RF Department





19.d.	Background





The RF Department is responsible for almost all the Low Level RF (LLRF) and high power RF systems throughout the accelerator complex.  The Department is also expert in stochastic cooling and Schottky detectors for beam emittance measurement.








19.f.	Accomplishments in FY04





In addition to operations in support of collider Run II, the Department has participated in Muon Collider, Electron Cooling, Switchyard 120, A0 photo injector, and NuMI projects.  





RF Systems


All of the RF systems under the jurisdiction of the RF Department (Linac LLRF, Booster, Main Injector, Recycler, Tevatron, and Antiproton Source) were functional and provided beam acceleration for collider Run II.  Two large aperture RF cavities were built for the Booster.  Work on beam loading compensation in the Main Injector and the addition of more solid-state drive power was started.  Rapid transfers between accelerators as well as Antiproton shots from the Recycler were performed.





Stochastic Cooling Systems


The Recycler Stochastic Cooling systems were commissioned and operational.  New optical notch filters were built for Debuncher momentum cooling.  





Low Level RF (LLRF)


The E-cool BPM system at the Wideband test facility was commissioned with recirculating electron beams.  New LLRF states were created for Recycler and Antiproton transfers.  





A new CPU to replace the outdated unit in the 805 MHz Linac RF was installed and commissioned.





Slip stacking and 2.5 MHz acceleration in the Main Injector are on going projects. 





High Level RF (HLRF)


Accomplishments include:


Station 2 in the Main Injector was outfitted with 8 Kwatts of solid-state drive power as a prototype for full beam loading compensation expected with slip stacking.


Two large aperture RF cavities were built for the Booster


49 MHz feed forward and feedback was added to the Main InjectorRF high level.


Support was provided for the A0 photo injector


Design work on slip stacking and full system beam loading compensation


 


19.g.1.	Accomplishments Expected in FY05





Support for Run II will occupy half the available department resources.  This will include operational beam loading compensation for the Main Injector, improving Antiproton stacking rates, and turning the Recycler into a storage accelerator.  Continued involvement in future projects such as the A0 photo injector, Electron Cooling, NuMI, SY 120, etc. will also be part of RF’s mission.





Stochastic Cooling


Stochastic cooling will be optimized in the Recycler.





Optical notch filters will be optimized to reduce the momentum spread in the Debuncher.





Design work will begin on the Stacktail Cooling upgrade, which will be necessary in the age of the Recycler.





LLRF


This coming year will feature fine-tuning of systems to optimize Run II operation, with a central focus on Recycler operations.  Main Injector 2.5MHz RF beam control and improvements to 53MHZ operations will continue to be developed.  We will also be working on A0 SRF LLRF.





High Level RF (HLRF)


Projects include:


Install two large bore Booster cavities.


Continue to operate and maintain the high level RF systems in Booster, Main Injector, & TeV.


Continue with slip stacking implementation and studies.


Continue machine studies as needed in Booster, Main Injector, and TeV.


Continue running vertical test stand at A0 for SCRF cavity testing.








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





Low and High Level RF groups will be expected to maintain operational systems.  There will be issues with the maintenance of equipment in some of the Stochastic cooling systems. The Traveling Wave Tube power supplies will need replacement as will a number of the spectrum analyzers which Agilent will no longer service. 





The Department will contribute to design studies for future machines.
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