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Professor Wit Busza



Dr. Timothy J. Hallman

Department of Physics


Physics Department, Building 510A

24-510 MIT




Brookhaven National Laboratory

77 Mass. Ave.




Upton, NY 11973

Cambridge, MA 02139




Dr. Flemming Videbaek


Professor William A. Zajc

Physics Department, Bldg 510D

Nevis Labs, Columbia University

Brookhaven National Laboratory

P.O. Box 137

Upton, NY 11973



Irvington, NY 10533

Dear Wit, Tim, Flemming and Bill:

This comes to thank you all for excellent oral presentations of your Beam Use Proposals to the BNL Program Advisory Committee (PAC) at their Meeting of September 8-10, 2004 and convey to you the outcome of their consideration by the PAC.  The Committee examined the BUPs, heard the oral presentations and discussed the proposals in executive session at that meeting.  They then provided me with the following written advice:

“The PAC agrees with the plan to divide the Run 5 beamtime roughly equally between heavy ions, colliding Cu+Cu, and polarized protons.  There was a consensus within the PAC that a 8-10 week pp run at s½  = 200 GeV should have the highest priority and must not become the victim of possibly difficult budgetary boundary conditions.”
I append to this letter, the full text of the PAC’s written comments, which go on to provide detailed and numerical advice about the upcoming Run 5 and some extended commentary on the RHIC physics goals for the next few years.  I did not think it was necessary to quote all this material in the brief summary above, but all the PAC advice will be taken close account of as we plan the next steps in the RHIC program.  The PAC was also invited to provide any general comments that they might desire to transmit in written form concerning their views on the RHIC program to date.  They took up this invitation and you will find their comments in the attachment to this letter.

I was happy to accept the advice provided by the PAC and note that it is consistent with the plans we have been pursuing for Cu-Cu and polarized proton runs at 200 GeV this fall.  Their advice also accords with my own view that the spin physics program is now poised to make good strides in realizing its first important physics goals and we need to offer appropriate priority to reap the rewards of this part of the spin program.  Our longer-term data plans will certainly evolve with the analysis of RHIC data and may deviate from the picture we see at the present time.  This is inevitable and healthy in a discovery program like that of RHIC physics.

Finally, the PAC and the Laboratory both agree on the recommended plans to embark on a dedicated study of the physics drivers and the appropriate complement of new and upgraded detectors to best exploit the physics opportunities in prospect under the planned RHIC II project.  I am working with Tom Ludlam and Sam Aronson on how to organize the next phase of future planning for the RHIC program and how best to engage the collaborations in this important exercise.  We will use the comments from the PAC as we prepare our plan and will be in contact with you as the RHIC collaboration spokespersons.  As the next NSAC Long Range Plan appears on our horizon, we will all profit from the RHIC planning process that must lead up to it.

Once more, thanks for the work you put into preparing and presenting the Beam Use Proposals.  They were important input to the PAC and resulted in good advice from this distinguished group.

Sincerely,








(Original signed by T. Kirk)

Thomas B.W. Kirk

Associate Laboratory Director

High Energy and Nuclear Physics

Attachment (1)

Cc: PAC Members

      D. Kovar, DOE-ONP

      G. Rai, DOE-ONP

      J. Simon-Gillo, DOE-ONP

      B. Tippens, DOE-ONP

BNL PAC Recommendations

Meeting of September 8-10, 2004

RHIC Run 5

The PAC agrees with the plan to divide the Run 5 beamtime roughly equally between heavy ions, colliding Cu+Cu, and polarized protons. 

There was a consensus within the PAC that a 8-10 week pp run at s½  = 200 GeV should have the highest priority and must not become the victim of possibly difficult budgetary boundary conditions.

A brief polarized pp run at higher energy s½ = 400-500 GeV would be desirable, because it would allow a first practical exploration of the challenges posed by the depolarizing resonances known to exist above 100 GeV beam energy. Once achieved, we recommend a brief (unpolarized) physics run of one or two days to make first measurements at the higher energy.

A substantial run of polarized p+p at s½ = 200 GeV is an essential component of the effort to establish a robust spin program. An 8-10 week run is necessary for luminosity development, and it should produce enough data to allow for a significant measurement of spin observables. The luminosity development is an important prerequisite for a successful spin program when all polarization enhancements are in place. The physics results from the run would be of immense value to the SPIN community, which has been starved of data.

A Cu+Cu run at (sNN)½  = 200 GeV is the logical next step in the exploration of the E-A landscape of heavy ion reactions. In particular, the Cu+Cu run will make it possible to measure the system size dependence of important observables, such as the high-pT hadron suppression, in a different geometry. The results of this run are expected to provide critical tests of the parametric dependence of parton energy loss on density and path length. The Cu+Cu system is a good choice, because it will significantly extend the range of measurements with respect to the number of participant nucleons, compared with Au+Au, but still allow for a direct comparison with the Au+Au measurements in an overlap region.

