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The possibility of poly-exciton in electron hole systems

Maezono, Ryo
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Phase diagrams of electron-hole systems are investigated by using diffusion
Monte Carlo method. The system is modelled by the effective inter-particle interactions with tunable
parameters for the Coulombic screenings and the mass ratio between electrons and holes. A phase
diagram is evaluated as a function of the screening strength (representing electronic correlation
effect) and the mass ratio (quantum dynamics of nuclei). It may describe how much stable when an
exciton is bound by a donor impurity in semiconductors. As well as the work on electron-hole models,
we worked on real materials, such as layered pnictides, to estimate realistic parameters for the
ratio and screening effects. On the investigations, we found the lattice instability through its
phonon properties and made an successful explanation of the experimental facts under intensive
debates about the origin of the instability.
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