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Application of ML to laser-driven plasma accelerator is growing, plenty of nice work reported since a few year [1,2,3,4,5…]  
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Laser plasma injector optimisation

In the context of advanced accelerator high quality beam laser plasma injector R&D at IJClab (PALLAS project) : 10 Hz 250MeV LPI test 
facility to improve quality and stability of e- beam generated by laser-plasma accelerator. 

[a] Large PIC simulation Data set [7] 

Low fidelity random scan using fast PIC simulations

Design optimisation of LPI source parameters 

Surrogate model (DNN, XGboost, stacking, GP, BO)

Open data

Advanced system stability 
studies data-logging, 
operation [6]

Virtual laser diagnostic

Surrogate model for laser-plasma target configuration optimisation [a]

Laser input [xi(L)] Plasma input [xi(P)] e- beam output [y(b)]Transport [xi(t)]

Control command acquisition development [b]

[b] Data acquisition development [8] 

Timestamped data in archived in HDB++ timeScaledB 

Distributed control command (Tango Controls) ease deployment

Development of device server specific for LPA/LPI

Open data 

https://arxiv.org/abs/2305.09264

