Main Injector





19.d.	Background





Since commissioning in 1999, the Main Injector has been providing beam for antiproton production and Tevatron Run II operations.  








19.f.	Accomplishments in FY05





Slip-stacking for pbar production has become operational. A mixed mode SY120/slip-stacking Main Injector cycle has been developed to delivery beam to pbar target and to switchyard experiments on the same cycle. 





The designed beam intensity has been successfully delivered to the NuMI target. A mixed mode cycle that can deliver beam to both the NuMI and pbar target every 2 seconds has been developed and commissioned. Efforts to monitor and to reduce beam losses in Main Injector were begun and continue. Larger aperture quadrupole magnets have been prepared for installation during the 2005 shutdown and collimation systems for both the MI-8 line and the Main Injector have been designed.





The Main Injector can now support acceleration of 8 GeV antiprotons from both the Accumulator and Recycler. All antiproton transfers now occur at 2.5 MHz and the 2.5 MHz cavities in MI are used to narrow the pbar distribution before the 53 MHz RF is turned on, thus minimizing the number of bunches to be coalesced and increasing the coalescing efficiency. Additional 2.5 MHz RF studies continued with the goal of increasing the pbar efficiency.





The Main Injector bunch by bunch dampers have been commissioned in all three planes for both 2.5 MHz and 53 MHz.


 





19.g.1.	Accomplishments Expected in FY06





The Main Injector will operate most of the time in the mixed Stacking/NuMI mode delivering 2.5 x 1013 protons to the NuMI target station and 0.8 x 1013 protons to the pbar target every 2 seconds. The larger aperture quads will reduce the beam losses at the extraction regions. The plans for an MI collimation system will be finalized.





Studies to further increase the beam intensity for NuMI either by using slip stacking of some form of barrier bucket stacking will begin.





19.g.2.	Future Accomplishments Expected in FY06 and Beyond





Some form of multi-batch stacking is expected to be available in MI for increasing the beam to the NuMI target. The Main Injector beam collimation system will be commissioned helping to control the beam losses.  Options for increasing the RF power and voltage for faster Main Injector ramping will be investigated.
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