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1. Overall Remarks

(3) 
This review was intended to be for specifications of the Primary Beamline of the NuMI project. It is disappointing that few technical specifications were actually presented.  Peter Lucas and Sam Childress spoke more about the philosophy of specifications with little factual or detailed content.  It is clear that what was presented in today's review would be inadequate guidance for a team of engineers to build what is necessary for the project.

(4) 
At the very minimum, a detailed list of specifications for the instrumentation systems should be made available to the review panel by the next review of this topic on August 14, 2001.  These specifications should be concise and detailed to a level that does not include speculations or assumptions of current available instrumentation performance.  The engineers making presentations on August 14 should have some system concepts that have been incorporated in the hardware design.  This should take the form of block diagrams or other system design data.

2. Itemized suggestions, questions and concerns

(5) (1) It must be made very clear exactly what hardware is incorporated in system diagnostics that is not critical to personnel or environmental safety.  The loss monitor system presented clearly has safety considerations, but the level of detail presented did not make that distinction.

(6) (2) The TESLA test facility is utilizing a fiber optic based beam loss monitoring system that can not only localize the dose rate but also provides an integrated loss indicator.  The contact at DESY is Kay Wittenburg (kay.wittenburg@desy.de).  This technique could be valuable to the NuMI project

(7) The need for auto calibration of torroids is not well understood.  If it were available, it would be useful.  NuMI needs to establish if it is indeed necessary to the success of the experiment.

(8) At the next review, the number of channels, locations, and distances for data collection for all primary beam diagnostics should be listed along with the specifications.

(9) The environment in the NuMI tunnels looks to be inhospitable from radiation, moisture, and temperature.  These details must be included in the specifications.  It may also be necessary to utilize hermetic enclosures and connectors, which will add considerable expense to the installation.

(10) The sensitivity to momentum spread due to vertical dispersion was presented.  Due to the multi use of Main Injector beam in the future, it will be very important to understand the longitudinal dynamics planned for the Main Injector. Pbar production requires high momentum spread, NuMI requires low.  Currently there is difficulty with Pbar beam lines; hence, bunch rotation is manipulated frequently.  Operational conflicts could result.  Consultation with Beams Division RF and longitudinal dynamics experts is suggested.

(11) The specifications must include all dynamic range requirements.  Beam loss tolerances of 10e-4 to 10 e-6 were presented.  The locations of such tolerances must be part of the specification.  What will be expected of all diagnostics over the dynamic range of commissioning?  It is unlikely the experiment will be commissioned with full beam current.  At what level of accuracy will the instrumentation be expected to perform at low beam current levels?

(12) While "auto tune" features of the NuMI beam line are being planned, the amount of effort to build a real system is beyond that of one or two individuals currently assigned to the task.  If auto tune is indeed necessary, a re-evaluation of system requirements, dynamics, and available resources is required.  This is a real time beam feedback system with many elements over considerable distances, not a trivial task.

(13) An understanding of reliability of instrumentation channels should be investigated.  How many loss monitor, BPM, or profile channels can be lost and still provide adequate operational performance?

(10) How much of the proposed instrumentation is already designed (or has past proven performance), needs further R&D, or has no resources allocated.  This information is critical to get priority for resources from the Laboratory management.

