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to:
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from:

Thomas Kirk,


Associate Laboratory Director, HENP

subject:
FY2001-2 RHIC Operating Plan
This comes to convey to you and your Collaborations, the response by the BNL HENP Program Advisory Committee to your submitted "RHIC Beam Use Proposals" (RBUPs) for the FY2001 RHIC running period.  This document also provides my decision on how to schedule and operate the RHIC Facility for the coming RHIC running period.  I sent an early indication of this result by email to you on December 1, 2000 to provide you with advance information to aid your Collaboration's planning efforts.  This formal memorandum does not change the basic email guidance but does provide the PAC's comments and reasoning for your information.

Basic to the outcome of our consideration of the submitted RBUPs is the decision to delay the cooldown and startup of RHIC by one month to allow the continuation of the FY2001 RHIC run into FY2002, thus achieving the desired length of continuous RHIC data taking envisioned in the original NSAC Plan for RHIC operations (37 weeks).  The bridging of two fiscal years is the only way to accomplish this long run in view of the critical shortage of RHIC operating funds available in FY2001.  You have been made aware of the budgetary circumstances that gave rise to this plan (known as 'Plan B') and have been consulted on the consequences.

It appeared to the PAC, and was explicitly noted by each of you in your oral presentations, that this Plan B approach was preferred by (or at least acceptable to) all four collaborations and it had the virtue of lowering the risk for achieving the two highest schedule priority data acquisition periods, Au x Au at 200 AGeV and the initial polarized proton data run.  Plan B provides this schedule achievement assurance.  It also allows the next steps in the heavy ion physics program to start, namely the beginning of exploration of energy and nuclear size effects at the RHIC scale.

I also wish to note here my response to the letter dated November 28, 2000 from Gerry Bunce and the RHIC Spin Collaboration requesting a two-week AGS run to improve the spin polarization magnitude at injection into RHIC in order to realize the full physics value of the first polarized proton data run.  After careful discussions with Thomas Roser, Head of the C-AD Accelerator Division, I am convinced of the necessity of this step is assuring the success of the RHIC spin program and have approved this request.  You will see this decision reflected in Phil Pile's latest Plan B Schedule on the C-AD web page devoted to schedules (http://server.c-ad.bnl.gov/esfd).

So, to reiterate the decision communicated by email on December 1, 2000, the following decisions are made:

1)
The RHIC operating periods for FY2001 and FY2002 are combined into one continuous cryogenic operating period commencing cooldown on May 1, 2001 and anticipating first collisions about May 21, 2001 (Plan B);

2)
The sequence of RHIC colliding beams will be: ~12 weeks of Au x Au collisions at the highest energies (nominally 200 AGeV); ~5 weeks of polarized protons at the nominal 100 GeV tune; additional runs to explore the energy and ion size dependence to be determined as the program evolves.

These decisions are consistent with the recommendations of the PAC provided with this memorandum.  An electronic copy of this memorandum and PAC recommendations will be provided to allow easy re-distribution to the RHIC Collaborations and other interested parties.
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Given the FY2001 constraint of 15 weeks of RHIC physics beam time, the Committee was requested to recommend how to allocate this limited time and how to optimize the run schedule with respect to the anticipated FY2002 run .

The highest priority for the next RHIC physics run is to explore the physics of Au+Au collisions at the highest energy, 200 AGeV.  That run should be of sufficient length to obtain at least 5 million minimum bias and 5 million central events in STAR and 300 (b-1  integrated luminosity in PHENIX.  This may require up to 12 weeks of running in this mode.  Given the unknown time development of the Au luminosity at  200 AGeV setting, it is imperative that sufficient flexibility be retained in the run schedule to allow possibly extending this run a few weeks in order to achieve the run  goals stated above. This run will achieve the most important physics goals of the two large experiments as well as the two smaller ones.  These include  the first measurements of the J/( yield, the high pT spectra, full hadro chemistry, including the yield and spectra of multi-strange baryons, and global observables.

The second highest priority is to commission the polarized proton beams at 200 GeV and begin spin observable measurements.  Five weeks running is expected to provide 50 million minimum bias data that will serve as important reference data for comparison to the new Au data at 200 AGeV.  

The third priority is to begin heavy ion survey runs that explore the energy and nuclear size dependence of observables in the full range of E and A accessible at RHIC.  There was no unanimity on the best order on how to proceed on such a survey.  We give different perspectives below on the merits of energy versus atomic number scans.

The main technical advantage of an energy survey is that commissioning different nuclear beams takes longer than changing the energy of the beam for a specific A.  In a fixed geometry, A, the energy variation changes the initial conditions; this is important in a search for thresholds of critical new phenomena.  Variations of the atomic number, on the other hand, provide a means of changing the geometry at the same energy, where p+p data provide a fixed reference.  It is important that both variations be performed during the initial exploratory phase of RHIC running in the next few years.  

The physics argument in favor of exploring the A-dependence during the next (FY2001/02) run has to do with determining if RHIC is possibly in the asymptotic gluon saturation regime.  The first RHIC run at 130 AGeV is compatible with saturation initial conditions but also with more dilute initial conditions  that vary by an order of magnitude.  Currently, the A-dependence is the only way to discriminate between these models of the initial conditions.  Another argument for varying A is that the high pT phenomena are predicted to depend in a systematic way on the nuclear geometry.  Finally, a test of chemical equilibrium is the A1  linear volume dependence of hadronic abundances.

The physics argument favoring a CM energy scan during the next physics run is that this would allow for a survey of the properties of nuclear matter as a function of the initial energy density while keeping all other parameters fixed.  Changing the beam energy for fixed nuclear mass A is the best way of searching for threshold or critical phenomena associated with a QCD phase transition.  The two RHIC detectors focusing on soft hadronic physics, PHOBOS and STAR, are already well equipped to provide definitive answers about the existence of such threshold phenomena during the upcoming RHIC run.

The committee also strongly recommends that PLAN B be adopted for Run II running in FY2001.  Given the very limited running time available, plan B maximizes the physics running time by  minimizing the edge effects of cryogenic turning on and off and re-establishing colliding beam conditions.  It also allows for the most flexibility to extend the running time of priorities 1 and 2 (above) in case beam commissioning and luminosity growth is slower than anticipated.

