RHIC Beam Use Proposal

RHIC Run-3 (FY 2003)

BRAHMS Collaboration

Brookhaven National Laboratory – Institute of Nuclear Physics, Kracow, Poland Jagellonian University, Kracow, Poland - John Hopkins University - Niels Bohr Institute, Denmark - New York University - Texas A&M University -University of Bergen, Norway -University of Oslo, Norway - University of Bucharest, Romania - University of Kansas

Priority overview.

The primary physics goal for BRAHMS at RHIC run-2 has been to study overall properties of Au+Au collisions at (sNN = 200 GeV and conduct a first survey of hadronic physics as a function of rapidity (different selected angular settings) and transverse momentum (different selected magnetic fields) . Emphasis was placed on studying the process of stopping of the incoming baryons by measuring proton and anti-proton rapidity and pt distributions, and on basic particle production by measuring rapidity and transverse momentum distributions of identified pions and kaons as a function of reaction centrality. A fair part of the low pt  program for central collisions was successfully completed during  RHIC Run-2  using Au-Au collisions at (sNN=200 GeV. The integrated luminosity delivered to the experiment was  about 24 (b-1. About 60% of the data, however, were accumulated in the last two weeks of the run.  

The more focused and extensive studies of higher p_t, correlations and semi-central collisions could not be completed in the available beam time. However, from this dataset BRAHMS has already produced two articles (the first on charged particle multiplicity is  published in PRL,  the second on hadronic ratios and strangeness is submitted to PRL). Recently Run-2 results were presented at QM02 in Nantes (1 plenary talk and 3 parallel talks, focusing on hadronic physics as a function of rapidity:  net-baryons vs. y,  hadron yields and strangeness vs. y, and high p_t hadron yield suppression at y=0 and 2). The collaboration expects that several publications from run 2 will be forthcoming.

A. The primary request for the coming running period (Run-3) aims at completing the basic Au+Au survey program at the top energy, by 

1) supplementing collected data with measurements at additional angles and fields settings (mostly low pt -physics)

2) develop particularly interesting physics of Au+Au requiring extended running times. In particular  high statistics measurements in the hard regime ( pt ~2-5 GeV/c) at selected forward rapidities,  correlation studies ( HBT and coalescence) at mid- and forward rapidities and,  accumulation of a much larger sample of semi-central (30-60% centrality) events. 

This request is for ~ 200  (b-1 (recorded). 

B. As the second priority, BRAHMS requests running with p+p at (sNN of 200 GeV. The main emphasis is to obtain reference spectra at intermediate- to high pt (2-5 GeV/c) in order to measure reference rapidity distributions for ion-ion collisions. The request is for ~ xxx nb-1. 

C. Alternatively to p+p running BRAHMS prefers d+Au. WHY???? NEED PHYSICS ARGUMENT. Note, that in this case, the deuterons should be stored in the ‘Blue Ring’ to ensure adequate laboratory kinematics for the Forward Spectrometer.

In view of the significant time overhead associated with beam species changes, and to maximize physics collection time,  BRAHMS recommends that only two distinct beams be run in the coming period.

The above mentioned priorities are subject to expectations for Run 4. For that program (FY 2004) BRAHMS would at present prefer, in addition to Au+Au running at the top energy,  a significant running period with a lighter system (Si-Si) at (sNN of 200 GeV, and additional running with either p+p or d+Au  at  (sNN of 200 GeV, in order to complete the baseline reference for the Au+Au collision program. We anticipate that by run 4, the beam change over time will be significantly reduced. 

…, and to perform a measurement of Ann with transversely polarized protons at high xf. ? WHAT IS THIS???? WHO WANTS TO DO THIS???

