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RL activities:

• Investigation of model-free and model-
based RL algorithms to improve the FERMI 
FEL performance

• Custom OpenAI-Gym environment for 
developing and testing

Interests:

• Autonomous accelerator (one button machine)

• Real-world and online optimization problems

• Reinforcement Learning applications

• Simulation to real word transfer

• Sample efficiency

2021 – 2021

Researcher
BPM anomaly detection

2021 – present 

Fellow
Automation of RF 
procedures in the SPS
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RL STUDIES ON RL TECHNIQUES TO IMPROVE FERMI FEL PERFORMANCE

Problem: transverse overlapping of the electron and 
laser beams to optimize the light radiation intensity

Performance in the test phase
Performance in the 

training/identification phase

Investigated 
Algorithms

+ Gradient Ascent
+ iLQR

[1] Feasibility investigation on several reinforcement learning techniques 
to improve the performance of the FERMI free-electron laser

Simple block scheme

Conclusions
Two different tasks have been successfully faced:
I. Attainment of the optimal working point
II. Recovery of the optimal working point after 

machine drifts

https://arts.units.it/handle/11368/2982117
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AUTOMATIC SETUP OF THE SPS CONTROLLED LONGITUDINAL EMITTANCE BLOW-UP

Blow-up needed to gain stability

ABWLMSPS

SPSBQMSPSv1

GeOFF
& COI

LHC SOFTWARE ARCHITECTURE

LSA
All settings are stored here!

FESA Classes

Injection quality

Latest acquisition

sps-blowup
┣━ sps_blowup
┃   ┣━ __init__.py
┃   ┣━ _baseenv.py
┃   ┣━ _machine.py
┃   ┣━ _realprofiles.py
┃   ┗━ _analysis.py
┣━ setup.py
┗━ README.md

SPS blow-up optimization

Blow-up
parameters

Noise Generator

Noise
parameters

Noise

SET

GET

Blow-up setup successful for high intensity proton LHC beams:
• Beam kept at desired bunch length and stable.

Without blow-up

With blow-up

https://gitlab.cern.ch/be-op-ml-optimization/acc-app-optimisation
https://acc-py.web.cern.ch/gitlab/be-op-ml-optimization/cernml-coi/docs/stable/index.html
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