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FACET-II, bunch compression
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Adaptive Feedback

Extremum Seeking

- Model independent
- Noisy and time varying systems
- Many coupled parameters



On average, the system 
performs minimizes the 
unknown, time-varying 
function V(x,t)Allows simultaneous tuning of ALL parameters in parallel.



ES for Maximizing FEL Output Power
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Phase shifters: phase advance 
between beam and light

Air coils (x,y): before and after 
each section control beam orbit
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Tuning 15 Undulator Gaps
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Tuning 84 air coils
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Tuning 105 parameters (84 air coils + 21 phase gaps)





Automated ES Parameter Tuning



ES Implemented as optimizer in OCELOT
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ES for Non-Invasive Longitudinal Phase Space Diagnostics
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Energy spread spectrum matching leads to
longitudinal bunch density prediction, as confirmed
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