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Polyexcitons in Two-Dimensional Multi-Valley Semiconductors

K. Ooe? and K. Asano®
Department of Physics, Graduate School of Science, Osaka University”

Center of Education in Liberal Arts and Science, Osaka University®

We examined the formation of polyexcitons (X,,) in a two-dimensional system of type-II van der Waals
heterostructure of double bilayer graphene. This system confines four electrons and four holes to different
planes separated by d. The electrons and holes with an equal effective mass have two spin and two valley
degrees of freedom. The quantum diffusion Monte Carlo method accurately evaluated the ground energies
of n electron-hole pairs. Then, we found that the separation energy required to extract X from X,, has a

linear dependence on n — 1. This result implies that equivalent “chemical bonds” between excitons occur

inside X,, and that the strength of these bonds is independent of n.
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