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Responsible Person(s) (overall lead, lead at other labs):  Steve Peggs + Pete Cameron (overall), Cheng-Yang Tan (FNAL)





Budget (specified for each lab):  $30k








Statement of work for current FY (include description of year's "deliverable" and, if appropriate one or a few intermediate milestones):  





The work for the current fiscal year will be the completion of the first pass of the tune tracker hardware and software. The plan is to complete bench tests of this hardware and start studies with real beam by the end of the first quarter. After the first beam test there will be an evaluation of the system in order to see what improvements will be needed.  The process of software/hardware changes, bench test and then real beam test will be iterated until the end of the year.  An assessment will be made at the end of the year to see if major changes are necessary for the tune tracker to work. (Note that the hardware at this time is for one plane only).





Computer simulation of the tune tracker has been done to show that the tune tracker will lock to the tune. However, the beam model used is very primitive and phenomenological. A better physical beam model that incorporates chromaticity, coupling etc. will allow us to better understand how to improve the the tune tracker. For this FY, a theoretical model based on Vlasov's equation will be worked on.





In conjunction with the computer simulations, a bench fake beam project will also be undertaken. This will alleviate most of the need for real beam tests for the tune tracker.


A student (when found) will start work on the fake beam hardware and this will take between 8 to 12 months.





There will be a study of the feasibility of using a spectral analysis of the driven (or undriven) beam response to provide fast tune measurements.  The scope of this study is uncertain, so there is no deliverable associated with this task.  If the technique seems promising, it will become a more formal part of the tune measurement effort in FY05.





FY04 Deliverables:


Prototype electronic beam simulator


Report on FNAL experience including


Experience with digital technology implementation


Experience with multiple tones


Experience with pulsed excitation


Report on study of beam response with applications to PPL theory.








Statement of expected follow-on work in subsequent years (include "ultimate" goal and time scale for this sub-program, as well as plans for specific work and rough budget need for next 2 years):  





The first goal is to build a working and reliable tune tracker system that will work up the ramp for one plane. At the end of this year, an assessment of the tune tracker hardware/software will be made to see whether new Schottkey detectors and/or RF systems will be needed in order for the tune tracker to work. 





If the tests show that the tune tracker works up the ramp for one plane, another set of hardware will be built for the other plane. Software/hardware upgrades will be done so that the tune tracker will be able to measure chromaticity and coupling up the ramp.





The ultimate goal is to have a reliable and operational tune tracker system that will measure tunes, chromaticity and coupling up the ramp; and use this information to do tune feedback on the beam with the tune quads.





