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In this research, we performed experiments for investigating the
electron-electron, and electron-hole interactions for the development of Si-based new devices based
on the electron hydrodynamics.

Firstly, we investigated the metal-insulator transition in silicon-on-insulator MOS transistors
and demonstrated that the critical conductance, which is an important parameter for the
metal-insulator transition, can be controlled by the gate voltage. Secondly, we investigated the
drag effects in electron-hole bilayers, with the interlayer distance of 18 nm, formed in the SOI
film, and found that the Coulomb drag predominates due to the strong remote Coulomb interaction.
Thirdly, we proposed and experimentally demonstrated a new method to form the electron-hole bilayer
with the interlayer distance on the order of Bohr radius.
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