Charged Particle Multiplicity andTransverse Energy in �snn = 130 GeVAu+Au CollisionsKlaus ReygersUniversity of M�nster, Germanyfor the PHENIX Collaboration __

Gobal Variables: Nch and ET¥Fundamental question:Particle and ET productionproportional to Npart or Ncoll ?¥Constraints for models of particleproduction—centrality dependence—�s dependence¥Information about initialconditions in heavy ion collisions:—Energy density—Gluon saturation ?—Longitudinal p dV work inplasma phase ?¥Different behavior compared to�snn = 17.2 GeV Pb+Pb collisionsat CERN SPS ?

PHENIX-Setup: Side View

PHENIX-Setup: Beam-View

Detectors used inNch and ET Measurement¥Pad Chambers (PC)—Two layers (PC1, PC3) withradial distance of 2.49 m and4.98 m to interaction region—Each layer consists of 8 wirechambers with cathode padreadout—Intrinsic efficiency for chargedparticles > 99%—Acceptance:|h| < 0.35, DF = 90¡¥Lead Scintillator Calorimeter(PbSc)—Two sectors, each with 2592individual towers—Towers:¥Alternating lead and scintillatortiles¥Depth: 18 radiation length (X0)¥Cross section: 5.54 x 5.54 cm2—Energy resolution—Acceptance:|h| < 0.38, DF = 44.4¡

s EE E/ . % / . %=¯

8 2 1 9(GeV)

NchMeasurement¥Strategy:count tracks in PC1/PC3 onstatistical basis, no explicit trackreconstruction¥Analysis steps:—Reconstruct vertex (with linesformed by all possible PC1/PC3hit combinations)—Count lines that fall in a windowaround the reconstructed vertex—Determine combinatorialbackground lines by eventmixingMeasurement withoutmagnetic field!

ETMeasurement¥Definition——Convention¥Nucleons: Ei = kinetic energy¥All other particles: Ei = total energy¥PbSc acts as thin hadroniccalorimeter:pT threshold for complete stopping—Charged pions:0.35 GeV/c—Kaons:0.64 GeV/c—Protons:0.94 GeV/c¥Correction factor fromHijing + Geant simulation¥Systematic error of PbSc energyscale less than 1.5%fi estimated from p0-peak positionmeasuredwithPbSc

E E T i i i = � sinJE ETtrue TPbSc = –1701. .

M (GeV/c_2)

0 0.1 0.2 0.3 0.4 0.5

Yield

0

500

1000

1500

2000

2500

3000

3500Ecluster

> 2 GeV

Nch and ET Distribution¥Shape of Nch and ET distributiondominated by nuclear geometry¥Shape above the «knee«depends on detector aperture d

nn inel<

s p

,

RAA d

= - =

-

1 19 1 61 6 65

0 54

1 3 1 3

. . .

/ / fm =. fm

s^{nn inel,} = 40mb

dXdcN_{part}/ h^a= �e_{» 5 0}^3_. GeV/fm

dN d A N B N

ch part coll

/ h = � + �qq

sea sea -