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What it really means to support a (cross-continental)
ML optimization loop for a user
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System Data Acquisition & Management at PHELIX
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The Draco laser and it's data for ML / Al
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Data Management: Connecting Processes to Data via
Meta-Data
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Presenter: KNODEL, Oliver (Helmholtz-Zentrum Dresden-Rossendorf)

Session Classification: Data

May 25, 2025 Page 7



Thrill WP5 ML W ... / Report of Contributions WP5 Keynote

Contribution ID: 8 Contribution code: 01 Type: not specified

WP5 Keynote

Tuesday 27 February 2024 13:10 (20 minutes)

Presenter: BAGNOUD, Vincent

Session Classification: General

May 25, 2025 Page 8



Thrill WP5 ML W ... / Report of Contributions Welcome

Contribution ID: 9 Contribution code: 00 Type: not specified

Welcome

Tuesday 27 February 2024 13:00 (10 minutes)

Presenters: KELLING, Jeffrey (HZDR); AUDEBERT, Patrick (Ecole Polytechnique)

Session Classification: General

May 25, 2025

Page 9



Thrill WP5 ML W ... / Report of Contributions Machine Learning in Laser System ...

Contribution ID: 10 Contribution code: 02 Type: not specified

Machine Learning in Laser System Optimization
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Optimization of High-Power Laser Pulse Temporal
Shape

Tuesday 27 February 2024 15:10 (10 minutes)

We study the optimization of high-power laser pulse temporal shape to obtain the shortest possi-
ble pulse

duration by employing a control feedback loop between a pulse shaper and pulse duration mea-
surements instrument.

Performance of five optimization algorithms were explored - the Differential Evolution algorithm,
the Nelder-Mead

algorithm, and three hybridization approaches of Differential Evolution (DE), Bayesian optimiza-
tion (BO) and Nelder-

Mead (NM) algorithms. The hybrid algorithms perform the exploration with the DE or BO algo-
rithm and the

exploitation with the NM algorithm. Algorithms were tested on a semi-physical model of the ac-
tual laser based on

linear and nonlinear phase accumulation. We find that the hybridization of the algorithms yields
better overall results.
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Lasers at the Institute of Radiation Physics @ HZDR
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