Workshop Program — PSI East (Ost), OHSA/E13, July 8, 2026

Arrival, welcome, and introduction

10:30-11:00

11:00 - 11:05

39§
‘ Welcome coffee

Welcome and workshop introduction Benjamin Béjar

Block 1 — What SDSC can offer and community needs

11:05-11:15  What is the SDSC? Olivier Verscheure

Expertise at the SDSC

11:15-11:30  Software Engineering and Renku Rok Roskar

11:30-11:45 Don't Just Read the Docs, Run Them Carlos Vivar Rios
Imaging Plaza: a multimodal agent for distributed image analysis

11:45-12:00 Data science for large scale infrastructures Benjamin Béjar

Operations and research at LSIs

12:00-12:15
12:15-12:30
12:30-13:30
13:30-13:45
13:45-14:00
14:00 - 14:15

Current status and future activities of Al usage and organisation at PSI Alun Ashton

Current and future onsite computational resources in support of the Large  Leonardo Sala
Scale Facilities at PSI

?@lt LUNCH BREAK

Bridging simulation and experiment at PSI: reproducible AiiDA workflows Julian Geiger
and integration with Renku

Virtual Diagnostics at SwissFEL: Data, Models, and Operation Christopher Arrell

SwissFEL photon diagnostics already generate a large volume of data across the Aramis and
Athos beamlines, which we currently analyse through conventional data-driven methods rather
than machine learning. We are keen to fully exploit this data — power-profile reconstruction,
surrogate modelling, real-time pulse characterisation — but lack the MLOps infrastructure to
train, deploy, and maintain models in operation. This talk outlines the gap and argues for
coordinated SDSC support to close it.

End-to-end differentiable refinement of macromolecular structures from Filip Leonarski
raw detector pixels

We currently work on a differentiable forward model of the X-ray diffraction experiment: it
predicts the counts in each detector pixel from the physical quantities behind them — the
reflection intensities, which encode the crystal structure we are ultimately after, together with
the detector geometry, the crystal's orientation, an overall scale, and the shape of each
diffraction spot. The intensities are both an input to the prediction and the answer we want, so
the model is solved self-consistently: from a current estimate we fit everything else to the
measured pixels, then combine all the images into a better estimate, and iterate until the two
agree. Today the field instead does this in separate sequential steps — geometry refinement,



14:15-14:30
14:30 - 14:45
14:45 - 15:00

then integration, then scaling — each handed the previous result with no way to revise it. We
are building this single model into the Jungfraujoch real-time pipeline for use at SLS and
SwissFEL, supporting both drug discovery and basic structural biology. Done right — accurate
and fast enough for routine use — it could complement today's standard tools, XDS for rotation
data and CrystFEL for serial data, and reach most MX users at both facilities.

Data-driven and real-time imaging at TOMCAT 2.0 Goran Lovric

The new I-TOMCAT beamline, a flagship project within the SLS 2.0 upgrade program, will be a
brand-new instrument based on an insertion device of the latest generation. Together with the
S-TOMCAT beamline, which will be upgraded with a 5 T Superbend, it will unite all future
imaging capabilities of TOMCAT 2.0. The SLS’s smaller beam size in combination with a higher
photon flux will enable novel characterization and phase imaging methods, but at the same time
represent a significant increase in data production rates, posing serious challenges for the future
in terms of data storage, processing, and management.

Here, we give an overview of the upcoming relaunch of the TOMCAT user program and
introduce the TOMCAT 2.0 Computing Architecture which aims at pushing our computational
capabilities up to the limit of Hardware I/O, enabling routine real-time data processing and
visualization of TB-sized datasets. Our architecture will drastically improve the user experience
and we demonstrate how we envision to integrate it with cutting-edge data-driven imaging
techniques that will improve the spatial and temporal resolutions by computational means.

Electron Microscopy Facility: Opportunities and Needs in the Near Future Elisabeth Muller

