List of Tables

2.1 Characteristics of the absorber and pre-absorber materials. . . . . . . 47 2.2 Targets characteristics for the data taking periods p-A 1996-1997. . . 57

3.1 Kinematic cuts imposed on the dimuon kinematic variables. . . . . . . 63 3.2 E_T binning used in the analysis of the PbPb and SU sets of data. . . 68

4.1 Values of the parameters of the Monte-Carlo DY fitting function. . . 74 4.2 Values of the parameters of the Monte-Carlo DY fitting function. . . 74 4.3 Total B.R. of charmed hadrons H_c in the semi-leptonic decay channel (→ μν_{mu}X)[6]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 4.4 Values of the parameters of the Monte-Carlo open charm fitting function. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 4.5 Values of the parameters of the Monte-Carlo J/ψ fitting functions for the pA set-ups. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 4.6 Values of the parameters of the Monte-Carlo ψ^′ fitting functions for the pA set-ups. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 4.7 Values of the parameters of the Monte-Carlo J/ψ and ψ^′ fitting functions for the PbPb set-up. . . . . . . . . . . . . . . . . . . . . . . . . 85 4.8 Values of the coefficients α and β of the Monte-Carlo J/ψ and ψ^′ fitting functions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 4.9 Calculated acceptances (in %) for the indicated physical process. . . . 88

5.1 Characteristics of the materials crossed by pions and kaons when going through the hadron absorber. . . . . . . . . . . . . . . . . . . . . . 99 5.2 Monte-Carlo R_{BCK} factor obtained for the 4 impact parameter b values chosen for the PbPb and SU systems. . . . . . . . . . . . . . . . . 107 5.3 Coefficients of the 5^{th} degree polynomials parametrising the b vs. E_T correlations for the PbPb and SU systems. . . . . . . . . . . . . . . . 110 5.4 R factor for the pA systems. The high-intensity R_{BCK} values have been computed including the pile-up effect as explained in the previous paragraph. The pW 200GeV/c has been included to compare with the R_{BCK} factor obtained in the analysis of the two NA38 pW systems[3]. 113

5.5 R_{BCK} factor for the 9 E_T bins of the PbPb 158 A GeV/c system.

The error on R_{BCK} comes from the fit to the 4 (+1 imposed for b=0 fm) R_{BCK} Monte-Carlo values vs. b. . . . . . . . . . . . . . . . . . . 113 5.6 R factor for the 5 E_T bins of the SU 200 A GeV/c system. The error on R_{BCK} comes from the fit to the 4 R_{BCK} Monte-Carlo values vs. b. 113

6.1 DD/DY obtained when fitting the 9 PbPb mass spectra with R_{BCK} = R^{MC}_{BCK} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 6.2 DD/DY obtained when the 9 PbPb opposite-sign mass distributions are fitted with the three different DD Monte-Carlo functionals corresponding to the 3 quoted values of m_c. . . . . . . . . . . . . . . . . . . 124 6.3 DD/DY obtained when fitting the SU opposite-sign mass spectra with the Monte-Carlo R_{BCK} values. . . . . . . . . . . . . . . . . . . . . . . 124 6.4 DD/DY values and χ^2’s obtained from the fit of the 9 PbPb mass spectra corresponding to the 9 PbPb E_T bins. The previous values are compared with the ones obtained using PYTHIA to generate all the Monte-Carlo shapes, with a Gaussian k_T distribution and σ_{kT} = 0.9 GeV/c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 6.5 Isospin correction factors for the DY , calculated for 450 GeV/c pA(A=Al, Cu, Ag, W) interactions with the MRS A set of PDF and for M>1.5 GeV/c^2, -0.5< cosθ <0.5 and -0.52< y <0.48. . . . . . . . . . . . . . 139 6.6 DD/DY obtained in the fit of the 9 PbPb mass spectra in the mass range 1.5< M <7.0 GeV/c^2, when the Monte-Carlo R_{BCK} values are used (0) and when R_{BCK} =1.0 for all the E_T bins (1). . . . . . . . . . 145 6.7 DD/DY obtained in the fits of the SU opposite-sign mass spectra when the Monte-Carlo R_{BCK} are used (0) and when R_{BCK} =1.000 for all the E_T bins (1). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 6.8 The Monte-Carlo nominal R_{BCK} values (0) are compared with the ones obtained when simultaneously fitting the 4 pA systems in the mass range 1.3< M <2.0 and 4.5< M <8.0 GeV/c^2 whilst leaving the R_{BCK} factors as free parameters in the fit (f). . . . . . . . . . . . 149

7.1 Cross sections calculated for the three studied systems at the related energies. The four different cross section values listed for each of the three systems correspond to : B.R.(D → μ) = 1 and no.kin.cuts (pp), true B.R.(D → μ) and no.kin.cuts (p-p B.R.) true B.R.(D → μ) and NA50 k.c (p-p B.R., k.c.) true B.R.(D → μ) and NA50 k.c and nuclear effects (A-B B.R., k.c.). . . . . . . . . . . . . . . . . . . . . . 158 7.2 Quantities needed to calculate the luminosity for the PbPb, SU and pW systems : measured J/ψ cross section σ^{meas.}_{J/ψ} , number of J/ψ measured in the fit to the indicated systems and J/ψ acceptance. The calculated luminosities are also listed. . . . . . . . . . . . . . . . . . . 159

7.3 Quantities needed to compute the expected number of dimuons from open charm decay for the PbPb, SU and pW systems and for m_c=1.5 GeV/c^2. The listed number of dimuons from DY is necessary in order to calculate the ratio DD/DY which is also given. . . . . . . . . . . . 160 7.4 Enhancement of the open-charm dimuon yield with respect to pA results for the pW, PbPb and SU systems. The enhancement E has been calculated for each of the considered E_T bin; the number of participant nucleons in the collision is also listed. The errors on E come from the error on the measured DD/DY (≃10%) and from the error on the calculation of the luminosity (7÷10%). The systematic errors due to the normalisation to the E |_{pA} value, 8%, and to the 12% incertitude in the B.R. measurement, have not been included because they would affect all the listed values in the same way (and direction). . . . . . . 163