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Developments since Maoriond 2004

Charmonia Pb-Pb data analysis:

m All results analysed using GRV 94 LO set of PDFs.
Consistent computation of the Drell-Yan shape

m Average between 1998 and 2000 results.

The reference:

m Coherent comparison between all NA50 p-A data samples to
extract the absorption cross section.

m Purely determined using p-A nucleus collisions.

Previously, S-U results were also included under the assumption that
they were behaving normally.

m Inclusion of the neutron halo effect.

Neutrons inside a Pb nucleus have different spatial distributions from
protons — DY cross-section will sligtly depend on centrality.

il

P Goncalo Borges @ Recontres de Moriond - La Thuile 3

1

i
I



NA50 Dimuon spectrometer
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NA5Q Pb-Pb data samples

Intensit
Year E(r(‘;eer\%y Sub-targets th{:{ﬂgtss (107 fon syb) ('113';)
1995 158 7 (in air) 17 % A\, 3 x 107 50
1996 | 158 7 (in air) 30 % A, 5x 107 190
1998 | 158 1 (in air) 7% A\ 5.5 x 107 49
2000 158 |1 (invacuum)| 10 % A, 7 x107 129

1998 data sample

= 1 thin target avoids reinteractions and confirms charmonia
production behaviour for central collisions.

2000 data sample

= 1 thin target in vacuum avoids Pb-Air interactions and confirms

charmonia production behaviour for peripheral collisions.
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The analysis method

Fit invariant mass spectrum for each centrality region.

Signal functional forms are

0 obtained through Monte-Carlo
T, bckgromnd Pb-Pb 158 AGeV/e | generation and spectrometer

% 2 <Eye B GV simulation:
: G Iy m DY and Open-Charm
[ Open Chariy shapes from PYTHIA input
ok Tk with GRV 94 LO PDFs.

5 f = J/y and ' shapes are

j “ iy dominated by experimental
10 F i - effects (~ 1OQ MeV/c? of

: u ‘ | " mass resolution).

dN/dM

L N |0 Combinatorial background
8 (Geviyy  is built from the measured like
" sign dimuon distributions.
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Importance of p-A measurements

J/hy production in ligther systems is crucial.
= Are there abnormal effects in heavier systems?

J/y is already considerably absorbed in p-A
collisions (normal nuclear absorption):

= Systematically measure of J/y yield as a function of
nuclear size and determine it's surviving probability.

Build an absorption curve:

= Use a Glauber model to evaluate the expected number of
J/hy as a function of centrality in 158 GeV Pb-Pb
interactions.

m Compare with Pb-Pb measurements.
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NASQ p-A data samples

Energy Target |Intensity Jhy

(GeV) Targets thickness | (108 p/s) | (103)

Year

96/98 | 450 Be,Al,Cu,AgW |[26-39% 2,| 4.0-13 | 350:800

98/00 | 450 Be, Al, Cu, Ag, W |26-39 % A,| 0.8 -2.5 | 80:180

2000 | 400 Be,Al,Cu,Ag,W,Pb | 26-39 % 2, | 9.0-13 | 38:68

Large improvement in statistics compared to previous
NA38 p-A data samples.

Last NASO p-A runs were taken in a very short period
of time with frequent target changes

= Allows to minimize possible systematic errors on the luminosity
ammoung different targets.
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Jhy production in p-A collisions (1)

Use the high statistics NASO B, ,o(J/y) / 6(DY, ¢4 5) results, at
450 and 400 GeV, together with pp, pd from NA51 data:

G,pe = 4.18+0.35 mb
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Jhy production in p-A collisions (11)

NASO only has p-A data at higher energies than 158 GeV:

= Study B, o(J/y)/A results at different energies from NAS1, NASQ,
NA38 (same dimuon spectrometer) and NA3 experiments.

* NASI pp, pd 450 GeV I
A0 1T 9800, pon 450 G Data sets (at a given energy)
E, 0 AUHDORR.pASe present compatible o, . values.

&= th & =1 00
T T -

A simultaneous fit provides the J/vy
1 , experimental rescaling factors to
3t @ NASO HI 2000, p-A 400 GeV 200 GeV

= N,/ N, = 0.319% 0.025
# N,/ N,p= 0.348 % 0.027

The small rescaling which brings J/y
" NA3S, p-A 200 Gev from 200 to 158 GeV is done using

B,,0(J/y) / A (nb/nucleon)

1 — o NA3, p-A 200 GeV _ _
odl} the Schuler parametrization.
) = +
A W .c.s?.b.fd 411|' 043|mb DY is rescaled theoretically from
g 0 10 10 10 450 / 400 to 158 GeV using LO
A calculations.
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Qur previous oans determination
NA38 200 GeV S-U B o(J/y) / o(DY, g4 ) results (alone):
oabS(S -U)=7.05+3.03 mb

* YDY,,, s, PP, pd 450 GeV
60 | * VDY, , ., LI98/00, p-A 450 GeV

=4.18 £ 0.35 mb.

Under the assumption that
S-U was behaving normally:

= |t was included with p-A results
in a simultaneous Glauber fit

G, = 4.18 + 0.35 mb.

