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Tuner and microphonics history

Cornell tuner dynamics measurement

LQGR controller

Limited success reducing audio excursions
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LQGR controller
http://en.wikipedia.org/wiki/Linear-quadratic-Gaussian control

“linear systems disturbed by additive white Gaussian noise”

“... subject to quadratic costs” has one limit of nearly zero drive power, turns into
(approximately) a slow integrator; at high power it gets into crazy conditionally
stable territory
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Reality
FRIB and HzB show 10 dB to 15 dB reduction (at best) in rms frequency
excursions, by extending the bandwidth of tuner control from near-DC into the
audio band.

Analysis and Active Compensation of Microphonics in Continuous Wave
Narrow-Bandwidth Superconducting Cavities

A. Neumann et al., PRST Accelerators and Beams, 2010





Conclusion
If all that is asked of a piezo tuner is eliminating slow frequency drift, all that is
needed is “small” backlash.

To reduce audio band excursions, the system has to be linear: zero backlash even
when excited by audio signals.

Thank you for your attention!


