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Physics motivation

NASO +/DY(2.9—4.5)

* In AA collisions: 3“"};' L A e
- Quarkonia production f 35} + 2 Pb—Pb 1806 1
expected to be modified T ol chieiin o R
in a Quark Gluon Plasma i | :
- Anomalous suppression E ]
seen at CERN - = G

. InpA (or dA) collisions : &

- Normal nuclear effects
(Shadowing, Cronin, ...)

. L g, =44+ 05m i
- Baseline for AA St ﬁ—;};i osmp  PRELIMINARY 3
* In PP collisions : 053640 60 BO 100 120 140
- Cross section Er (GeV)
- Production mechanisms (NA5O from *L:.?{ek#ﬂﬂz)

- Baseline for pA and AA
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How doesPH ENIX see the J/W ?

[ fr——— . ec
. o (TS Y & identified in RICH
A _ & and EMCal

5 . 4 7 - Inl<0.35

' - p>0.2 GeV
it Yy | T/W oy

' | identified in
two forward

Exgmglom —~ x : _ - .' SpeCTromeTer.s
7 Ty ’ |N(;|MG|NG i - T[/u ~ 104
- 12<|nl<2.4

- p>26GeV

. ‘ P Centrality and
Y V4 vertex given by
global detectors
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RHIC run history (and outline)

Year Species Energy Luminosity Detectors
2000 Au-Au 130 GeV 1 bt el
(electrons)
2. _
2001/2002 200 GeV | 24 pb! Ceontral
"Cpp > | 2006ev | Of5ppt | *imuonarm
2002/2003 d-Au 200 GeV | 2,74 nb Central
p-p 200 GeV | 0,35pbt |*&muonarms
2003/2004 Au-Au 200 GeV ?2?27? | ready !




J/W statistics inp + p

46 J/¥ - ee 66 J/¥ - pp
20
— unlike-sign — unlike-sign
- like-sign - like-sign

| ) M ! 1 UL .
2 3 4 52 2 3 4 52
Invariant mass (GeV/c ) Invariant mass (GeV/c )

Resolutions agree with expectations
0,, ~ 110 MeV o, ~ 160 MeV
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J/W¥ transverse momentum

= 1083 T —>e'e Jhy — ' Color Singlet Model
S 4L [ Color Octet Model
< (from Nayak et al.
T&10E ' hep/ph 0302095)
el :
= NG 3
= 10'2:_ _ "" . . .
o : - CSM™, COM contribution is
| 104:| | sk | B = dominant, as for high
= 0 2 4 6 0 2 4 6 pr J/W @ Tevatron

pr (GeV/c) pr (GeV/e)

Phenomenological + exponential fits of dimuon
and dielectron data give mean p+:

<pT> = 1.80 + 0.23 (stat) + 0.16 (sys) GeV/c
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J/W cross section

........... Pythia (GRV94NLO)
—— COM (GRV98NLO)
....... COM (MRST2001NLO)

Results consistent
with shapes from
various models and

PDF.

Take the PYTHIA
shape to extract
our cross-section

0 i ' ' ' ' ' Error from absolute
-3 -2 -1 0 1 . 2 normalization
rapidity
Integrated cross-section : /
3.99 + 0.61 (stat) + 0.58 (sys) + 0.40(abs) ub
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Running with energy

<p.> (GeV/c)
%]
N o

—
ch
||-|||||

(@)

PHENIX

—Fit(p + q InNs)

ul-llll
10

2

10
\s (GeV)

- (b)

—— COM{GRV98NLO)
...... COM(MRST2001NLO)

10 10
s (GeV)

Cross section well described by Color Octet Model
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J/WY statistics in Au+Au

» Di-muon statistics are marginal
- One arm only, being commissioned...

- A few di-electron candidates
- Divided in 3 centrality bins (0-20%, 20-40%, 40-90%)

- Very low
statistics |
* Extract signal
expectation value
I ‘ from like sign
and unlike sign
likelihood distribs

T etet & ee
ll III |
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Jhy B-dN/dy|,_, per Binary Collision

J/W versus centrality

0.5X10”
oasC. No event in most
04 H central bin.

0.35— — | Measurements are
= « Including syst. error . .
03— pp |_‘ compatible with
e | — < 90%CL zero within 20.

