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Abstract: 

  

The origin of the glass transition remains one of the most enduring and 
fundamental open questions in condensed matter physics. Advancing our 
understanding of this phenomenon requires direct access to molecular-scale 
dynamics as materials approach the glassy state. Coherent X-ray scattering 
techniques, such as MHz X-ray photon correlation spectroscopy (XPCS) at the 
European XFEL, provide a powerful tool for probing these dynamics, offering 
sub-microsecond temporal resolution and the potential for atomic-scale 
spatial sensitivity. However, previous XPCS experiments have been limited by 
technical constraints, which this project aims to overcome. We plan to do so 
by utilizing the new Timepix4-based TEMPUS detector prototype, currently 
under development at DESY. This detector offers several advantages over 
existing systems and is expected to provide unique insights into the 
microscopic dynamics of glass-forming materials. 
The detector’s event-based readout demands novel approaches to both 
experimental design and data analysis. Consequently, the project 
encompasses advanced data analysis using high-performance computing 
infrastructure, development in X-ray detector technology, and the design and 
execution of experiments at the European XFEL. 
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