QM01 19 Jan ’01 I.G. Bearden, NBI 1

Particle Ratios in √ SNN = 130GeV Au–Au Collisions

I.G. Bearden Niels Bohr Institute for the BRAHMS collaboration:

I.G. Bearden, D. Beavis, Y. Blyakhman, J. Brzychczyk, B. Budick, H. Bøggild, C. Chasman, P. Christiansen, J. Cibor, R. Debbe, J.J. Gaardhøje, K. Grotowski, J.I. Jordre, F. Jundt, K. Hagel, O. Hansen, A. Holm, C. Holm, A.K. Holme, H. Ito, E. Jacobsen, A. Jipa, C.E. Jørgensen, E.J. Kim, T. Kozik, T.M. Larsen, J.H. Lee, Y.K. Lee, G. Løvhøjden, Z. Majka, A. Makeev, B. McBreen, M. Murray, J. Natowitz, B.S. Nielsen, K. Olchanski, D. Ouerdane, R. Planeta, F. Rami, D.Röhrich, B. Samset, S. Sanders, R. A. Sheetz, I.S. Sgura, Z. Sosin, P. Staszel, T.S. Tveter, F. Videbæk, R. Wada, and A. Wieloch.

BNL; Fysisk Institutt, Universitetet i Oslo; Institute of Nuclear Physics, Krakow; IReS, Université Louis Pasteur, Strasbourg; Jagiellonian University, Krakow; John Hopkins University;NYU; NBI, Københavns Universitet; Universitetet i Bergen, Norway; University of Bucharest, Romania; University of Kansas; Texas A&M University

The BRAHMSpectrometers

Two Spectrometers:

Mid–Rapidity Spectrometer MRS(30o–105o) Front–Forward Spectrometer FFS(2.5o–30o) Global Detectors:

Beam–Beam, Scintillator Tile Array, Silicon Multiplicity Array, ZDC

The BRAHMS Acceptance

With the Forward spectrometer at 4o, and the MRS at 90o, the acceptance for pions and protons is:

dashed lines give momentum range for identified particles.

Centrality Determination We impose vertex dependent centrality cuts, as shown:

(cf poster by Hiro Ito)

Particle ID in the Forward Spectrometer

depends critically upon Vertex determination (cf poster by Bjørn Samset)

In the present data, we have restricted the vertex to Vnominal ± 35cm , as determined by Beam-Beam counters. The resolution is σV ertexZ ≈ 2.5cm, corresponding to σtime ≈ 80ps.

Particle ID:Mid Rapidity Spectrometer

is accomplished via Time of Flight (TOF). The data presented here were taken with the MRS at 90o, where p ≈ pt. See poster by J.H.Lee

Particle ID:Mass2 in MRS

Results:Mid Rapidity Spectrometer Particle ratios vs. transverse momentum π^−/π^+

K^−/K^+

Results:Mid Rapidity Spectrometer p̄/p ratio vs. transverse momentum

Particle ID in the Forward Spectrometer

Due to the moving vertex, we measure velocity = P athLength T imeofF light and find T OF (10m) = 10mvelocity All data, from Positive and Negative runs:

Particle ID in the Forward Spectrometer

Particles are selected on the basis of time of flight. We require the measured particle within ±2σT OF (dashed lines) of expected TOF. The present analysis includes only particles in the range 2GeV/c ≤ momentum ≤ 4GeV/c.

QM01 19 Jan ’01 I.G. Bearden, NBI 12

BRAHMS FFS PID

Mass squared spectrum measured in the FFS spectrometer. The background under p̄ and p peaks is estimated to be < 5%.

Positively charged particles Negatively charged particles

BRAHMS Forward rapidity p̄ to p ratio:

p̄/p ratio for 10% most central 0.35 ± 0.04 ± 0.05

Geant simulations show that acceptance for p̄ is identical to that for p:

BRAHMS Forward rapidity results:

π− to pi+ ratio, from 2-4GeV/c. π–K separation up to 2.5 GeV/c, so for larger values of p (and thus higher pt) the K contribution is large.

No observed dependence on centrality.

QM01 19 Jan ’01 I.G. Bearden, NBI 15

π−/π+ versus rapidity

K−/K+ versus rapidity

p̄/p versus rapidity

Summary:

• Ratios not dependent upon pt

• π and K ratios reproduced by HIJING

• p̄/p below HIJING prediction

• p̄/p well above SPS results

• p̄/p no centrality dependence

Overview 1 The BRAHMSpectrometers 2 The BRAHMS Acceptance 3 Centrality Determination 4 Particle ID in the Forward Spectrometer 5 Particle ID:Mid Rapidity Spectrometer 6 Particle ID:Mass^2 in MRS 7 Results:Mid Rapidity Spectrometer 8 Results:Mid Rapidity Spectrometer 9 Particle ID in the Forward Spectrometer 10 Particle ID in the Forward Spectrometer 11 BRAHMS FFS PID 12 BRAHMS Forward rapidity p̄ to p ratio: 13 BRAHMS Forward rapidity results: 14