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To elucidate numerically and theoretically the exciton properties as the
foundation of nano-photonics functionality, we studied layered materials including transition metal
compounds by using quantum Monte Carlo electronic structure calculations. Global phase diagram of
exciton phases has been investigated so that we can understand how the diversity of exciton phases
(gas-/molecular-/crystal-phase) arises depending on the environments such as density/effective
mass/dimensionality/particle statistics. As a direct result of the project, two co-authored papers
are published achieving Top5% and Topl0% citations, respectively. As a result of active efforts to
setup the visits by the students from Japan during the project period, further accerelation of the
international collaborations related to quantum Monte Carlo electronic structure calculations has
been achieved, which is the central methodology used in the present research project.
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