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Self-Truncated lonization Injection (STII)

Trapping Conditions and Electron Beam Parameters
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Trapping Conditions and Electron Beam Parameters
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Modeling Experiments

With Snakemake and Bayesian Optimization
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Finn-Ole Carstens will share additional details about PIConGPU later in this session.
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Modeling Experiments

With Snakemake and Bayesian Optimization

Experiment Simulation
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Beam Charge Depending on GDD and Focus Position
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Beam Charge Depending on GDD and Focus Position

Comparison of Experiment and Simulation
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Prominent Feature of the Electron Spectra — High Energy Spread
Explaining the High Energy Spread
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Prominent Feature of the Electron Spectra — High Energy Spread
Origin of the Double Bunch Spatial Charge Distribution
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Origin of the Double Bunch Spatial Charge Distribution

[ Laser intensifies ]
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Prominent Feature of the Electron Spectra — High Energy Spread
Origin of the Double Bunch Spatial Charge Distribution
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Prominent Feature of the Electron Spectra — High Energy Spread
Stability and Strength of the Accelerating Field
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Beam Stability Depending on Plasma Slope and Beam Waist
Experiment

Simulation

0 = 0.35mm
37 — 0=0.3mm
—_— 0 = 0.25mm
< 2]
S|€
o
-
1_
O_
0 1 2 3 4 5
Z [mm]

14 25.09.2025 Towards improved control of laser-wakefield accelerators with multidimensional parameter scans

‘ Dresden DRESDEN ﬁ I
Q P Universityof Mo
Technology INNOVATION CAMPUSv



Beam Stability Depending on Plasma Slope and Beam Waist
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Experiment [ Simulation
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Beam Stability Depending on Plasma Slope and Beam Waist
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