I
~1

B, 0(J/y)/ A (nb)

"‘?l:;:_ T Gabs

BHHO'(J/W)/ o(DY,4.,5)

¥ vy, HI%6/98, p-A 450 GeV

® vy, HI2000, p-A 400 GeV

= Absorption curve normalization
was given by S-U 200 GeV data.

= The factor which brings J/\y from
200 to 158 GeV was obtained

2 Dy, SU200Gey using Schuler parametrization.

o 2 4 6 8 10 m DY was rescaled theoretically
L (fm) from 200 to 158 GeV using LO
calculations.
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Present vs previous estimation

Normal nuclear absorption curve doesn’t change:

m The much larger systematic error bar in our present estimation is
imposed by the uncertainty of p-A B ,o(J/y) normalizations at 200 GeV.
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The Jhy anomalous suppression

B, .c(J/v)/ (DY, g4,5) Pb-Pb results do not follow the
normal absorption as extrapolated from p-A systems.

e
th
T
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st 08 —Yg——= = Compatible with the

- Y Pb-Pb 2000 and 1998 - . *

normal nuclear absorption.
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Other centrality estimators

Same behaviour is observed as a function of other
centrality estimators (N, and E_ ).
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Jh/DY vs | : From pp to Pb-Pb

20 years of J/y results from SPS experiments:
= NA38, NA51 and NAS5O (using same dimuon spectrometer)

g 1001 » NASL pp. pd 450 Gev L variable
< L All data rescaled v NASO LI 98/00, p-A 450 GeV
f gg | 0158 Gev A NAS50 HI 96/98 ,11]-—A 450 GeV m Mean free path crossed by ‘J/\V
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5;,, 40 | (at different centralities)
% 30 o = =
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* _ . -
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Lo b b 1
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DY and y’fJhy vs E- : Pb-Pb results

Strong v suppression w.r.t. DY as a function of centrality.
Charmonia ratio decreases by a 2.5 factor from peripheral to central

collisions.
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w /DY vs|
From B ,6(y)/ (DY, 945) P-A results:

= Deduce an absorption curve with .= 7.60+1.12 mb.
m Same rescales to 158 GeV as used for J/y absorption curve.

j Q| S el # NAS50 HI 96/98, p-A 450 GeV Different behaviour
- - A NAS0 HI 96/98, p-A 450 GeV
=) Lo o NAS[]HIZ(}OG,;:—AcIOOGeV between p'A and A-B
; R ol Oaps=7.6021.12 mb collisions.
= R —
-g w Strong v’ absorption from
+ % peripheral to central A-B
0" i *H interactions.
| m NA38,SU92 200 GeV Compatlble \|/,
| v NAS0, PbPb (2000+1998) 158 GeV SuppreSSion between S-U
S N E I R el
. ) p p P and Pb-Pb collisions.
L (fm)
Sig]
L. I P GongaloBorges @ Recontres de Moriond - La Thuile 17




w [ Jhpvsl

Buo(y) /B

uOW/Y)

Ju—
=

|
(o]

If a simple exponential parametrization is used to
quantify the charmonia absorption difference in p-A data:

AcPlabs = 2.8+ 0.5 mb
* NAS0 LI 98/00, p-A 450 GeV
i A NAS0 HI 96/98, p-A 450 GeV

O NASO0 HI 2000, p-A 400 GeV

| B NA3S8, SU92 200 GeV

¥ NASO, PbPb (2000+1998) 158 GeV
1 | | | | | | | | | 1 1 1 | | | | | 1 1 1
0 2 4 6 8

10
L (fm)
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c,expp-L-Ac’;

abs

Aot =2.8+0.5mb

The difference between full
Glauber calculations is:

AGGIbabs = Gabs(w,) - cSabs(‘J/\V)
=34 x0.6mb

The relative absorption
between J/y and vy’
resonances is different
from p-A to A-B data.
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Charmonia results: Conclusions

Expected = Glauber absorption model
Caps(J/y) =4.18 £ 0.35 mb S-U and peripheral Pb-Pb (J/y)/DY

Gaps(y’) = 7.60 £1.12 mb results follow the absorption curve
18 e  €Xtrapolated from p-A
‘%B d Twib¥iea 1 measurements.
8 F s sU ]
31-4 - Op-A Pb-Pb central collisions show an
%1 5, L i 1 anomalous (J/y)/DY suppression
& | 1 with respect to p-A behaviour.
= ! | Au éﬂ]ﬁ %#_#HE _ P p

BERRE -

v’'/DY behaviour is the same in S-U
l 7 and Pb-Pb interactions and not
| i * ] compatible with the one observed in

lﬁ' +++ ‘ p-A collisions.

02 - * S-U 1 . .
o p-A ; : vy’ anomalous suppression sets in
L | P ! | T R .
%0 2 4 6 8 10 earlier than the J/y one.

L (fm)
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NASQ passport

Who are we?

= NAS5O is a fixed target experiment from CERN/SPS.
What do we measure?

= J/y yields in light (p-A and S-U) and heavy (Pb-Pb)
systems interactions.

Why do we measure it?

= J/\y suppression was predicted as a clear signature
for Quark Gluon Plasma formation.

What do we observe?

= A strong and increasing suppression of J/y yield in
Pb-Pb collisions as a function of centrality w.r.t. the
expected behaviour deduced from lighter systems.
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