020 — One sigma error bar
0150 K + — Most probable value ~ Binary scaling
0.1— I rr— ]
£ \L.q*""’ﬁnw, T — Nuclear absorption
0051 / \/ NS 44 and 7.1 mb
O_I L1 IOI L1 I5|0| (| .|10|0I L1 1.|_-—|)0| | ||20|d 1 II2!:_|)0| | II36()I | ||35|)0| [ * NA5O poinTs nor\malized

Number of Participants 10 pp for shape comparison

Available as nucl-ex/0305030, submitted to Phys. Rev. C
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Jhy B-dN/dy|,_, per Binary Collision

Comparison with models

0.5X10%
0.452— Coalescence model
5615 (Thews et al)
e PRC63,054905 (2001)
035~ - e T=400 MeV and
o3  + [ L // Ay from 110 4
0255 e Binary scaling
0-25_ -------------------- ” Statistical model
0155 g e ' (Andronic et al)
0_12_ e = hucl/th 0303036
0_05; - —_— N AbSOf‘pTiOn mOdel
OEI L1 1 | [ I | | I I | | I‘I\Yll I | i I / o Lol ﬁ_> (Gr'andChamp eT al)
0 50 100 150 200 250 300 350 NP A709, 415 (2001)

Number of Participants

» Cannot distinguish between suppression models

» Disfavor strong enhancement wrt to binary scaling
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Two muon arms fully commisioned |
A partial analysis from subsets of data:

| abs(vert)-::do&&m<0&&p2<0&&ch|1<5&&chl2<5 | L | abs(vert)<4088p1>0&&p2>0 |
m T :l*ﬂ # """""""""""""""""" Events found in - o —_?Y:* """""""""""""""""""""" Events found in -
¥ - L e e e R LG LE T e
0| e e ¥ frooorerone lnoronmommoo (oaeed 2.620 /3580 GeV - L ?¢¢ 2.620 /3580 GeV
- *:* * N e e I EEEEE
*9 - ¥,
L LR EEEE D L R B Lo Like sign = 320 == ] | Like sign = 359
- ‘; | "
] o= Opp. sign = 535 == o ’:' S R R Opp. sign = 820
- ’ . 20— i x—t —————————————————— ----
T T T I - Ve ¥y
- " m IV
v taeu} ! ! va (cou]
Slgnal {+) - 2 sqrt([++) {-1) Chi2 / ndf = 19.66 / 18 Slgnal (+-) - 2 sqri{{++)-(-)) | Chiz / ndf= 43.4/40
= T30 Prob = 0.3526 ] e Prob =0.334
£ i = 44.71 + 6.578 :_ —- N | po =1109+ 943
= - 3213 + 002668 "E T 3 80 J / LP _________ Pl =3.066+0.01423
= =0.1616 + 0.02748 E v P2 =0.1469+ 0.01256
— =5.199 £ 1.137 & 1 p3  =3.884£ 0753
= = 1,116 + 04202 I pd = 06278+ 10,1792

Please, don't compare numbers !

- Different cuts, no acceptance and efficiency
corrections applied | Analysis in progress...
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Eskola, Kolhinen, Vogt
~ 1000 J/Y per muon arm hep-ph/0104124

° ° 1.3 LI LLLLLL | LBLLLLLL T g, rrrrrrt T LI
~ 400 J/W in dielectron o[ e e o
: : (o ME R o00Gev A ST\
Wl“ glve us VGIUGbIC 2’ il " SENIT 5 7/ Bt &
N NP~ € N
. . P08 (- A P X ¢
lnfOrmG'rlOn ClbOUT = e T
0'6 - — ’ HIEPH[EIHEX],»}I”—_

gluon shadowing.

New p+p run should contain -
a few hundred J/W¥. :
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Conclusions

> p+p : J/W cross section measured
3.99 + 0.61 (stat) + 0.58 (sys) + 0.40(abs) ub
(to be submitted to PRL soon)
» Au+Au : High J/¥ enhancement is disfavored.

- We need more statistics |

» Au+Au run 4 should allow us to probe J/¥ anomalous
suppression |
~ Maybe 350 pb! effective luminosity
~ 3000 J/¥W - ppand 600 J/¥W - ee (if not suppressed)
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ZDC Energy Sum

Au+Au centrality
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0-20% | 279 779
20-40 % | 140 296
40-90 % | 32 45
0-90 % 111 263
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Au+Au signal determination

20-40 % centrality bin

» Signal likelihood
distribution from
- Unlike signh and
- like sign counts
+ Renormalize to correct °*
for unphysical negative .
values. .
- Other contributions : SRR SN
- J/¥ from B decay:1t04 %
- Open charm : 0.02 to 0.1 signal events

01 N(unlike)=16 | |
| N(like)=8 | 90% C.L.

Likelihood
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Au+Au yields

B dN/dyl,. (x104)

Centrality Most likely value | 90% C.L.ULL.
0-20 % No counts 6.08 + 1.56 (sys)
20-40 % 400753 % | 719 + 2.43 (sys)
40-90 % 0.86 1052 %029 | 160+ 0.54 (sys)
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