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Abstract

In this paper the transient electron transport in GaAs bulk is simulated by using ensemble Monte

Carlo method. To analyze the transient electron transport the 10000 electrons in the [

[ valley are

simulated simultaneously for 10 picoseconds. The electric field-velocity relation is obtained. The high
impurity density reduces the negative differential resistance effect. The result of transient average
velocity shows the electron velocity in the transient state is faster than that in the steady state. This

transient velocity overshoot is caused by the intervalley scattering mechanism. And we confirmed the
fact that the energy relaxation time is longer than the momentum relaxation time.
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Table 1. Parameters for GaAs

Dulk material parameter

Mass density [Kg/m'] 5427 10'

Sound velocity {nvs) 5247 10"
Low-frequency dicketric constant 1290
High-~freauency diclectrie constant 1w

Vallcy dependenl parameler
P Valley| L Valley [ X Valley

Effective mass ratio ona? 0350 a0

Encrgy bandgap [«V} 145 L7414 1808
Acouslic deformation poteatint {eV] 70 70 70
Optical deformation potentind [¢V) [} kTP n

Optical phonom encigy [eV] oSy | ol D461

Nuniber of cyuivalent valley I 1 bl
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Fig. 2. Time evolution of the mean velocity.
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zone.
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