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LUX Plasma Source
High quality electron beams from localized ionization Injection

Bayesian Optimization
Model based optimization of costly and noisy black-box functions
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Experimental Results
Autonomous optimization of the LUX accelerator to sub-percent energy spread
_ E (MeV)
Beam Attenuator 200 250 200 250 200 250
Energy expander Bayesian optimization of energy spread and beam 5.0 T ' ' ' ' |
detector P <  |@ AFE:37%| [0 N\AEEA3%| [© n
\ charge 32 - Q:51 pC Q:52 pC
Electron 3Q AE/E:0.7 %
. = Q:32 pC
1\ Quadrupole r(?]h?wrtge spectrometer e Complex input parameter space » more than 106 0.0 —J\\’\ j © N\
g doublet onitor combinations for required scan resolution 10 .
Wavefront - Blasma i | . . o Y —
SEensor SOUrCE }; . * Need .to find setup that provides minimal energy spread g 59 T D
/ ananigh enarge 8 o mame e AN D
- A Tuning parameters = 2:907 .':-* A Rt . A
9p LPA optimization with noisy online beam measurements g 2.25 - o ¥ &7 AN g i AT S,
| ¢ |aser energy 1 ]
/ * focus position e Train surrogate model with single shot data BT 0 W i, A s A M i
N2 Ho Ho e 3 mass flow controllers o JdE PO bk
¢ [une machine with feedback controlled actuators —1 -
Objective e Start with random machine settings .S oso- = Nz — Moot — 2, back
- A 8< VYA
. . QO5E/AE e Accelerator autonomously searches and finds set-point “E - @I Jorsgeseeseosessorsorsossossesoesorserces
S Jalas et al. > - that gives sub-percent energy spread. 0 10 0 10 40 50
Bayesian optimization of a laser-plasma accelerator iteration

PRL 126, 104801 (2021) Autonomous optimization of the energy spread and

charge at LUX.

unpublished content

EUROPEAN NETWORK FOR NOVEL ACCELERATORS

FAST —FuroNNAc,—~

NPACT supported by EU via I-FAST

3

This poster presentation has received support from the European
Union’s Horizon 2020 Research and Innovation programme under Grant
Agreement No 101004730.

—UroNNAC special topics workshop | September 2022

*soeren.jalas@desy.de




