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1.  Introduction

The FTPC review committee met at BNL on July 19-20, 2004. The first day of the meeting was devoted to a series of presentations and discussions on the Physics program, status, and plans for the FTPCs. The committee held a brief executive session after the presentations on July 19th, and then a longer executive session in the morning of July 20th. 


A brief closeout session was held with the FTPC physicists late in the morning on July 20th.


The committee membership is given below:

Les Bland

Bill Christie (Chair)

Jamie Dunlop

Jerome Lauret

Dick Majka

Tapan Nayak

Ernst Sichtermann

STAR Management (ex-officio)


The charge to the FTPC review committee is in appendix 1 of this report. The agenda for the FTPC review can be found in appendix 2.

2.  Conclusions and Recommendations

2.1 General comments

The Committee wishes to acknowledge the excellent job that MPI has done in designing, building, commissioning, and operating the FTPCs.

The Committee also acknowledges the Physics productivity of the FTPC group. This includes the first measurement of v1 at RHIC, the Centrality measurement in dAu, the forward charged particle pseudorapidity densities, and forward strange particle measurements.

The Committee further acknowledges the MPI group for the responsible manner in which they have worked for the efficient handing off of the FTPC maintenance and operation to the groups at BNL and Purdue. The Committee also acknowledges that the FTPC group has made a concerted effort to pass along the Physics knowledge and analysis techniques developed by the group.

The Committee wishes to document that it has been a pleasure for people in STAR to work with the members of the FTPC group. They have provided an exemplary model for how people should work together in collaborative efforts.

2.2 FTPC Physics Program

It was apparent to the committee, from the presentations and discussions during the review, that there are a number of compelling physics measurements still to be made which include the FTPCs. These measurements include:

· The measurements of the magnitudes of the azimuthal “jet” correlations in dA and pp collisions, as a means of discriminating the effects of “Shadowing” from those of a Color Glass Condensate (CGC) in the particle yields at large (.

· The rapidity gap measurements, in pp, dA, and AA collisions, to look for possible signatures of hadronization dynamics (e.g. flux tubes).

· An independent measurement of the reaction plane in AA collisions for High Pt and HBT measurements. This independent measurement of the reaction plane, as well as v2’ reduces the effect of non-flow contamination on the mid-rapidity measurements. 

· An independent determination of Centrality in dA and AA collisions.

· Use, along with the PMD, to search for Disoriented Chiral Condensates (DCCs) in AA collisions.

· Use in polarized pp collisions, in conjunction with the FPD, to study spin effects at large pseudorapidity.
2.3 FTPC Manpower

The committee believes that the group taking over the operation and maintenance of the FTPCs, Alexei Lebedev at BNL and Terry Tarnowsky and Brijesh Srivestava at Purdue, appear to be the minimum sufficient to keep the system going. The committee would like to see some additional help sought for the FTPC effort from within the STAR Collaboration.

One of the two Software support people (T. Tarnowsky) is a student, which likely limits his time frame to ~ 2 years. The addition of either another student, or additional software support appears to be needed to sustain the FTPC system for its likely lifetime.

The committee was glad to hear that Janet Seyboth, from MPI, will be available for one more year to assist with the FTPC software effort.

The committee recommends that STAR Management try to ensure that sufficient resources, including travel funds, are available to the FTPC support group.

2.4 FTPC Hardware
The committee is concerned about the long term availability of spare FEE boards, or the necessary chips to repair FEE boards. Note: There are currently a total of 58 spare (repaired) FEE cards
, and a supply of 4 replacement SAS chips (4 chips/FEE card). The committee also makes the following observations and suggestions:

· To the extent possible, given time and skilled manpower constraints, the protection circuits for the FTPC FEEs should be installed
.

· An effort should be made to find the root cause for the FEE failures (i.e. backgrounds, etc).

· The water and gas systems for the FTPCs are in good working order, and can be expected to continue to function for a number of years with minimal maintenance. Blair Stringfellow (Purdue) has commented that he will assist in maintaining some of the FTPC systems which are common to the TPC, as time allows.

· Until such time as the FEE protection circuits have been installed, and/or other remedies identified and implemented (e.g. shielding), running modes for the FTPCs (e.g. only running one of the FTPCs) will have to be considered which reduce the risk to the FEEs.

· Due to the relatively long thermal equilibration time (~ 1 hour) after the SVT is powered up, the FTPC group notes it would be desirable to operate the SVT in a less dynamic manner (i.e. leave SVT on if possible).
2.5 FTPC Software
The group from Purdue was explicit in stating that their commitment/responsibility is the maintenance of the current Software and Calibration packages, but excludes new code development.

The group from Purdue will also take responsibility for the FTPC calibrations for future Physics data sets.

The Committee was concerned that one of the two people identified from Purdue (Terry Tarnowsky) is a student, and that we should not assume that he can/should carry these responsibilities for more than the next two years. It was pointed out that there may be another student from Purdue who will join this effort, which would likely cover this responsibility for the imagined lifetime of the FTPCs.

In was indicated by a member of the PMD group (T. Nayak) that there may be a student from one of the PMD Institutions that could work on some FTPC code development. The Committee felt that the best initial use of this student would be the tuning of the existing Tracking and Cluster finder, but that as resources or need allow/dictate, the possibility of developing new ITTF type (Kalman filter) tracking code should be considered.

· It was noted that the Online Software (Pad monitor, Detector GUIs, etc.) was not identified as anyone’s responsibility. This deficiency should be addressed.

· It was noted that while most of the FTPC Software was in the CVS repository, along with the necessary documentation, that there remains a portion of the Software and documentation still to be deposited into CVS. This remaining task should be addressed.

· It was also noted that the GEANT Geometry for the FTPCs may require some attention, in particular the details regarding the materials and structure behind the active volume of the FTPCs.

