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Reflectorch: A machine learning application for
reflectometry data analysis

We present a machine learning approach for automatized analysis of X-ray (XRR) and neutron reflectivity
(NR) data that. The method utilizes prior knowledge to regularize the training process over larger parameter
spaces. [1-2] We demonstrate the effectiveness of our method in various scenarios, including multilayer struc-
tures with box model parametrization and a physics-inspired special parametrization of the scattering length
density profile for a multilayer structure. In contrast to previous methods, our approach scales favorably when
increasing the complexity of the inverse problem, working properly even for a several layer multilayer model
and an N-layer periodic multilayer model with up to 20 open parameters. We will also discuss autonomous
experiments enabled by machine-learning-based online data analysis in synchrotron beamline environments.
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