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Development of atomic-layer heterojunction based hot electron emitters toward
ultra-high speed transistors

Masayoshi, Tonouchi

4,900,000
InGaN 1.5nm  2,4nm 3.0nm  GaN/InGaN
GaN
GaN/InGaN

InGaN/InGaN heterostructures with thicknesses of 1.5, 2,4 and 3.0 nm in the

InGaN layer were fabricated as an example of atomic layer heterostructures. The heterojunction was
irradiated with a femtosecond laser, and the relationship between propagation and charge dynamics in
the GaN was studied, where optical carrier injection in InGaN quantum wells resolves the distortion

in the heterojunction surface stress and simultaneously generates terahertz acoustic phonon pulses.

(Currently writing a paper.)
We have also developed a new theoretical equations to describe the fast electron dynamics near the
surface of a graphene/semiconductor by means of photo-excitation of the carrier injection at the
junction surface.We also studied the photo excitation of the excitonsin carbon nanotubes,which are
good candidates as a base material of the hot electron emitting junnctions, and reveal their

ultrafast fast carrier dynamics.
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