Evidence for deconfinement of quarks and gluons
from the J /i suppression pattern
measured in Pb-Pb collisions at the CERN-SPS
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Abstract

The analysis of the data collected by the NASQ experiment in 1998, reported in this paper, extends and clarifies the
pattern of the previously observed J/4 anomalous suppression. This new measurement, besides providing a deeper
understanding of the previous observations, reveals a steady significative decrease in the J /¢ production rate up to the most
central Pb-Pb collisions. It clearly rules out the presently available conventional (hadronic) models of I/ suppression,
which unanimously predict a saturation of the J /4 rate for central Pb-Pb collisions. On the contrary and together with the
sharp onset of the anomalous suppression previously reported, the new observation leads to a global production rate pattern
which finds its natural explanation in the framework of the formation of a deconfined state of quarks and gluons. © 2000
Elsevier Science B.V. All rights reserved.
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Comparison of some characteristics of the three Pb-Pb data taking
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Fig. 1. Comparison of the Pb-Pb neutral transverse energy distri-
butions collected in 1996 and 1998 with the minimum bias trigger.
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Fig. 3. @ /oy ratio as a function of Ep. obtained with the
standard analysis of the 1995, 1996 and 1998 data samples.
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Fig. 4. a, /oy ratio as a function of Er, obtained with the
standard and minimum bias analyses of the 1996 and 1998 data
samples. The curve represents the I /4 suppression due to ordi-
nary nuclear absorption.

REDFHT—,
R EZETESIZI/PsiHfIARE-TLNS
_&EELOHT,

IE = NQ/Psi)/N(DY)

Drell Yani®*g [dpoint like CIR FIZ N R H7%E
LMD T, partonL N JL T D luminosity
monitor&L TOMA D, LA, fRETHD7R
LY, SEERDNI/PsiD AT TE<. DYD#HETT
JIYRSNTLED

Min.Bias f&#T
Luminosity Dreference& L T, min. bias.

event Z L 5,



o(Er)

1000

500

Physics Leiters B 450 ( 1999 456446

Observation of a threshold effect
in the anomalous J /4 suppression
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Fig. 7. The ratio @( £, ) of Drell-Yan to minimum bias theoretical
£, distributions (open circles). Also shown is the corresponding

ratio for the data (closed circles) and the calculated number of

elementary nucleon-nucleon collisions (dotted line).
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The ratio between the theoretical E; distributions of
Drell-Yan and minimum bias events, @(Ey), is plot-
ted as a function of E; in Fig. 7. For comparison
purposes, the same figure also shows the ratio of the
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Fig. 5. o, /o,y 1atio as a function of E, ., obtained with the
minimum bias analysis of the 1998 data sample. The curve
represents the J /i suppression due to ordinary nuclear absorp-
tion.
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Fig. 6. Comparison between our data and several conventional
calculations of J /i suppression.
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Fig. 7. Measured J /4 production yields, normalised to the yields
expected assuming that the only source of suppression is the
ordinary absorption by the nuclear medium. The data is shown as
a function of the energy density reached in the several collision
systems.