Our vision is a workflow, which allows to analyze the same material on different scales, i.e. from
> 100mm down to nanometers or even Angstroms. For this, we plan to combine direct space,
reciprocal space as well as spectroscopic information acquired with X-rays and electrons.
Experimentally, this requires two main steps: 1) after having identified an area of interest with a
first modality, it needs to be accurately targeted for investigation with a second modality or 2)
for further sample preparation with the second modality, followed by the investigation of the
area of interest with a third modality. In order to reach this goal, (at least) the following
challenges need to be mastered:

e Reliable workflow to target a range of interest (position and orientation) to apply the
next treatment (preparation or data acquisition)

e Automation of data acquisition allowing for a combination of different modalities
(imaging, diffraction, spectroscopy) from the same small area (several 10-100nm in
size)

e On-the-fly data analysis for optimal acquisition parameter choice

e final data analysis, including correctly combining the different modalities to one single,
multimodal dataset

e Dealing with noisy datasets (minimal exposure of beam sensitive material)

e Automated recognition of specific structures for statistically relevant data

e Dealing with large datasets including data compression

Play It Again: Recovering analogue audio and motion pictures from Sebastian Gliga
degraded tapes and films using synchrotron X-rays

Today, more than 75 years of audiovisual memory are in danger of total loss. Tens of millions of
hours of audio and film footage documenting Europe’s history, arts, science and public life are
currently inaccessible, locked in magnetic tapes, film, photographic and other legacy media
carriers that can no longer be safely opened, unrolled, scanned or played. This is the result of
three converging factors: physical and chemical degradation, the obsolescence of playback



equipment and the rapid disappearance of specialist know-how are are together turning long-
term audiovisual preservation into a race against time. International archival consensus points
to 2030 as a critical horizon for large-scale audio and video digitisation. Beyond that point, the
scarcity of legacy playback equipment and spare parts will render digitisation increasingly
expensive or impossible.

To address these issues, we are developing a non-destructive, contact-free X-ray readout
method for the recovery of audio from magnetic tapes at the SLS, ESRF and SOLEIL, using
circularly polarized X-rays and magnetic circular dichroism. Our approach reads out the
magnetic information recorded on the tape directly, without mechanical stress from a play
head or transport. In parallel, in close collaboration with TOMCAT, we are using X-ray
microtomography to non-destructively recover images from silver-based motion-picture films
without unrolling them. By measuring the three-dimensional distribution of silver particles
within a tightly wound reel, we reconstruct the full volume of the film pack and then
computationally unroll the film virtually to recover the image sequence frame by frame. This
pathway restores access to reels blocked by shrinkage, adhesion or embrittlement while
minimizing handling risk.

We are currently working with the SDSC to turn these X-ray measurements into an integrated
analysis pipeline. For audio tapes, this includes machine-learning tools to extract weak magnetic
signals from scattering images, denoise and reconstruct the audio waveform, and model the
frequency response and sound coloration of analogue tape machines. For film, we are focusing
on segmentation and virtual unrolling of the reconstructed film volumes.

Looking forward, we are interested in developing, together with the SDSC, a shared computing
platform for synchrotron-based cultural-heritage research. This would link beamline acquisition,

Al-based reconstruction and restoration, and support live adaptive acquisition, signal extraction
and restoration workflows.

S
15:00 - 15:15 i) Coffee break / refreshment

Block 2 — Discussion with the community

15:15-15:45 Proposal of project and/or thematic ideas All participants
15:45-16:30 Breakout sessions / working groups for the elaboration of project ideas All participants
16:30-16:45  Short presentations of potential projects (~5 min each) All participants
16:45-17:00  Ranking of proposals, suggestions for CSG members All participants

17:00-17:05  Closing remarks Benjamin Béjar
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Directions

Address:

Workshop
OHSA/E13

Paul Scherrer Institut
Forschungsstrasse 111
CH-5232 Villigen

How to find PSI:
https://www.psi.ch/en/about/how-to-find-us
Public transport: http://www.sbb.ch

Restaurant Oase

By Rail and Bus

At Brugg AG railway station (railway line from Zurich to Basle/Berne)
take the bus line 376 Brugg—Villigen PSI-Bottstein—Dottingen.

Bus stops near the entrances PSI West or PS| Ost (East). Travel time
approx. 20 minutes.

Zurich International Airport:
Take the bus to Brugg train station. Regular trains are running to Zurich airport.
(apaprox 75 min)

Basel EuroAirport
Take the bus to Brugg train station. Regular trains are running to Basel main station.
From there thake the Airport bus line 50. (approx 1h 50min)

By car via Brugg

e Follow the signs to “Koblenz”.

* After “Lauffohr” turn left towards “Remigen/Villigen”.

e After 500 m turn right towards “Villigen”.

e About 1 km after the village of “Villigen” PSI West is located on the right hand side.
* To reach PSI OST, cross over the river Aare.

By car via Baden
e Follow the signs to “Koblenz”.
¢ At the roundabout after “Siggenthal Station” turn left to PSI. You will arrive at PSI Ost



