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Abstract

Meson production in proton, oxygen and sulphur interactions with uranium targets at
200 GeV/nucleon is studied, using like-sign decay muons. Wemeasure the inclusive positive
and negative meson cross sections do /dP% and study their evolution with the projectile
mass assuming a A:,(:;T)
no Pr dependence for positive mesons in the range 0.4 to 3.0 GeV/c. Cross sections fitted
to an exponential, give an inverse slope Prg of the order of 210 MeV/c. As a function of
the neutral transverse energy, Pry values show a sligth rise followed by a plateau. The
difference between positive and negative kaons is studied as a function of transverse energy,
in O+U and S+U collisions.

dependence. Unlike negative mesons, the a(Pr) parameter shows
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An important fraction of the NA38 data arises from uncorrelated 7 and K decays
which generate both opposite-sign and like-sign muon pairs. This like-sign muon pair
sample can be unambiguously traced back to 7 and K decays. A strong correlation in
Pr exists between the parent meson and its decay muon [1]. Therefore, it is possible to
extract meson distributions from the measured muon ones. Morever, like-sign muon pairs
are almost background free, as the contribution from correlated decays is found to be less
than 1% .

The muon pairs are measured in the NA10 spectrometer (2], optimized to detect low
mass dimuons. An electromagnetic calorimeter [3] provides a measurement of the trans-
verse neutral energy E7 released in the interaction (1.9 < 75 < 4.1). A more complete
description of the experimental setup can be found elsewhere [4,5].

As only decay muons are measured, the meson production cross section must be com-
puted in two steps: in first place a muon yield is extracted and afterwards the meson cross
section is calculated using a Monte Carlo simulation based on the Fritiof Lund genera-
tor (6]. In this way, we study inclusive meson production in proton, oxygen and sulphur
interactions and compare them to previous pN results.

Table 1: Prg values (in MeV/c) from a fit in the range 0.7 < Pr < 1.4 GeV/c

Charge | p+U |O+U | S+U
+ 209+ 3 | 213+2 | 211+2
- 199+ 3 | 203+2 | 211+2
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Figure 1: Inverse slope Prg as a function of Ep for positive and negative mesons in S+U
and O+U collisions

A fit to the differential cross section using the parametrization

do (B
d—P‘jz:' exp PTO
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is performed in the range 0.7 to 1.4 GeV/c. Prq values range from 199 to 213 MeV/c (see
table 1) and are close to some QCD predictions on the lattice for the transition temperature
between hadron and plasma phases [7,8]. A small rise in Prg with the projectile mass is
also measured. Positive particle Ppy values are systematically above the negative particle
ones. This could be attributed to kaons having a higher Pry as compared to pions, as well
as the fact that K+ /x+ > K~ /7~ [9).

The same analysis can be performed in different E7 regions. Figure 1 shows the
behaviour of Pry as a function of the transverse energy Er, for S+U and O+U systems,
and for both charges. A slight increase with E7, followed by a plateau is seen. The same
picture has already been reported by other heavy ion experiments [10,11].

~ 14 ¢ —~ 14 ¢
o E — i E
E/ 1.3 E @ NA38 200 GeV/c ud/ 1.3 ;— ® NA38 200 GeV/c
1.2 E__ 0O NA34 200 GeV/c 1.2 F. A Cronin et al. 200 GeV/c
E A Cronin et 1. 200 GeV/c E ——
11 F A 11 E 4
1 - P 1 frmmmm o --
08 f 0.9 =+-¢-++++
0.8 :*ﬂ’. —— 0.8 _:T_
0.7 E negative mesons 0.7 ;— positive meschs
0.6 SIS (T ST S N1 O ST | 0.6 E o l MU I S TR N T SO [ |
1 2 3 3
P (GeV/c) P (GeVv/c)

Figure 2: The a(Pr) parameter for negative and positive mesons, measured in S+U and
O+U interactions
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Figure 3: The ratio R(Pr) for S+U and O+U collisions

We study the evolution of the differential production cross section with the projectile
mass A assuming a power law dependence (da/dPTZ‘) o A%Pr) | The variation of o as
a function of Pr taking into consideration only the ion data (O+U and S+U interactions)
is shown in fig. 2. For negative mesons a(Pr) increases with Pr (Cronin effect [12]). The
measured values are compatible with the ones obtained by other experiments [11,12]. For
positive mesons a(Pr) shows no Pr dependence in the measured range.
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Information on K production can be extracted from the normalized difference between
positive and negative meson cross sections (6 —0~)/o~. Assuming that, for O+U and
S+U interactions, 7+ and 7~ production rates are equal in the central rapidity region, we

have:
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Figure 4: The ratio R(E7) for S+U and O+U collisions

The ratio R as a function of Pr is showed in fig. 3 for S+U and O+U collisions. A rise
with Pr is observed for both systems. This shows an increase in the K* /7 production in
comparison to K~ /m production with Pr. The ratio R can also be computed as a function
of Er for Pr > 0.4 GeV/c. For both S+U and O+U collisions (fig. 4) a clear increase of
R with E7 is observed.
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