2.5 Likely FTPC Timeline

Given the desired Physics measurements to be made which require the FTPCs it appears that the FTPCs :

· Need one or two more polarized pp runs

· Need a dA run

· Need at least a short (~ 5 Mevts or so) top energy AuAu run

Given likely RHIC running scenarios, it appears that it will/would take 3 to 4 more years to accumulate these data sets. The Committee concluded that the FTPCs should be maintained and used in STAR until such time as one or more of the proposed STAR Upgrades presents a compelling conflict that requires the retirement of the FTPCs.

The Committee also concluded that the FTPCs would not be an appropriate sub system in the RHIC II environment. The problems identified here were the multiple event pileup (drift time ~ 40 us) and the lack of overlapping fast detectors to resolve the pileup.

2.6 Life after the FTPCs retirement

In the course of the review the question of what particle detection we would need or desire in the forward pseudorapidity range, currently covered by the FTPCs, came up a number of times. The issues are partially illustrated by the two suggested studies below:

· Studies should be performed to understand the utility of the BBCs to make some of the Physics measurements (e.g. v1, v2, mult., centrality, etc.) in the pseudorapidity range covered by the FTPCs.

· The need for forward (|(| > 2) tracking after the retirement of the FTPCs should be considered.

Appendix 1   Charge to the FTPC Review Committee

Introduction:

The STAR Forward Time Projection Chambers provide tracking from 2.5 to 4 units of rapidity, in both directions, with complete and uniform azimuthal coverage.  They effectively double the kinematic range of the STAR detector.  The main purpose of the FTPCs is to measure the charge sign of particles in their acceptance window and to measure particle momenta with a resolution of about 12%.  The FTPCs also measure strange neutral particles (Lambdas and K0s).  In the first three years of running, the FTPCs have produced beautiful physics spectra, the first determination of v1 at RHIC energies, and they can be used in the determination of collision centrality in all colliding heavy ion systems and most especially for d-Au collisions.

Charge:

The FTPC Review Committee is asked to review the status of the FTPC hardware, software, and manpower and to look to the future to evaluate where to go from here.

The FTPC Review Committee should review the physics goals for the FTPCs for the next few years and evaluate the readiness of the hardware and software to pursue these goals.  The committee should also review the likely STAR run plan for next few years and evaluate whether the FTPC plays a significant role in these runs, and determine if the resources exist to keep them running in this era.  If so, the committee should evaluate the readiness of the hardware, software, manpower, and economics required to pursue these goals and advise STAR management regarding any shortfalls in these resources.

Issues to consider while reviewing the FTPC include:

· Physics performance

· In the next few years, what do we hope to get out of the FTPCs?

· What is the preferred run plan, in the few years, to maximize the physics potential of the FTPCs.  Beam energies, beam species, centrality, and integrated luminosity?

· What is the FTPC physics program during future proton runs?

· What is the “Long Range Plan” for the FTPCs?  How do they fit into the STAR upgrade plans for the pixel detector, the forward tracking upgrade, and other upgrades.

· Hardware

· Current status and performance parameters – including efficiency, resolution, alignment, and calibration.  

· Near-term future status – including hardware longevity and dead channel count in addition to the items mentioned above.  Are the mechanical drawings and engineering design details up-to-date at BNL.

· Longer-term future status – including aging effects and compatibility with other STAR upgrades.  How well will the FTPCs perform and what will their performance parameters be in the future? When should the FTPC be removed from STAR?

· Software

· Current status

· Software design in the ITTF era

· Calibration of the FTPC in the ITTF era

· Performance of the FTPC software in the ITTF era

· Schedule for calibration and software development activities

· Manpower & Financial Responsibility – identify issues and suggest candidates

· Current and future FTPC sub-system leadership

· Current and future hardware leadership

· Current and future software leadership

· Current and future technical manpower to run and calibrate the detectors

· Current and future financial responsibilities

The committee is asked to provide a report to STAR Management within a month of the review with recommendations on how to maximize the physics from the FPTCs over time as well as to make specific comments on how the detectors should evolve to match  STAR’s future physics program.  The report should also include a list of action items for the FTPC group and recommendations to STAR management on how to further support the group so that they may effectively reach their goals in a timely manner.

Appendix 2   Agenda for the FTPC Review

Monday July 19, 2004

9:45 - 10:00 Welcome and Overview of Goals for the Review - B.Christie

10:00 - 11:00 Physics program, past and future, for the FTPCs - P.Seyboth

             - Utility to PMD program - T.Nayak

             - Utility to forward physics & Spin program - L.Bland

11:00 - 11:15 Break

11:15 - 12:15 Hardware Performance & Longevity - F.Simon

                      Plans for Future hardware support - A.Lebedev

12:15 - 13:30 Lunch

13:30 - 14:30 Software Overview and current status - J.Seyboth

                 Plans for future software maintenance and evolution - T.Tarnovsky 

14:30 - 15:15 Management issues - P. Seyboth 

      (To the extent possible, this talk should touch upon the points listed in the Charge to the Review) 

15:15 - 15:30 General Discussion

15:30 - 15:45 Break

15:45 - 17:00 Review Committee Deliberations & Discussions 

Tuesday July 20, 2004

9:30 - 11:00 Review Committee Deliberations & Discussions

11:00 - 11:30 Closeout with FTPC group 

� Since the review, all spares have been used to populate the FTPCs. Note that the complete FEE installation for both FTPCs requires 300 FEE boards. There are currently 70 “bad” FEE boards. Diagnosis & repair efforts will be made during the FY05 physics run to recover as many working spare FEE boards as possible.


� Since the review, all of the FEE protection circuits have been installed, prior to the FY05 physics run.





