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Physics Motivations

* Charmonia production in pp, pA, AA collisions

* cC states suppressed by

. IN nuclear matter

> nuclear absorption
> absorption by hadron gas

¢+ anomalous suppression
> Debye colour screening

Need for a systematic study
> with different systems
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Charmonia detection via dimuon decay
JW, P —-p

Dimuon detection In
2.92 < Y., < 3.92 and [Ikcos GCSD< 0.5

Typical acceptances: A wo 13.5% , Aw' = 14.8%

Mario Sitta — Universita del Piemonte Orientale — Italy



on

The Target Region
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measures charged measures the neutral measures the beam ion
particles in transverse energy in spectators energy in
19 <n, <42 11<n,<23 n, > 63
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Data Collection

NAS5OQO uses proton and lead beams colliding on different fixed targets

Data samples in Pb-Pb collisions

Datataking Target Number of Beam intensity | Number Number
period thickness | subtargets (ions/burst) of J of @'
1995 17% A, 7(inair) 3 x 10 50000
1996 30% A 7(inair) 5 x 107 190000
1998 7% \ 1(inair) 5.5 x 107 49000 380
2000 9.5% A, | 1(invacuum) 7 x 107 129000 905

Mario Sitta — Universita del Piemonte Orientale — Italy




Data Selecti

* Upstream interactions in Beam

Hodoscope rejected by
dedicated detectors

* Rejection of interaction pileup

* Target interactions identified
using the Multiplicity Detector
and track quality cuts

J/AP produced outside target
pollutes the Y’ mass region

After all cuts a clean
sample is obtained
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Analysis Method
dN dN

_ N
OI—N—A dI\IJ’L"+A o+ A +A_O|NDD+OIBG
v DY DD
dM dM dM dM
10 J/ ', DY aa@Pts arm shapes
S F . ek Ph.Plllss AGev/c | alfgen 4 by MonteCarlo and
5 [ = ‘ 20 <4< 35 Ge pe tructed as real data
3| o
0 " *J/Y and ' mass resolutions ~100MeV
- O '__pharm ) _
J m *Combinatorial Background, mostly
10°F from tand K decays, is extracted from
measured like-sign pairs

0¥ *Final fit performed for
*DY(4.2-7.0) is used as reference

(proportional to the number of nucleon-
nucleon interactions in all systems)

W(GEWC )
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The JIW Suppression

Results on BWO(J/LU) [ o(DY __ ) as a function of

4.2-7.0

The absorption curve fits S e
the lighter systems p-A 3 = Po-Pb2000
(NA50) and S-U (NA38) g
3200 n
Departure of J/p / DY from & | e
the absorption curve at o _
100 * e ¥ s T
I e ]
No clear flattening of — 50 -
JIW /DY a high N
0 20 40 80 80 100 120 140
E. (GeV)
J/Y Is anomalously suppressed !
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Pb-Pb 158 AGeV/c
Central Collisions

158 AGevic
ral Collisions
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The @' Study

Challenging due to
v"'small dimuon cross section
v large suppression
v overlap of several dimuon sources

Different structure functions (GRV LO or
MRS LO) chosen to simulate Drell-Y an can

Induce a 10% difference in ' normalization

Combinatorial background is accurately
measured from like-sign sample in each
centrality region

The uncertainty due to Open Charm semi-
leptonic decaysis negligible



W/DY

.0 @S @ function of E_

The transverse energy E_is used as the collision centrality estimator

S 25 s ] e ' is increasingly

X ' suppressed with

% g \T _; respect to Drell-Yan
i ﬂ * Good compatibility
s H | : between Pbh-Pb 2000
0.53— + H ++ | 1 and Pb-Pb 1998 data
of b

0 20 40 680 80 100 120 140
Ex(GeV)
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W'/p as a function of E_

The transverse energy E_is used as the collision centrality estimator

o~ Q02

5. i ]

"\ L T [ ]

g ] The ratio of the two

L0.016 ® Pb—Pb 1998 ;

Nooul . Po-Pb2000 - charmonia states

ootz decreases with

? oo} +, : centrality by a factor of
0008 % H | \ 7] 2.5 between peripheral
0.006 - . . .
o } .+ 11 and central collisions
oo0zf The y' x + more suppressed

D|||||||
0 20 30 109

“than JIy maf’b Pb collisions
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W'/W as a function of A B

proj targ

Study of /P in p-A, S-U and Pb-Pb systemsasafunctionof A and B
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proj targ

The ratio B'WG(LU')/BWO(J/LU)
can be parametrized with a
power law like A™

W' IS more suppressed than
J/Ip already in p-A collisions

a —a =-0.047+0.008
P Iy

' iIs even more suppressed
INn Ion-lon interactions



W/DY as a function of L

4.2-17.0

L isthe mean path crossed by the cc pair in the nuclear matter
S0 b o Using an exponential parametrization
2 : -
® o.exp(-<pL>o_ )
s . . ,
S _ In p-A collisions for ' we have
ﬁ | o =74+14mb
- 1 abs
- ® Pbh{158 GeV/c) - Pb 2000 1
10 '« Pyi5eGevis) - Po 1002 ‘ 3 and in S-U and Pb-Pb 2000 fitted
[ S(200 Gevic)- U (NASS) ' simultaneously
r & p(400 GeVie VHI) - A (NASOD) 1
oz 4 & 8 10 o =216+25mb
L¢im) abs

* Different behaviour between p-A and A-B collisions

* Strong suppression of ' between peripheral and central A-B
Interactions

* The ' suppression is the same in S-U and Pb-Pb collisions as a
function of L
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W/DY as a function of N
part

4.2=7.0
}5‘,0 : 10+ . The centrality estimator N is
a Lt EE¢ } calculated from the measured
% | ﬂ% | transverse energy
=1 r T+ E _
@ ; | ﬁ H H ; <E_(b) >=q¢ Npart(b)
4 p{400 GeVic, VHI)-A | + : _
| & S(EOOGeWc)—U(NASB) T oy Where q IS the mean energy
_ _1 - - . .
10 10 & | per participant deposited in the
[ m Pbl:'|58 GEVfC}I-Pb 2000 1 ] .
P58 Gevio) Pb 1998 | 5 E.M. calorimeter
2T T T T TS o0 a0 00
Npart
The behaviour of the ratio as a function of the

number of participants in the collision exhibits again a strong
suppression in A-B interactions
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JIb and W' "measured” over "expected”
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Conclusions

* For Pb-Pb collisions:

+ )" Iis suppressed as a function of centrality w.r.t. Drell-Yan
by a factor 7 between peripheral and central collisions

+ the ratio '/ decreases with centrality by a factor
between peripheral and central collisions

* Comparing with lighter systems

¢ ' iIs much more suppressed in A-B (already in S-U) than in
n-A reactions

* ' pattern suppression is the same in S-U and in Pb-Pb as
afunctionof Land N__
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