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Efficient simulation and Al surrogate models for
real-time optimisation
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In order to aid the design and development of optical elements, such as Reflection Zone Plates, and auto-
mate the process of aligning optics in both spectrometers and beamlines, we have developed new simulation
software as well as deep learning AI methods.

RAY-X, our open-source state-of-the-art physics-based ray tracing software is designed to utilise modern
GPUs to reduce trace time of simulated beamlines and allow for easier multi-processing of tasks. RAY-X
fundamentally restructures the architecture of the well-known RAY and RAY-UI software [1, 2] and uses the
Vulkan framework [3], an industry leading graphics and computing API, to provide high efficiency, cross-
platform access to modern GPUs.

The capabilities of RAY-X have afforded us the capacity to generate large datasets in order to train complex
neural networks as surrogate models for both beamlines and Spectrometers. These surrogate models have
inference times of milliseconds and can therefore be deployed in situ at beamlines for the purpose of automated
real-time alignment of optical elements.
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