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The review committee found the studies for 2.5 MHz pbar acceleration show promise for future Run II operations. It is evident that the previous 8 months of studies were not with optimal conditions and fully functional hardware. Nonetheless, progress was made with the limited amount of study time. The committee has the following recommendations:

Recommendations

• The acceleration of pbars utilizing the 2.5 MHz RF system could yield significant improvements in Run II operations. In particular, reduced longitudinal emittance would result in a longer 150 GeV lifetime in the Tevatron. The antiproton beam size at injection into the Tevatron will be reduced; less transverse emittance dilution in the Tevatron is also likely. Currently the contribution to the horizontal beam width due to momentum spread is about twice the contribution from transverse emittance. For typical parameters (rms momentum spread 0.07%, transverse emittance 20 pi mm-mrad) the contributions are 3 mm and 1.5 mm respectively. In addition, there is a vertical dispersion mismatch of approximately 1 meter, which, if uncorrected, would produce a 4 pi transverse emittance dilution for the same parameters. Reduction of momentum spread is a direct way to improve both situations.

• A significant effort should be made to complete the feedback and feed forward hardware that is necessary for other projects (Slip Stacking) but is also beneficial to this project. A new A & B vector feedback controller should be designed, built and commissioned for the 53 MHz Main Injector RF. Having all hardware operational will enhance further 2.5 MHz acceleration studies.

• During recent studies, it was observed that having a study event in the time line occurring every 180 seconds did not cause overheating, hence detuning, of the 2.5 MHz cavities. It is strongly encouraged that future study shifts utilize this slower event rate so that allotted shifts may make use of study time exceeding the two hours per shift that was presented in the review.

• The final system must not require routine tuning or daily optimization if it is to become operational.

• The specifications for the feedback and feed forward systems were presented as optimum values or what the best effort of the High Level RF group could provide. Some tolerance must be added to the specifications. Some additional modest system modeling could provide some worst-case acceptable values.

• The Main Injector Department should give 2.5 MHz acceleration a priority similar to that given to Slip Stacking. A detailed schedule of studies, including hardware requirements and personnel to complete the tasks should be established. The plan should assume bunch intensities of 60 x 109 pbars per bunch with a longitudinal emittance between 0.8-1.5 eV seconds. Such a plan should show the potential to make 2.5 MHz acceleration an operational system by spring of 2004.


