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SUMMARY:
On August 14, 2001, a Department of Energy (DOE) review committee conducted a pre-baseline mini-review of the Large Area Telescope (LAT) project, the principal scientific instrument on the National Aeronautics and Space Administration (NASA) Gamma-ray Large Area Space Telescope (GLAST) mission.  The review was conducted at the Stanford Linear Accelerator Center (SLAC), the host laboratory for the project.  By the request of the DOE/NASA Joint Oversight Group (JOG), the review committee was chaired by Daniel Lehman, Director of the Construction Management Support Division, Office of Science. 

The committee found that while there are many technical issues to be resolved, none stand out as an obstacle to baselining the project.  For the baseline review it would be helpful to understand how the project will address Integration across the various subsystems.  The project is in the process of developing a cost estimate and schedule for the baseline review scheduled for the end of October 2001.  Preliminary numbers indicate that there is enough funding for the project; however, the funding availability does not support the work to be performed in FY 2002 and 2003.  The project had plans to meet the day after the review to discuss possible scope reductions or deferrals that could be implemented to correct the problem.  In light of this meeting, the Committee concluded that it would not assess the readiness for a fall baseline review until they could get a report of the results of the meeting.  In view of the apparent funding profile problems in FY 2002 and FY 2003, the Committee believes that it is imperative that project management solves this problem now.  An additional problem is the amount of contingency available (approximately 23 percent), correctly judged by the Project Manager to be too low at this stage of the project.  The scientific leadership of the project must be fully engaged in making sure the solutions degrade the scientific goals of GLAST in a minimal and well-understood way.  DOE and NASA need to finalize the Memorandum of Agreement soon.  

TECHNICAL:

Tracker 

The technology and scope of the tracker seem well matched to the science goals.  The design appears feasible and can be implemented on schedule.  It was suggested that vibration tests be applied to the silicon detectors to ensure that the pads and bonds remain intact.

Calorimeter  

Progress has been made since February in many areas.  The Memorandum of Agreement with the French institutions has yet to be signed, but the procedure is complicated and depends on DOE/NASA and CNES/NASA agreements being in place first.  CNES has agreed in principle to fund the project.

A final solution to the PIN diode glue problem does not yet exist but progress has been made, a plan is in place and being executed and the French institutions are engaged.  An acceptable fallback position exists (air gap) if an appropriate adhesive is not found.

A project manager is in place to organize the efforts of the French institutions.  The Committee is optimistic that this will improve the overall coherence of the calorimeter project.

Work on the previously stalled readout application specific integrated circuit (ASIC) has moved forward.  The most recent version of the chip had a short between the calibration and gain-selection circuits due to a software bug.  The problem has been solved and the chip has been resubmitted.  The digital section of the chip is unaffected by the short and has been successfully tested to twice the nominal rate of 20 MHz.  Responsibility for all aspects of the ASIC procurement, testing, and commissioning have now been assigned.

The schedule for the calorimeter is very challenging and is not consistent with the funding profile. Calorimeter construction requires parallel activities at numerous locations with multiple modules in various stages of production simultaneously.  The Committee will want to go through the schedule in detail at the baseline review to understand the product flow, critical paths, and linkage between various activities.

Anticoincidence Detector

Many suggestions from the February review have been implemented into the design of the Anticoincidence Detector (ACD).  However, it appears to many that the scale of the ACD project is excessive compared to the other LAT detector systems.  The size of the sub-project management, the number of FTEs and the cost all seem out of proportion for a scintillator based veto detector.  For the baseline review it would be useful to review the performance requirements placed on the ACD by the science goals of the project and to understand the proposed allocation of resources.

General Comments

A description of how Integration flows down to the various subsystems and at what stage various space qualification tests are performed should be addressed. 

COST and SCHEDULE:

Since the February 2001 DOE review, NASA funding for the LAT for FY 2002 has been reduced by $3 million.  In conjunction with this reduction is a delay in the instrument launch by six months (from September 2005 to March 2006).  The impacts are twofold:  1)  the LAT integration is delayed by three months, and 2) LAT costs are estimated to increase by $5.8 million ($2.5 million DOE and $3.3 million NASA).  The current estimated DOE/NASA cost will therefore increase to $100.2 million (without contingency).  Potential funding from all sources would be $118.6 million, including the pending addition of $2.5 million in DOE funds due to the launch delay.

The contingency remaining is $18.4 million, or 23 percent of remaining costs that are at risk.  This amount is considered inadequate by the project and a budget meeting is scheduled to attempt to increase the contingency via scope reduction.  The goal is to reduce the DOE/NASA cost to $94 million, resulting in a contingency of 33 percent.

There is a shortfall of funding in FY 2002 of $2.4 million and FY 2003 funding only exceeds costs by $2.7 million.  These funding restrictions do not allow the utilization of contingency funds in critical years.  This problem will be reviewed, along with the contingency, at the budget meeting.  An additional schedule delay in the project is possible.

MANAGEMENT:

The GLAST LAT Project Office (IPO) has been responsive to the February 2001 DOE review recommendations.  Management tools have been introduced or improved and disseminated.  Project management seems to be doing a good job of facilitating the preparation of subsystem technical, cost, and schedule information and of getting subsystems in shape for peer reviews.  The resulting cost growth in a number of areas since the February 2001 DOE review was discussed and is being dealt with at the present time, as the project readies itself for the Baseline Review.  The stated goal of increasing contingency to about 33 percent by reducing the cost by $6 million is a worthy one.  However, it is important that solving both the profile and contingency problems be “science-driven.”  The Committee recommends that the Baseline Review start with an analysis by the Principal Investigator/Spokesperson of the scientific impact of meeting the cost and schedule constraints.

It is noted that DOE and NASA have still not finalized the memorandum of agreement/ understanding on GLAST.  The project is to be commended for continuing to make technical progress in the absence of this document.  Without it the Joint Oversight Group is not officially empanelled, though it seems to be functioning unofficially in the short term.  It is, however, imperative that the agencies complete this with all deliberate speed.  It needs to be in place by the time of the Baseline Review.  The international agreements should also be in place as soon as possible, and it was made clear to the committee that some of these will not be completed until the DOE/NASA agreement is signed.
ACTION ITEMS:

1.   Conduct a teleconference on Monday, August 20, 2001, with DOE, NASA, and SLAC, to discuss the results of the August 15 project budget meeting.  A decision on the timing of the Baseline Review will be made at that time.