The Cu+Cu run should accumulate an integrated delivered luminosity of at least 7 nb-1 at 200 GeV, which should be feasible during an 8 week run. Several PAC members felt that the Cu+Cu run was still part of the "exploratory phase" of the RHIC heavy ion program, making it advisable to also obtain data at other energies after the luminosity goal at 200 GeV has been achieved. The PAC recommends a two-week run at 62.4 GeV and a one-day run at injection energy. This would allow the experiments to complete their systematic survey of the energy - nucleon number - impact parameter space.

RHIC Out Years

Here we present a summary of the PAC discussion on the RHIC running for the out-years, defined as the 3-5 years of running following the Run-5 period.

There was broad consensus that the world-class spin program is at a critical stage of transition from a developing program into a full-fledged physics program.  It is critical to maintain a minimum of 8 weeks of running each year in the out years in order to sustain machine development and experimental measurements.  Significantly longer runs should await the functioning of the cold snake in the AGS.

There was a feeling that the Cu-Cu running in Run-5 closes out the exploratory phase of the heavy ion program.  Many felt that more detailed species scans and energy scans require more targeted specific physics predictions from theory or other data-driven motivations (from Run-4 and upcoming Run-5) that could be quantitatively tested.  Others felt that the general survey of system sizes was not complete. Some expressed the view that these new systems should provide the opportunity for quantitative predictions to be tested in detail.

There was also a consensus that many crucial measurements in heavy ions require some upgrades to the STAR and PHENIX detectors.   All felt that another long Au-Au full energy run would be best timed after the STAR time of flight and PHENIX vertex detector at least are available.  There was discussion of the issue of trading running time for detector upgrades in a constant effort scenario.  There was broad consensus that this difficult trade was worthwhile since the benefits of the upgrades are crucial.  The inclusion of charm observables and at higher luminosity tagged photon-jet measurements is important to the physics program.  

The physics topic of deuteron-gold reactions is an important topic to pursue at RHIC. It is essential however to expand the capabilities of the existing detectors beyond single inclusive measurements and also to further define focused physics goals. However, difficult decisions may need to be made concerning long deuteron-gold (or preferably proton-gold) studies weighed against continued spin development and detector upgrade funding.  

The next few years should be very exciting, but also require much effort on the part of theorists and experimentalists to be more quantitative in their studies and in the expectations of what physics can be gained as we pass out of the initial exploratory phase.  Some suggested that future PAC presentations should appear more as proposals for physics goals with a stronger basis for luminosity benchmarks and with more theoretical guidance. 

PAC Assessment of the First Four Years of RHIC

RHIC has now had four runs since the completion of construction. These included Au-Au collisions at 130 and  200 GeV (sNN)½, d-Au collisions at 200 GeV and polarized p-p collisions at 200 GeV.

By any standard, the high energy heavy ion accelerator performance and the success of the experimental program has been superb. The results strongly indicate that a new state of hadronic matter is produced in these collisions and the phenomena show a variety of systematic, and most interesting features.  It is clear that the current program is extremely well targeted towards elucidating the fascinating physics underlying these results.

The accelerator has gone through a commissioning phase in which its performance has increased at a rate exceeding the most optimistic plans. A great deal of credit is due to the Collider-Accelerator Department and its scientists, engineers, and technicians.

The detectors have also performed exceedingly well. All have worked essentially as designed. It is also gratifying to note that the different experiments are in agreement in all aspects for which their capabilities overlap. The four experiments have also shown the value of the differences in their design in their range of measurements accomplished. The outstanding success of the

program is reflected in the fact that a number of PAC members now view the "exploratory" phase of RHIC as essentially complete.

Having said this, we note that absolutely key physics knowledge remains to be gained from experiment if we are to understand the basic physics of the new  types of hadronic matter we can produce. These new experimental forays require new upgraded capabilities for the detectors. Without these upgrades, there is a danger that the progress of this promising field will stagnate. Acquiring these in a timely manner now appears as the largest challenge to the program.

The polarized proton program has progressed, for natural reasons, in a slower fashion. New equipment needed to be designed, constructed, and commissioned, including a polarized jet target for absolute polarization measurements, and a superconducting (Siberian) snake for the AGS. Given these requirements the advances in the polarized proton program have been successful.  This program is now poised to make the basic measurement of the gluon spin distribution in the proton and to begin the new study of transversity measurements.

The key challenge for the polarized proton program in the future is to provide the relatively long runs needed to develop the necessary luminosity and to achieve the expected polarization at high luminosity. Later in the program, the proponents envision very interesting measurements at 500 GeV where W boson production is  possible and leads to the possibility of measuring the "spin

content" of the sea antiquarks in the proton, as well as new tests of fundamental symmetry in  the electroweak interactions. The studies involving the W boson also require upgrades to the detectors, particularly the forward tracking systems.

