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Development of a reliable first-principles calculation method using a many-body
wave function

Ochi, Masayuki

3,300,000

Electronic structure in solids is determined by the complicated interaction
among electrons, accurate theoretical analysis of which is very difficult. To resolve this problem,
in this study, we developed a calculation method using a many-body wave function (a many-body
function containing microscopic information of many electrons). In particular, we focused on the
transcorrelated method. We developed our original computational code for a single atom, and combined

it with another computational code for first-principles quantum Monte Carlo method, which is a
well-known accurate calculation method. Then, we realized an efficient optimization of many-body
wave functions. We also compare the stability and the accuracy of calculation among several
optimization methods, which is an important knowledge for future wide application of this method.
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