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September 22, 2003

Dr. Roger Dixon 

Beams Division Head

Fermilab

Batavia, IL 60510

Dear Roger,

Here is the Separator Review Report from the review of Aug. 26.

There were two major areas covered by the review: 

A) The Tevatron operation with helical orbits to separate the counter rotating proton and pbar bunches. The review committee heard about the present status of study information and simulations.  It also heard about possible improvements to the helical orbits under various assumptions of stronger or longer separators, additional separator modules, and possible crossing angle at the IP. 

B) The technological status of the high voltage separators. Plans for implementing additional reversing switches, possible R&D activities, and the potential for and effort required to build additional longer separator were presented.

A large amount of information was covered for a one day review, and the committee thanks the presenters for their well prepared talks. We also realize that the review was in competition with accelerator studies that made it hard for some participants.   

It is clear that measuring and understanding the effect of the long range beam beam interaction throughout the acceleration and storage cycle is a very difficult exercise. Further study time and analysis are clearly warranted at high priority, as are improvements to diagnostics and beam stability that will help in taking reproducible measurements and in keeping reproducible optics conditions.  Even so, there is considerable information available, but it may not be as clearly digested and summarized as it could be. One needs to try to clearly sort out what are the dominate effects and their affects on the beams during 150Gev, acceleration, cogging, squeeze and storage.  (Sen presented a summary, but I believe more could be done.) Unfortunately there is little evidence that stronger separation will provide better operation, though intuitively one would expect this. It is possible that smother orbits may be import in reducing resonant driving terms. But further work will be required.

The status of the separator hardware was reviewed. The committee felt that a more state of the art approach to the engineering, a reevaluation of the voltage limitations, a careful review of procedures could well lead to higher gradient separators based on the present design. Such an effort clearly needs expert and dedicated leadership. This could well be a technological challenge for the Technical Division. The committee was not enthusiastic about either embarking on a completely new separator research activity or on launching into the considerable effort of building slightly longer separators in the IR areas.

A synopsis of the major recommendations is:

1) Provide polarity switches on all systems.

2) Finish fabrication of existing separators and install 6 of these.

3) Explore operation at higher voltages.

4) Do not initiate R&D on glass coated separators. Rather initiate an improvement program on the present design.

5) Do not undertake plans for fabrication of 12 two foot longer separators for the IR regions. Investigate other solutions.

In addition (see report for more):

1) Study what it would entail to do 18x18.

2) Support studies, analysis, and diagnostics improvements to arrive at a better understanding of beam beam limitations. Explore the benefits of smother orbits.

The two external committee members, Rubin and Sinclair, have provided thorough and thoughtful reports that deserve careful study.

The committee has recommended not proceeding with the construction of the longer separators. This recommendation is based on feeling that the case is weak, that increased voltage operation of the present design separators (with improvements) is possible, and that alternative directions (both beam and hardware) can be explored. We realize that if satisfactory operation at higher luminosity can only be achieved with the longer separators, then not proceeding with their fabrication at this time will make it very difficult to have them when needed.

The team working on the helix operation has a very challenging job. They are if anything more aware that the case for larger separation is weak. They should be given every opportunity to gain further understanding. 

My personal sense as far as the technology is concerned is that Fermilab needs to encourage a more modern and state of the art approach to some of their critical high technology areas. This was I believe apparent in the Recycler Vacuum Review, as well. 

We the committee hope this review and report will prove useful. It was a very interesting review.

Regards,

Helen Edwards

