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“In situ X-Ray analysis of thin-film deposition: Bridging microsecond
experiments, analysis with(generative) Al, and FAIR Data”

Assoz. Prof. Dr. Stefan Kowarik

Department of Chemistry, Physical and Theoretical Chemistry, University of Graz, Austria

This talk highlights how in situ X-ray techniques for thin-film deposition—capturing structural
evolution on sub-ms timescales—are being transformed through Al and FAIR data
principles. Al accelerates the analysis of large XRR and GIWAXS datasets collected during
spin-coating or vapor-phase growth, enabling rapid extraction of structural parameters and
even unit-cell information from single images. Deep reinforcement learning further speeds up
experiments by guiding adaptive, self-optimizing X-ray measurements.

Together, real-time X-ray methods, generative Al models, and FAIR data infrastructures
create efficient, reproducible, and increasingly autonomous workflows, paving the way for

self-driving X-ray instrumentation and accelerated materials discovery.
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