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Agenda

Brief Overview of a Large-Scale Facility Lab for femtosecond x-ray experiments

Capabilities of the VR Software: 

understanding complex instrumentation, different detector types 

Performing a complicated experiment

Analyzing the virtual results, interpretation

Outlook: We can teach/lean complicated experimental instrumentation remotely!
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European XFEL : Intense Femtosecond X-Radiation

Electron Injector:

Ultrarelativistic electrons

Superconducting

linear accelerator

Undulator Section:

Generate x-radiation

Instruments for

research with x-rays
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View from VR Lab View from VR tunnel
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The experimental hall with loaded scientific instruments

The Lab
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Goal: Measure and Understand Chemical Reactions

…using Complex Equipment from Large Scale Facilities

D. Khakhulin et al., Appl. Sci. (2020)

M. Diez et al., Scientific Reports (2021)
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Inside the Real Lab….
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Inside the Virtual Lab….
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Laser

X-Ray

Inside the Virtual Lab….

… with the live experiment

Sample

…isotropic x-ray emission
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Experiment in Action

Detector

Live Data
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Bad alignmentLive Data
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Downloaded Single Shot  Data

Live Data
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Look inside each Technical 

Component while it operates, 

zoom into every detail…
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Open up Complex equipment, see how it works, make live adjustments….
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Screen images depend 

on incident intensity

without appropriate attenuation with appropriate attenuation
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…the experiment control room
Implemented as 

Advanced Lab-Practical Experiment

at the University of Hambuirg

Test Run in March 2021 successful

Next Steps:

- short course (1 week) on Large-Scale Facility 

Experiments (Bachelor/Master Level)

- include in Lecture on XFEL experiments

- PhD/postdoc schools (HERCULES, etc.)

- Facility Users

Other experimental environments

- SR Beamlines

- other Labs possible

Include Undulators + Accelerators

→ towards a fully virtual Large-Scale Facility

More ambitious Facilities?? (CERN,…)
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Virtual Reality: 

A New Way to Enter a Lab

- Realistic scientific environment with physically meaningful

parameters, signals and data

- Possibility to extend towards more complex experiments

“Flight Simulator for Physicists”
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Thank You for your attention


