam counter 1s required .

2x2 Level 1 Trigger: EMCal > 700 MeV in
any 2x2 PMT "tile* ie. we use a single electron
trigger with a 700 MeV threshold as our J/W

3.
J/Psi PT(GeV)

, trigger.

Only 2x2 trigger 1s used in QM analysis. In the final analysis, we also

benefit from the 4x4 trigger.



Number of Counts

J/P to lepton pairs in RUN2002 p-p collision
(I1). Signal in electron channel
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QM2002 result.

Only 2x2 pmt “tile” trigger
is used for the analysis.

Total sampled minimum-

bias events 48 nb-!
(1.0x1079)

N,y =24 * 6 (stat) + 4 (sys)
Bdo/dy =52 + 13 (stat) + 18 (sys) nb



Unlike-sign pair - like-sign pair

J/P to lepton pairs in RUN2002 p-p collision
(IIl). Signal in Muon channel
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QM2002 results

J/W trigger = minimum bias & level 1
Muon level-1 trigger efficiency is 62%

Total sample minimum-bias events:
81 nb! (1.7x1079)

1.2<y<1.7 N,,=261612.6(sys)
B do/dy =49 + 11 + 14 (sys) nb

5
Dimuon Invariant Mass (GeV) 1.7 <y <2.2 N, =10 +4 + 1.0 (sys)

B do/dy =23 +9 + 7 (sys) nb



Jiy B-doidy (nb)

J/P to lepton pairs in RUN2002 p-p collision
(IV) J/Y rapidity distribution and total cross section
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J/Q to lepton pairs in RUN2002 p-p collision
(IV) J/YY Transverse Momentum Distribution
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J/P to Electron Pairssn RUN2002 Au-Au Collision
(1). J/W Trigger

J/W trigger = minimum bias & level 2

Minimum Bias Trigger (+ offline vertex cut)

BB >2 and |Z| <30 cm
where BB > 2 means at least two hits in each Beam-Beam counter
required .

Level 2 Trigger

Loose RICH/EmCal match to get electron candidates
Require > 300 MeV in EMCal for electron candidates
Require a confirming hit in Pad Chamber 3
Calculate invariant mass of all electron pairs
Require invariant mass > 2.2 GeV/c
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J/Y to Electron Pairs in RUN2002 Au-Au Collision
(Il). J/Y Signal
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J/Y to Electron Pairs in RUN2002 Au-Au Collision
(I11). Centrality Dependence
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Jivy dilidy (y=0) per charm
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Comparison with Models

PHENIX J/W pp data normalized to the model for most peripheral collisions.

Calculation including coalescence.
Assumes thermal distributiéh®@fal15
with approximately 10 cc per central
event.
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Coalescence model can not explain PHENIX data. They used a very
narrow rapidity distribution compared to the PHENIX measurement



Ongoing Analysis

Electron pairs in p-p collision:

Analysis of J/W pt distribution in i
central arm using improved tracking o |
and all level-1 triggered events is :

almost finished. We gW i
factor of two signals 'E

Muon pairs in p-p collision: B ey
re-do the analysis with improved tracking efficiency and optimised
software. We gain about 70% more J/\.

L
4

Au-Au collision:
Additional data from level-2 trigger event will double yields



We Need Results from p-A

To probe QGP via A-A collision, we need to understand
nuclear effect through p-A collisions.

Normal nuclear absorption

Gluon shadowing. Important for RHIC experiment,
i.e. x L10-*

Some conventional models[*]claim to be able to
explain existing J/) suppression results.

We need to measure the effect.
* A K. Chaudhuri, 88(2001)232302
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Activities in RUN3 d-Au Collision
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PHENIX has a working

~__level-1 electron trigger

from the combination of
EMCal and RICH.

PHENIX has seen J/{)
signal in d-Au collisions

" and expects to get a few

thousands J/ at the end
of the run.



Summary

PHENIX has measured J/W yields at Vs = 200A GeV for:
pp -> ee and AuAu -> ee 1n -0.35 <n <+0.35

pp-—>HUUIN 1.2<nN<24

Final results from more detailed analysis will come out very soon.

PHENIX 1s accumulating data from run2003 200A GeV d-Au
collisions to get more J/y.

We also expect to have much more p-p data in RUN3



Backup Slide



Calculating p-p > J/Y— ee Yields

B, do/ dy|y=0 = W O, helastic

true A € dy

events

A € = acceptance A (J/WY reconstruction eff. Alevel 1 trigger eff.)
A € dy= 0.0128 + 17.5% (sys)

N, ™ =N, measired/( J/W fraction sampled by MB trigger )

= N, ,mesured/( 0,75 + 0.11 (sys) )

J/¥

N true = N measured/(fraction of 42 mb sampled by MB trigger )

events events

=N measured/ 0 51 + (.10 (sys) )

events

measured = (BBCLL1>1, |Z|<35 cm) Alevel 1 =1.037 A10°

events

Combined systematic = 35%



Calculating p-p —+ J/WY —» LU Yields

B do/dy, _, = %,/wtr“e o

inelastic

true dy A €

events

N, ™ =N, measired/( J/W fraction sampled by MB trigger )

= N, ,mesured/( 0,75 + 0.11 (sys) )

J/¥

true = measured/(fraction of 42 mb sampled by MB trig )

events events

=N medsured/ 0 51 + (.10 (sys) )

events

measured — (BBLL.1>1 with |Z|<38 ¢cm) Alevel 1 =1.72 + 0.09 x 10°

events

A € =acceptance A (J/W¥Y reconstruction eff. A level 1 trigger eff.)

A g A (0.75+0.11) =0.0131+3% +19% for y = 1.45, dy = 0.5
=0.0108 + 3% + 19% for y = 1.95, dy = 0.5

Combined systematic on Buu do/dy =29%



J/¥Y —» ee Analysis for Au Au Data

B, do/ dy|y=0 = Npo"™ O, nelastic

true
events A € dy

dy A € = acceptance A J/VY reconstruction eff. A centrality dependence

dy A € =0.00407 + 0.0009 A 0.65 + 0.07 (00-20%)
0.76 + 0.08 (20-40%)
0.86 + 0.09 (40-90%)

N, e =N measured (within 0-90% centrality)

J/WY J/Y

N tue = N  measured — minhjas events in the centrality bin

events events

= 25,902,950 A (centrality bin width in %) / 90%

N me2sured extracted using 7 different fitting procedures

to establish systematic errors

J/WY



. Au-Au 20-40% Mid-Central
£,  PHENIXPreliminary
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Prediction from Kopeliovich, et al
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Figure 11: Nuclear suppression of J{¥ production in proton-gold col-
lisions at /s = 200GeV as function of zp (the upper curve) and in
gold-gold collisions (bottom curve). Effects of quark and gluon shadow-
ing and gluon antishadowing are included.




RUNI:

RUNZ2:

RUNS3:

RUN4:

PHENIX RUN

1ub!

24ub-! Au-Au
130 nb! p-p

1 pb-! p-p
10 nb! d-Au

264-770 pb-! Au-Au
1-8 pb! p-p

Plan
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