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Motivation

Aim: Study of nuclear matter at high temperature and density

Proton and deuteron production in A+A:

> space-time structure of the freeze-out region

» collective effects in dense and hot nuclear matter
» reaction volume and freeze-out nucleon density

» final state interactions and nuclear cluster production
mechanism

S. Mrowczynski, Phys. Lett. B 277, 43 (1992)
R.Scheibl and U.Heinz, Phys. Rev. C 59, 1585 (1999)
A.Polleri et al., Phys. Lett. B 419, 19 (1998)
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The NA49 spectrometer

Large acceptance: full forward
hemisphere covered

Tracking: 4 TPC, dp/p?>=3 10~ (GeV/c) !
Particle ID:
dE/dx — O/E =4%
TOF - 0,.=60 ps

Centrality selection: ZDC

Data samples (for present study):

Pb+Pb 7% central @ 20,30,40,80 AGeV (400k events in each)
Pb+Pb 5% central @ 158 AGeV (400k events)
Pb+Pb min. bias @ 158 AGeV (700k events)
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dE/dx (a.u.)

Particle Identification in NA49
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TOF deuteron ID and centrality selection

NA49 p,d identification (TOF) centrality selection
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Mid-rapidity p,d m,-spectra in central Pb+Pb @ 20-158 AGeV
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Centrality selected p,d m-spectra @ 158 AGeV
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158 AGeV (Pb+Pb min. bias) Central (Pb+Pb,Au+Au)
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Inverse slope systematics from NA49 data
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Slope parameter increases with increasing particle mass in
central Pb+Pb collisions at all energies
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Centrality dependence of the coalescence factor B,

B, in Pb+Pb collisions (E=158 AGeV, p=0)
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B,(m-m) @ 158 AGeV (min. bias)
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B, energy dependence (Bevalac-AGS-SPS-RHIC)
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Summary

> p,d midrapidity transverse mass spectra measured by
NA49 in Pb+Pb at 20,30,40,80 and 158 AGeV are presented

» m, distributions of deuterons are harder then those of
protons in central A+A collisions at all energies

» <m>-m, is approaching <m>-m_ in the most peripheral
collisions at 158 AGeV

> B, coalescence parameter at 158 AGeV exhibits strong centrality
dependence and increases slowly with m,

> B, decreses with increasing of energy
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The estimation of a mean number of participants

In each centrality bin a direct estimate of the number of partidpating
nucleons was made by estimated of the net barion number carried by
produced particles.

(B=B)=(p-p)+(n-m+{¥ -Y)
Averaging the results of several models and experimental data:

N, =(+a)(p-p)+2 11:_2’; (k- k")

where o =m-n)/(p-p)=1.07  B=F -Y),(Y=Y),, =0.1
Bin E/Eyeam G/6,(%0) <Npare™ <N,,> b (fm)
1 0-0.25 0-5 366 £8 352 0-3.4
2 0.25-0.4 5-12 309 10 281 3.45.3
3 0.4-0.58 12-23 242 *10 204 5.3-7.3
4 0.58-0.71 23-33 178 10 134 7.4-9.1
5 0.71-0.8 33-43 132 £10 88 9.1-10.2
6 0.8-1.0 43-100 85 +6 42 10.2-14.0
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