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Data sets

Year Tons Luminosity #Events J/¥

2003 p+p @200GeV 350 nb! 100 + 420
d+Au @200GeV 2.74 nb! 300 + 1400

2004 Au+Au @2006eV 240 pb-! 15 x10° | ~800 + ~5000

2005 Cu+Cu @200GeV 3.06 nb! 1.08 x10° ~10 000
Cu+Cu @62GeV 190 mb-! 425 x 106
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R4 VS NigpAu+Au.dnd Cu+Cu
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Invariantyield vs P, Au+Au

Au+Au (Iyle[l 2,2. 2])
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Invariant.yield vs P, Cu+Cu

Cu+Cu (|y] e[l 2,2.2])
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Comparison with models

06 October 2005 Tram ViNham@LLR-Ecole Polytechnique

I



Cold nuclear effects

J/y nuclear modification factor R, J/y nuclear modification factor R,
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Suppression. models
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Rapidity
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Raa VS NigAut+Au.dand Eu+Cu
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R:, vs N - ~~comparisofr to-NASQ

data

J/y nuclear modification factor RAA » Comparison with NA5Q data presented
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<pte> vs N
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Cold-nuclear effect

J/y nuclear modification factor R,,
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“PHENIX EXper'lmenT

PHENIX Detector
BBC, ZDC W

» centrality

» Z-vertex
DC, PC1
' momentum

RICH _p
09654 Central Magnet )
El ID \
Ay o
» klectron | o, o
MuTrigger

EMCal (Pb6l, Posc) Wl | | iy | K
» Energy ‘| - | |

» Track Matching
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Dataanalysis.in e*e’

Invariant Yield
AN Ny 1 1
dy B ]\E'Lf Ay €ace X Eeff X Erun—by—run X €embed

Centrality selection > N,

Signal Counting of J/y < Ny,
e* e” Invariant mass
subtract combinatorial background
Correction factors
single J/y detection efficiency = g, X €.
centrality dependence 2 ¢, .4
Run-by-Run fluctuation of detector acceptance >

Srun-by—run

06 October 2005 Tram ViNham@LLR-Ecole Polytechnique 25



Signal countingof J/vy

Analyzed 760 M Minimum Bias Data
N71/v = Nee = Niixed_ee (2.9 <Mee<3.3 GeV)

Event mixing method was used.

N, IS counted
In this mass range.

250
E Invariant mass spectra ‘

Unlike pairs Subtracted
3& Mixed unlike pairs e + _______ A

200

150_H Central:0-20% Centrality vs. Ny,
f iﬁ / _______ _________________ w _____ + _____ ________ _________ .. Centraliy N

I . -1009 4 +- 25,
100 P AT A 0-10% 145.4 +- 253

TN Y + gt 10-20%  155.1 +- 19.2

i Hit s + ...... w _______ U 20-30% 124.2 +- 14.7

so[- +++ﬂ++ i f e Rr R 30-40%  87.9+-11.1

: e T | 40-60% 701+ 9.6
D_I | I I ' R ﬁ$%+#xi :*Ftiﬁmiég'&ﬂfﬁj O 600 0

26 28 3 32 34 36 38 4 60-92% 26.7 +- 5.4

Mee [GeV/c]



Analysis

How do we-get*J.Y yield in p (1"?

Invariant yield :

dN _ NJ/ N
B —  (AA—>J/wv — ut — i | —ME
gy VM) SN Re, ity 6

i number of J/y ‘s reconstructed
Agl/v : probability fora J/y thrown and embeded
into real data to be found
(considering reconstruction and trigger efficiency)

N MB
. total number of events

3 ; - - :
Eppe - BBC trigger efficiency for events witha J /y
MB A . . . . .
cpge - BBC trigger efficiency for minimum bias events
PRI R T
For Aut+Au collision : &g Erpe
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Analysis

1. Get momentum of tracks
»  Muon tracker

Analysis procedure—

Extpact signal with event mlxmg fethod

| FG(+-) - Mixed Bkgd |

2. Identify muons
»  Depth in Muon Identifier (MUID)

3. Get di-muon invariant mass spectra

4. Extract J/y signal
» Event mixing technique

[
Mass [GeV)

