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Abstract

A density of phonon is increased by application of electric field. At this time the phonon which
has higher energy than around is called hot phonon, and hot phonon is disappeared after 7
picosecond by scattering with electron and loss energy. Since the lifetime of phonon is very short,
the effects of hot phonon can be neglected in the low speed semiconductor device, but it must be
considered in high speed devices. DC and AC electric fields are applied to bulk GaAs, and the
density of phonon is obtained and analyzed for its effects on electron velocity and electron
distribution using Monte Carlo simulation method. Under high electric field the density of hot
phonon increased and energy of hot phonon is decreased by scattering with electron on the other
hand the energy of electron is increased. Therefore electron move from central valley of conduntion
band to satellite vallies and the valocity of electron decrease since the mass of electron in satellite
vally is heavier than central vally. In millimeter wave frequencies, the effects of hot phonon

increased at higher frequencies.
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Sketch for the synchronous-ensemble
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time axis of the ith particles (o)
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