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FEL performance * Reinforcement Learning applications
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developing and testing « Sample efficiency

February 20-21, 2023 RL4AA'23


mailto:niky.bruchon@cern.ch
https://gitlab.cern.ch/nbruchon
https://www.researchgate.net/profile/Niky-Bruchon

SY

RL STUDIES ON RL TECHNIQUES TO IMPROVE FERMI FEL PERFORMANCE RF
A BR
) (" )
Problem: transverse overlapping of the electron and REINFORCEMENT LEARNING Investigated
laser beams to optimize the light radiation intensity Al | Algorithms
laser source Tl ModelLFree RL & > Model Based RL ‘
—1—- ‘ ‘ *

Screen/CCD1 Screen/CCD2 I monitor L

: modulator : generated AE D} na
} photon beam
TT2

NAF

+ Gradient Ascent

. +iLQR
\_ Simple block scheme ) \_ y
(" Performance in the Perf i the test oh A - ~N
. I erformance in the test phase .
training/identification phase P Conclusions
Algorithm Data points Algorithm EPiS(Ode le)ngth Fina(l intef)lsity Two different tasks have been successfully faced:
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g -~/ to improve the performance of the FERMI free-electron laser
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AUTOMATIC SETUP OF THE SPS CONTROLLED LONGITUDINAL EMITTANCE BLOW-UP

Without blow-up Blow-up needed to gain stability
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All settings are stored here!
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