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Production and decay into two muons of ¢/ and J/4 mesons is studied in p-U and S-U
interactions at 200 GeV/nucleon. The ratio B,.o(y!)/B,,0(J/¢) is found to be 0.0201
1 0.0044 + 0.0020 in p-U and 0.0093 + 0.0011 + 0.0013 in S-U. For S-U interactions, this
ratio decreases by about 40% with increasing transverse energy. Our p-U result confirms
previous measurements which show that the relative production of ¥/ and J/¢ in p-A
interactions is independent of A. The results are discussed in the frame of QGP formation
and final state absorption.
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Introduction.

The production of the ¢/ and J/3 resonances in heavy ion collisions provides an interesting
constraint for theoretical models studying the evolution of the dense and hot nuclear
matter. Both resonances give information about the early stage of the primary interaction.
In fact, their different formation times, radii, binding energies and interaction cross-
sections should induce differences in their production rate. The survival probability of )/
compared to J/7 was calculated in the frame of QGP formation and in the final state
absorption model [1,2]. The models predict that the 1/ is more likely to be suppressed
than the J/i¢ when the energy density reached in the collision increases.

The NA38 experiment measures both 1/ and J/3 through their dimuon decay chan-
nel in p-U and S-U interactions. The experiment makes use of high intensity proton
and Sulphur beams (up to 5.10® ions/burst) interacting with a 20% of an interaction
length fractionned Uranium target. The apparatus consists of a dimuon spectrometer, an
electromagnetic calorimeter and a set of specific beam-control detectors [10,11].

Data analysis.

The data samples studied in this paper correspond to 5 different data taking periods
which extend from 1987 to 1991. They amount to about 50% of the total data collected by
experiment NA38. The use of several slightly different experimental set-ups with different
mass resolutions and acceptances makes it impossible to treat all the data together. Data
samples are therefore analyzed separately for each set-up.
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Figure 1: Typical invariant mass spectra of opposite-sign dimuons (pu* ™)
with ¥, J /¢ and continuum contributions for p-U (a) and S-U (b) interactions.

The invariant mass spectra of the opposite-sign muon pairs are fitted between 1.7 and
7.0 GeV/c?. In order to extract the 1)/ resonance, a phenomenological parametrization
with 2 exponential terms is used to reproduce the mass continuum: the first term rep-
resents the dimuons due to the Drell-Yan process and the second term represents both



the opposite-sign background component and the other processes (for instance, DD de-
cays). For the $-U data, a preliminary fit above 4.1 GeV /c? allows to fix the slope of the
Drell-Yan process. The shapes of the resonances, as observed through the apparatus, are
obtained by simulation techniques.

Figures 1 and 2 show that the fit with these 4 components gives a good description of the
data.

In order to study the production ratio B,,,o(3!)/B,.o(J /%) as a function of the neutral
transverse energy, the E3. distribution for S-U interactions is divided into 4 equipopulated
bins (excluding EF < 15 GeV, where the target recognition procedure has low efficiency).
The width of each Ef bin is large enough to allow and neglect the differences in ES
resolution of each subsample.

A systematical error in the ¥/ production rate arises from the evaluation of the high
mass Drell-Yan slope ; this contribution represents about 50% of the events in the ¥/ mass
region for the S-U system and induces a 15% systematical error in the ¥/ rate calculation.

For each data sample the production rates of the 4/ and J/4 are calculated from the
fitted contributions, the simulated acceptances of the apparatus and the efficiencies due
to data reduction.

Results and discussion.

Figur: 1 shows the opposite-sign dimuon mass spectra foi both the p-U and S-U systems.
It can be observed that the 3/ contribution, relative to the other processes, is smaller for
Sulphur than for proton induced reactions.

Figure 2 shows the invariant dimuon mass spectra as a function of E2 in S-U interactions.
The well-known J/v suppression with respect to the mass continuum [3] as well as the
decrease of 1/ compared to the other processes are observed between low and high ES.

Table 1 shows the ratio B, o(¢})/B,.0(J/¥) for p-U and S-U data.,

Figure 2: Invariant mass spectra of opposite-sign dimuons (ptu~)
with 1, J /3 and continuum coniributions for S-U interactions :
(a) low EZ, (b) high E2 (for one subsample of the data).



