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In this study, we expanded the application of the ab initio Quantum Monte
Carlo method, which precisely solves the many-body Schrodinger equation, to include "multi-scale
simulations® across multiple spatial scales. This research reveals that the accuracy pursued by the
applicant at the electronic structure level plays a crucial role even at larger spatial scales.
Throughout the research period, 1 established technologies for constructing a framework for machine
learning force fields that enable molecular dynamics calculations with the accuracy of the ab initio
Quantum Monte Carlo method and high-throughput computation techniques. Using the phase diagram of
high-pressure hydrogen as a target system, I clarified the role that accuracy at the electronic
structure level plays at larger spatial scales, achieving the initial objective of the study.
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