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Observation of Andreev bound states in high-Tc cuprates by photoemission
microscopy
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The existence of Andreev bound states on the (110) surface of cuprate
high-temperature superconductors has been widely demonstrated through theoretical calculations and
tunneling spectroscopy. However, there have been no reports of their observation using
angle-resolved photoemission spectroscopy (ARPES), which is, in principle, capable of detecting such

states. This is likely due to the difficulty of performing ARPES measurements on the (110) surface
that is not easily cleavable. Therefore, in this study, we performed ARPES measurements on the (100)
/(110) surfaces of cuprate high-temperature superconductors using spatially-resolved ARPES with
micro-focused synchrotron radiation. Furthermore, we developed machine learning-based data analysis
methods for spatially-resolved ARPES on inhomogeneous sample surfaces, leading to significantly
improved efficiency in analyzing and understanding the spatial mapping ARPES data.
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