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Overview
Many areas where AI/ML is used
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– will concentrate on accelerator division
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Overview
Very good computing infrastructure at DESY
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Compute specs Infiniband specs Storage specs

CPU+GPU 
nodes

798 root switches 6 GPFS exfel ~40 PB

Total number 
of cores with 

hyperthreadin
g

61696 top switches 12 GPFS petra3 20 PB

Total number 
of PHYSICAL 

cores

30898 leaf switches 42 GPFS cfel 1.6 PB

Theoretical 
CPU peak 

performance

1074 TFlops IB cables (#) ~1500 GPFS cssb 11 PB

Total RAM 420 TB IB cables 
(length)

~10km DUST 3 PB

GPU nodes 180 Total number 
of GPUs

379 Theoretical 
GPU peak 

performance

2330 TFlops Total peak 
performance

3404 TFlops
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Remarkable AI/ML projects in the accelerator division
For sure not complete!
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• Basics or mathematical optimization

• Xopt, Badger, generic optimizer, …

• Bayesian optimization → Example

• Reinforcement learning

• Developed from scratch at ARES → Example

• To be ported to EuXFEL (dump line optimization)

• LLMs

• Many activities at DESY

• Chat bots for: data analysis, laser on-call support, EuXFEL operation assistant → Example

• Robotics

• MARVIN, radiation measurements (with Technical University Hamburg)

• augumented/mixed/extended reality for robot tele operation (with University of Hamburg) → Example
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Example: Optimization
Bayesian Optimization of a Laser-Plasma Accelerator

| Machine learning projects at DESY | Raimund Kammering, COMETH Meeting 23.01.2025

Courtesy S. Jalas

• Goal: multi-parameter optimization  LPA

• Using multi-objective Bayesian Optimization
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Example: Reinforcement Learning
Start simple, …
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Courtesy J. Kaiser et al

• Using small simple test accelerator SINBAD ARES

• Developed RL from scratch in frame of PhD

• Extended to develop fast differentiable linear beam 

dynamics package (Cheetah)
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Example: LLMs and that stuff
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Courtesy F. Mayet
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Example: Robotics
for inspection, maintenance, remote assitance, …
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Courtesy Ke Li

• Many activities in many labs (CERN, Fermilab, LBNL, …)

• Heavily building on large frameworks like Unity, CUDA

• Exploring most recent technologies like Apple Vision Pro, gest gloves

• Strong backbone with HCI department University of Hamburg
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