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Development of an analytic continuation method with guaranteed accuracy using
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Quantum Monte Carlo methods are a powerful tool for making detailed
comparisons with experimental data on static physical properties such as magnetization and specific
heat. However, for dynamic physical quantities like spectral analysis of electronic states, there is

no deterministic method for high-precision analytic continuation, making detailed comparisons with
experiments difficult. This research aims to enhance the accuracy and reliability of analytic
continuation, and to establish a technical foundation for precision-guaranteed comparisons between
theoretical calculations and experimental results. To this end, we have implemented the verification
of automatic hyperparameter estimation using cross-validation and developed analytic continuation
methods for multi-orbital systems. Additionally, we have carried out the development and maintenance
of related software to facilitate the design of functional materials.
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