RECENT RESULTS OF J/Ψ SUPPRESSION FROM THE NA50 EXPERIMENT AT CERN SPS

B. ALESSANDRO^{11}, C. ALEXA^4, R. ARNALDI^{11}, M. ATAYAN^{13}, C. BAGLIN^2, A. BALDIT^3, M. BEDJIDIAN^{12} , S. BEOLÈ^{11}, V. BOLDEA^4, P. BORDALO^{7,A}, S.R. BORENSTEIN^{10,B} , G. BORGES^7, A. BUSSIÈRE^2, L. CAPELLI^{12} , C. CASTANIER^3, J. CASTOR^3, B. CHAURAND^{10}, B. CHEYNIS^{12}, E. CHIAVASSA^{11} , C. CICALÒ^5, T. CLAUDINO^7, M.P. COMETS^9, S. CONSTANTINESCU^4, P. CORTESE^1, J. CRUZ^7, A. DEFALCO^5, N. DEMARCO^{11}, G. DELLACASA^1, A. DEVAUX^3, S. DITA^4, O. DRAPIER^{10}, B. ESPAGNON^3, J. FARGEIX^3, P. FORCE^3, M. GALLIO^{11}, Y.K. GAVRILOV^8, C. GERSCHEL^9, P. GIUBELLINO^{11,C} , M.B. GOLUBEVA^8, M. GONIN^{10} , A.A. GRIGORIAN^{13} , S. GRIGORYAN^{13}, J.Y. GROSSIORD^{12} , F.F. GUBER^8, A. GUICHARD^{12}, H. GULKANYAN^{13}, R. HAKOBYAN^{13}, R. HAROUTUNIAN^{12}, M. IDZIK^{11,D} , D. JOUAN^9, T.L. KARAVITCHEVA^8, L. KLUBERG^{10}, A.B. KUREPIN^8, Y. LEBORNEC^9, C. LOURENÇO^6, P. MACCIOTTA^5, M. MAC CORMICK^9, A. MARZARI-CHIESA^{11}, M. MASERA^{11}, A. MASONI^5, M. MONTENO^{11}, A. MUSSO^{11}, P. PETIAU^{10}, A. PICCOTTI^{11}, J.R. PIZZI^{12} , W. PRADODASILVA^{11,E} , F. PRINO^1, G. PUDDU^5, C. QUINTANS^7, L. RAMELLO^1, S. RAMOS^{7,A}, P. RATOMENDES^7, L. RICCATI^{11} , A. ROMANA^{10}, H. SANTOS^7, P. SATURNINI^3, E. SCALAS^1, E. SCOMPARIN^{11}, S. SERCI^5, R. SHAHOYAN^{7,F} , F. SIGAUDO^{11}, M. SITTA^1, P. SONDEREGGER^{6,A}, X. TARRAGO^9, N.S. TOPILSKAYA^8, G.L. USAI^5, E. VERCELLIN^{11}, L. VILLATTE^9, N. WILLIS^9 , T. WU^9 1 Universitá del Piemonte Orientale, Alessandria and INFN-Torino, Italy 2 LAPP, CNRS-IN2P3, Annecy-le-Vieux, France 3 LPC, Univ. Blaise Pascal and CNRS-IN2P3, Aubière, France 4 IFA, Bucharest, Romania 5 Università di Cagliari/INFN, Cagliari, Italy 6 CERN, Geneva, Switzerland 7 LIP, Lisbon, Portugal 8 INR, Moscow, Russia 9 IPN, Univ. de Paris-Sud and CNRS-IN2P3, Orsay, France 10 Laboratoire Leprince-Ringuet, Ecole Polytechnique and CNRS-IN2P3, Palaiseau, France 11 Università di Torino/INFN, Torino, Italy 12 IPN, Univ. Claude Bernard Lyon-I and CNRS-IN2P3, Villeurbanne, France 13 YerPhI, Yerevan, Armenia a) also at IST, Universidade Técnica de Lisboa, Lisbon, Portugal b) on leave of absence from York College CUNY c) also at CERN, Geneva, Switzerland d) also at Faculty of Physics and Nuclear Techniques, Academy of Mining and Metallurgy, Cracow, Poland e) now at UERJ, Rio de Janeiro, Brazil f) on leave of absence of YerPhI, Yerevan, Armenia

1

New measurements have been performed by the NA50 Collaboration to study the J/Ψ production in Pb–Pb collisions at 158 GeV per nucleon in improved experimental conditions. The preliminary results confirm the threshold effect already observed in the past, i.e. a departure from the normal nuclear absorption (determined with greater precision using the most recent NA50 p–A data, together with NA38 and NA51 results) and a steady decrease for the most central collisions.

The latest NA50 data taking was performed with the aim of investigating the J/Ψ suppression in Pb–Pb interactions under improved experimental conditions. A vacuum system for the target region has been projected to avoid interactions of the Pb projectiles with the air around the target, which can produce a bias on the most peripheral points. Moreover a thin target (4 mm) was adopted, in order to reduce the probability to have reinteractions in the target of the secondary particles produced in the collision, which can bias the most central events. Data were collected with a 158 GeV/nucleon Pb beam at an intensity of 1 − 1.4 · 10^7 ions/s.

The σ(J/ψ)/σ(DY ) preliminary results of the standard NA50 analysis method^1 are presented in Fig. 1 as a function of two different centrality estimators, E_T and E_{ZDC} , measured respectively by the NA50 electromagnetic and zero degree calorimeters. Three independent analyses using E_T and one using E_{ZDC} have been performed in different laboratories collaborating to the NA50 experiment, using slightly different criteria of data selection and analysis methods. All the E_T analyses give consistent results

Figure 1. σ_{J/ψ} /σ_{DY} ratio as a function of E_T (left) and E_{ZDC} (right).

Figure 2. Comparison between the 2000 standard analysis results and previous NA50 results, as a function of E_T (left) and E_{ZDC} (right).

within few %. The red line represents the normal nuclear absorption reference, corresponding to a J/ψ absorption cross section of 4.4 ± 0.5 mb. This value has been determined from the latest NA50 high statistics p–A results 2, together with the previous NA50, NA51 and NA38 p–p, p–A and S–U results^{3,4,5}. The J/ψ production yield in peripheral collisions for all the analyses follows the normal absorption curve. A departure from this curve is observed at around E_T ∼ 40GeV (or E_{ZDC} ∼ 27T eV ) and no saturation is observed for the most central collisions (at high E_T or low E_{ZDC} values). This J/ψ suppression pattern can be understood in a deconfinement scenario, as resulting from the melting of different charmonium states, the J/ψ and the χ_c, which can more easily dissociate than the directly produced J/ψs. In Fig. 2 the results of the 2000 data standard analysis are compared to the previous NA50 results: a good agreement can be observed both as a function of E_T and E_{ZDC} , except for the most peripheral collisions, which suffered in the past from the contamination of Pb–air interactions.

References 1. M.C.Abreu et al. (NA50 coll.), Phys. Lett. B410 327 (1997). 2. M.C.Abreu et al. (NA50 coll.), Proceeding of Quark Matter 2002, Nantes submitted to Nucl. Phys. A (2002).

3. M.C.Abreu et al. (NA51 coll.), Phys. Lett. B438 35 (1998). 4. M.C.Abreu et al. (NA38 coll.), Phys. Lett. B466 408 (1999). 5. M.C.Abreu et al. (NA38 coll.), Phys. Lett. B449 128 (1999).