It has been shown in p-nucleus interactions [4] that, at 800 GeV/n, the production of
! as compared to J/1 is independent of the atomic number A of the target.
Figure 3 presents the ratio B,,.o(v/)/B,,o(J/9) measured by different experiments [5-9]
for p-A collisions at different /3. Our p-U result at 200 GeV/n confirms that this ratio
remains constant, within errors, for proton induced reactions.

As shown in figure 1, the ratio B,,o(4/)/Bu.o(J/¥) is 2 times smaller for 3-U in-
teractions than for p-U interactions. This suppression cannot be extrapolated from the
observed p-A experimental results.

5-U
p-U 15.< ES <40. | 40.< E2 <62. | 62.< E7 <85. | 85.< E2 <200.
All B
< EL>=27. | < ES >=51. | < B2 >=75. | < Ep >=100.
2.01+0.44 | 0.934+0.11 1.06+0.18 1.03+0.15 0.86+0.16 0.68+0.16
+0.20 +0.13 +0.16 +0.15 +0.13 £0.10

Table 1: The ratio B,,a(¥!)/B,o(J/¢) (%) for p-U and S-U systems. ES isin GeV.

Figure 4 shows the ratio B,.o(¥/)/By.o(J/¢¥) as a function of the energy density

1]
€ reached in S-U collisions (estimated with ¢ = %ﬁ, where < E% > corresponds

to the average F2 in each bin, Ay is the pseudo-rapidity range where EY is measured,
To ~ 1fm/cis the formation time of the plasma and A, is the overlap area of the target
and the projectile, averaged over the E} range).

The B,,.a(37)/B,.o(J/®) ratio decreases by about 40% with increasing energy density.
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Figure 4 : The ratio B,,o(¢1)/Buuo(J[¥)
as a function of the energy density reached
in S-U collisions. The shaded area 13

the average value for p-A interactions.

Figure 3: The ratio B,,a(y!)/ Bu,o(J/v¥) as a
function of A in p-A interactions (we assume the
same relative decay branching retio to ete” com-
pared to p*tu~ for Yt and for J/y). The horizon-
tal line is the calculated average (0.0183+0.0015).



Preliminary calculations for 4/ and J/4 suppressions as a function of the energy
density have been made [1] in the context of QGP formation and final state absorption.
Theoretical predictions describe the observed evolution of the data. However, the present
experimental and theoretical uncertainties do not allow more detailed conclusions. Higher
experimental statistics, the increase of the temperature and reaction volume with the
future Lead beam, and a more precise theoretical description is needed.

Conclusions,

This analysis presents the B,,0(1/)/B,,o(J/+) production ratio obtained in p-U and S-U
interactions. For p-U, our result confirms that 1/ and J /% are suppressed identically in
proton induced reactions independently of the target. The ratio B,,o(4¢)/B,.o(J/9) is
about 2 times smaller in S-U than in p-U, indicating the existence of a suppression mecha-
nism which does not occur in the p-A system. For §-U collisions, the B,,.o(¥/)/B,,o(J/¢)
ratio decreases by about 40% as a function of the neutral transverse energy. The QGP
and final state absorption models predict such a behaviour.

Experimental work is in progress to reduce both statistical and systematical uncertainties.

References:

S5.Gupta and H.Satz, Phys. Lett. B 283 (1992) 439.
K.J.Eskola,S.Gavin and R.Vogt, in preparation.

NA38 collab., for instance, C.Baglin et al., Phys. Lett. B 255 (1991) 465.
D.M.Alde et al., Phys. Rev. Lett. 66 (1991) 133.

A.G.Clark et al., Nucl. Phys. B 142 (1978) 29.

L.Antoniazzi et al., Phys. Rev. D 46 (1992) 4828.
H.D.Snyder et al., Phys. Rev. Lett. 36 (1976) 1415.
K.J.Anderson et al., Phys. Rev. Lett. 42 (1979) 944.

9. NA38 collab., presented by C.Lourenco, in this proceedings.
10. NA38 collab., C.Baglin et al., Phys. Lett. B 220 (1989) 471.
11. NA38 collab., C.Baglin et al., Phys. Lett. B 251 (1990) 465.

® MDA N



	1
	2
	3
	4
	5

