                                                                    Summary

On October 21st, 2003 a meeting was held at BNL to discuss strategies for RHIC spin running over the next several years.  The purpose of the meeting was to consider the basis for a realistic plan for timely data taking with RHIC spin, i.e., a plan consistent with the needed polarized beam development and suitable progress toward the highest priority physics goals of the RHIC spin program, but also with the heavy-ion program and the RHIC operating budget.  The timing of the meeting was chosen to impact ongoing deliberations related to the 5-year strategic plan for RHIC operation.  

The meeting had more than 35 participants including the leadership of the large RHIC experiments, the RHIC Spin Collaboration and the C-AD, as well as representatives from institutions collaborating on the spin program and from the interested community of theorists.  Furthermore, input was solicited and received by e-mail in the week preceding the meeting.  The following presentations were made:

Some possible running scenarios – S. Vigdor

Luminosity projections for RHIC polarized proton collisions – T. Roser

Summary of STAR spin physics staging over next several years – L. Bland 

Summary of PHENIX spin physics staging over next several years – G. Bunce

A lively and constructive discussion, lasting nearly three hours, was moderated by Steve Vigdor.  A strong consensus among the participants was reached on the following points:

· The scientific opportunities afforded by RHIC spin as realized at the “enhanced” design luminosity (~1032 cm(2s(1) are outstanding.  New groups continue to be attracted to RHIC spin because of the enormous scientific potential.  Further, RHIC spin is an essential step on the road to e-RHIC.

· RHIC operation at 27 weeks per year makes the realization of the RHIC spin measurements highly uncertain.  In this scenario there is simply insufficient running to develop the necessary luminosity to carry out the RHIC spin measurements in a timely way, given unavoidable machine setup overhead and the demands of the heavy-ion program.  Creative scenarios have been considered which can provide the more extended running periods necessary for luminosity development, even while maintaining an average running period of 27 weeks per fiscal year, but all come with significant disadvantages.  It is clear that even a modest increase in running, e.g., to 32 weeks per year, could significantly enhance the realization of RHIC spin, by decreasing the inefficiency of developing luminosity for two distinct beam species during a single RHIC run.  The Laboratory management should be urged strongly to consider ways to achieve such a modest extension of the average RHIC run length.

· It is essential for the success of the RHIC spin physics program that there be adequate and timely access to beam so that the necessary machine performance can be developed.  As there is still considerable relevant equipment to be installed and commissioned, in both the AGS and RHIC, this requires periods of polarized proton running to be integrated into every RHIC running period until the beam polarization and luminosity reach the values needed for the highest priority spin physics measurements.

· Based on the 2003 RHIC running and on experiences with other colliders worldwide, the RHIC machine group has developed a detailed plan to increase the luminosity and polarization for RHIC spin running.  The cornerstone of this plan is the requirement of regular luminosity development runs of at least 15 weeks duration, of which the first 5 weeks would be devoted essentially exclusively to collision commissioning.  Luminosity development would then share time with physics production during the remainder of such runs.

· By the next nuclear physics long range planning exercise (anticipated to occur in 2006) it is essential that RHIC spin have yielded important physics results and that the path to full design luminosity and polarization have been clearly demonstrated.  Meeting this goal is critical both to keep the RHIC spin program competitive with other experiments worldwide addressing the “must do” physics (HENP PAC rating) of determining gluon contributions to the proton spin, and to demonstrate the Laboratory’s commitment and technical capabilities in producing the quality of polarized beams expected by potential e-RHIC users.  Toward this end, it is very important that the first long polarized pp collision run be scheduled during the anticipated FY05 RHIC running period. This is not currently the case in the 5-year Beam Use Proposals submitted by either STAR or PHENIX under the assumption of 27-week/year runs; thus, it requires consideration of alternative RHIC running scenarios.  

· An FY05 pp run that provides an integrated luminosity of order 10 inverse picobarns or more would not only allow a clear exploration of the beam performance limits imposed by the machine, but would simultaneously facilitate the attainment of important physics goals along the path to the identified highest priorities of the RHIC spin program.  Measurement under such conditions of two-spin longitudinal asymmetries for inclusive pion and jet production at moderate to high transverse momentum would seriously constrain the level of gluon polarization in the proton, and hence would have high international impact.  RHIC results have already demonstrated that transverse single-spin asymmetries can be large in kinematic regions where perturbative QCD accounts well for measured cross sections.  Follow-up measurements of transverse asymmetries will allow us to begin separating the influences of transverse spin vs. transverse motion preferences for quarks in a proton polarized transversely to its momentum.

· In order to reach integrated luminosities in excess of 100 inverse picobarns, as needed for a full mapping of gluon polarization as a function of Bjorken x, at least one more long pp run at 200 GeV will be needed to achieve the design goals for polarized beam luminosities (~10-20 pb(1/week at (s=200 GeV) and polarizations (~70%).  It is important to the timely realization of the physics goals that such a second long pp run be scheduled at the earliest opportunity beyond FY05.  In addition, at least one long pp run will be needed later at (s=500 GeV in order to map gluon helicity preferences to lower x-values and to explore the flavor-dependence of sea antiquark polarizations via production of intermediate vector bosons.

It was agreed that an appropriately representative group should convey to the planning committee and to BNL management the strong consensus of opinion emerging from this meeting on the future of RHIC spin running. In summary, the major emphases in such presentations would be on the following points: (1) the scientific impact of RHIC will be maximized if a healthy spin program is maintained alongside a healthy heavy-ion program; (2) the health of the spin program requires still substantial beam development, and hence, pp runs of length and frequency that do not fit well within a 27 week/year run scenario; (3) because of the need to investigate a variety of colliding beam species at RHIC, a modest increase in average run length to 32 weeks/year can have a disproportionately large, positive return in enhanced scientific impact; (4) the timeliness of the first long scheduled pp run with respect to the anticipated next Nuclear Physics Long Range Planning exercise is a very important consideration for both BNL and the outside user institutions involved in the RHIC spin program.

