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Ab initio DMC-phonon calculations applied to layered materials
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We conducted a study to realize phonon calculations using the ab initio
guantum Monte Carlo method. Focusing on the derivative evaluation considering the phase of many-body
wavefunction, we achieved force calculations. We established quantum Monte Carlo calculations for

realistic layered materials. As a significant factor affecting the reliability of force
calculations, we highlighted the issue of local approximation in pseudopotentials and returned to
the fundamentals of constructing non-local pseudopotentials. We proposed and developed a new method
for the construction of pseudopotentials called the L2-type pseudopotentials.
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