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RHIC Beam Use Proposals

1.  The PAC unanimously agreed that the top priority in any 2002 run after the polarized proton run should be to complete the Run 2 objectives of all four experiments with the Au + Au at 200 AgeV.  This is likely to require at least 4-6 weeks beyond the currently-planned 12 weeks in 2002.  It is equally important to ensure that the projected polarized proton objectives of Run 2 are also met.  Accelerator work aimed toward achieving stable high luminosity beams is vital in order to reach those objectives.

2.  In addition to its intrinsic importance, the discovery of novel high pt phenomena in Run 1 strongly motivate the need for a d+Au (p+Au) run at 200 AGeV as soon as possible.  The next priority is therefore for a short machine development run to extend the RHIC capability to deliver d+Au.

3.  If substantial running time (with comparable event sample to Au+Au) becomes available before the 2002 shutdown, a dedicated d+Au run with the current detectors should be performed. Or, if only a few weeks of additional running time become available, then short runs with different nuclear species and/or energies should be undertaken.  A first look at at least one lighter system, preferably Cu+Cu (but possibly Si+Si) at 200 AGeV is recommended.  In addition, a short run with Au+Au at 56 AGeV would be useful.  

The startup of RHIC has been a spectacular success from both the accelerator and experimental point of view.  All four experiments have achieved major physics results from Run 1.  They are currently taking Au+Au data at 200 AGeV.  Major detector components will be added during the 2002 shutdown.

The PAC emphasizes the importance of the machine and detector capabilities reaching their design values.  As they approach these, the full and effective utilization of this major new facility will required the planned 37 weeks/year operations to achieve its exciting physics goals.  However, the projected funding level restricts RHIC operation to 20 weeks/year.

Basis for recommendation 1:

While the present beams are adequate for the first global survey experiments at the top RHIC energy, they may preclude achieving the important physics goals of Run 2 proposals.  For the most intensity hungry experiment, PHENIX, only 1% of the desired recorded events have been obtained thus far.  The ability to measure important and unique rare processes will require a significant improvement in the luminosity and beam quality.  Currently PHENIX operates at only 1/30 the desired event rate.  BRAHMS has thus far only reached 8% of its Run 2 goal.  STAR stated that if RHIC remains at current performance then it will also not meet its Run 2 Au + Au goals.  Given the uncertainty of the progress of accelerator improvements at RHIC, it appears that the Run 2 goals of 3 of the 4 experiments will not be reached before the high priority 5 weeks of polarized pp running begins.  The pp running is also a high priority goal of Run 2; pp data are necessary to normalize AuAu.  Furthermore, the polarized pp program is an important goal and presents significant challenges for both the machine and the experiments.  A first look at polarization physics in Run 2 is essential.  Completing the goals of run 2 is given the highest priority in the 2002 run.

Basis for recommendations 2,3:

Beyond the above highest priorities, any unused extended running made possible with extra funding that may appear in 2002, should be allocated depending on which of the uncertain funding scenarios is actually realized.

In the first (ideal) case, the PAC recommends that a dedicated d+Au run at 200 AGeV be the next priority.  These data are essential to provide information on production mechanisms with minimal final state interactions effects to isolate initial state cold nucleus physics.  Such data were proven to be of critical importance for the interpretation of heavy ion data at both the AGS and SPS energies.  STAR and PHENIX discovered at RHIC a suppression of high pt hadrons that is a qualitatively new phenomena in hadronic/nuclear physics.  The significance of this effect, however, cannot be assessed before detailed measurements of d+A are made to constrain contributions from gluon shadowing and the Cronin effect.  The d+A data on J/( production are similarly essential to determine the cross sections with cold nuclear matter at RHIC energies.  Measurements of the nuclear size dependence of various hadronic yields in d+A will be essential to compare to the hadrochemistry in Au+Au.

If, on the other hand, only a few weeks of extra running beyond priority 1 is possible, then short global survey runs with different nuclear beams and energies should be undertaken.  Many important signatures such as the A- and s-dependence of HBT and rare processes that require long runs with very high statistics will have to await future runs.  But, with limited beam time of a few weeks, short runs with different species and/or energies can be performed.

