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Synchrotron radiation (SR) light sources provide precise and deep insights that have been driving cutting-
edge scientific research. Facing to SR scientific big data challenge, it is urgent to develop artificial intelligence
(AI) analysis methods to enhance research efficiency including novel material discovery[1]. In this talk, I
will focus on AI analysis methods for multimodal SR data including image and diffraction data. First, regard-
ing image data, we implement a novel localization quantitative analysis method based on deep learning to
analyze X-ray nano-computed tomography (Nano-CT). We achieve localization three-dimensional quantita-
tive Nano-CT imaging analysis of single-cell HfO2 nanoparticles and demonstrate the notable effect of the
nanoparticles in tumor treatment[2]. Our approaches show the potential to explore the localization quantita-
tive three-dimensional distribution information of specific molecules at the nanoscale level in Nano-CT. Sec-
ond, regarding diffraction data, we develop two sets of data-driven and physics-knowledge-driven machine
learning (ML) methods to analyze the X-ray diffraction and extract three-dimensional orientation informa-
tion of nanofibers. The data-driven ML model achieves high accuracy and fast analysis of experimental data
and is available to be applied in multi light sources and beamlines[3]. The physics-knowledge-driven ML
method enables high-precision, self-supervised, interpretable analysis and lays the foundation for systematic
knowledge-driven online scientific big data analysis. Overall, our work aims to analyze multimodal SR data
accurately and quickly in real-time through AI algorithms, which support AI for SR-based Science strongly.
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