Calculate Acceptance x Efficiency

| Acc*Eff correction vs Centrality |

5. Correct for acceptance and efficiencies Z:: Clusteroyerlap:
> Realistic detector simulation G ;
o.m% South Nord
6. Calculate corresponding luminosity sas—
» rund4AuAu Level-2 filtered at CCF (70%) oot
- 170 mb'l %"g 3030 40 S0 &0 70 80 ‘;ggr;l'igm
) . Systematic error estimation
7. Estimate systematic errors Acceptance O efficiency 12 %
—> s 2
Luminosity 2 %
Signal extraction Different (bin by
bin)
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ZDC Energy Sum
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3 : T : P
Physics Motivation:~Diséntangle Cold Nuclear Effects—
J/y is expected to be either suppressed or enhanced in QGP.

There’s also suppression or enhancement due to cold nuclear effect:

: _ rapidity y
¢  Gluon (anti-)shadowing Aide i Xy X5
. o
: Jhyin
e  Nuclear absorption. SH1ith
s y <0 X
e Initial state energy loss. 1 S
Jhy in
e  Cronin effect North
. . >0
South (y < -1.2) : i L e i
* large X, (in gold) ~ 0.090 : RHIG X
Central (y ~ 0):

* intermediate X, ~ 0.020
North (y > 1.2):

* small X, (ingold) ~ 7=
0.003 0.6 F—-

0’=2.25GevV-

IIIIII ; ||||||ll 1 ]E]]]l“[E 1 llllllll: 1 I:III‘ID
10 10° 1072 10" N

Eskola, et al., Nucl. Phys. A696 (2001) 729-746.
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pr broadening: Cronin Effect

Ogn =0, (2%197)°

JW->e'e - PHENIX 200 GeV

14 ——— —

1o [ Jhy X~ 0.1 ] s o ®Run3e'e dAu
< 5 Ll e BRin3e’e
10 homee - =F P 8 unsee pp

L OV E866/MNuSea({—. L<x <0.3 N"a 2 \“!
08 [ dAu @y (x,~—0.08) i ‘S 10" ¢ g
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- dAuEE (x,-0 1 O .4 3.17£0.33 N9
12 + " 1 510 R
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0.8 [ 2 13 i 3
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i 1 m L ‘"‘\
j‘_ n10”
=
— J ,XPI:-IO_S ] i | i
5 & 0 2 4 6
o, (GeV/c) < p; (Gevie)

o d-Au Central arm result is flat. <p;*> in p-p
Bfggffggfgfgﬁfi Jti) "’lower is much higher (4.20+0.76 GeV?) than
gnergy W= 9p GeV in E866) muon arm (2.51£0.21 GeV?). Indicate

1 vl
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Rapidity and N
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J/P dAu Ratios & predictions for AuAu
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Data favor weak shadowing and weak nuclear abs. effect.
More suppression for more central events.
Nuclear suppression can be obtained directly from d-Au collisions.
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Adding Cu+*€Cu-at62.4 GeV
J/y nuclear modification factor R, ,

< d+Au lyl=[1.2,2.2)
B Au+hAu [y=[1.2,2.2)
Kq1.2- CutCu |y|=[1.2,2.2)
AutAu [y]<0.35
Cu+Cu |y|=0.35
1 Cu+Cu |y|=(1.2,2.2] 62Ge
0.8
0.6
0.4—
0.2
Z | PHENIX prellmlnary |
0 (| | L1 1.1 || | | || | | L1 1 11l
1 10 10 10°
Nr.:ul
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Rapidity distributions
Comparing charm cross-sections in PHENIX
central and muons arms:

Au+Au charm rapidity distributions might be very flat
in Au+Au |

« Just an indication, because of the limited Py domain
_ Lepton production from PHENIX RUN2
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If flat distribution of charm production :
Lowers charm density -> less regeneration
@ Rapidity distribution.of regenerated less peaked at O
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