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How can we efficiently tune 
this part?

To reach best and most 
stable results here?
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Modeling Experiments
With Snakemake and Bayesian Optimization

Finn-Ole Carstens will share additional details about PIConGPU later in this session.
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Simplification acts as target spectrum

Best fitting simulation

Modeling Experiments
With Snakemake and Bayesian Optimization

Experiment Simulation
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GDD = 0 fs$ GDD = 200 fs$ GDD = 300 fs$

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

Reproduction of experimental setup.

This allows us to investigate various 
physical properties.
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Prominent Feature of the Electron Spectra – High Energy Spread
Explaining the High Energy Spread

Prominent - high energetic feature
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Trapped electrons
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Laser intensifies

Prominent Feature of the Electron Spectra – High Energy Spread
Origin of the Double Bunch Spatial Charge Distribution
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Trapping condition no 
longer fulfilledLaser intensifies

Prominent Feature of the Electron Spectra – High Energy Spread
Origin of the Double Bunch Spatial Charge Distribution
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GDD = 0 fs&
Electron bunch with hat

GDD = 300 fs&
Electron bunch without hat

Second bunch experiences 
accelerating field

Cavity breaking
Less accelerating field for second bunch

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
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Both the beam waist and the shot height influence 
the beam quality, the energy distribution and the 

peak charge depending on each other.

Beam Stability Depending on Plasma Slope and Beam Waist



Reproduced 
experimental behavior

Described injection pattern of 
STII

Provide mappings to tune LWFA 
electron bunches 

Summary
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