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Simulation of Electron Tunneling Time Through a Potential Barrier

Z: S N
(Wook Lee - Byoung-Ho Lee)

Abstract — Simulated electron tunneling time through a potential barrier is compared with theoretical phase time. For a
GaAs/Aly:GaozAs/GaAs potential barrier with 300 meV height and 3 nm or 5 nm width, simulations are performed with
various average electron energies and momentum deviations. The simulation results become closer to the theoretical phase
time as the average electron energy decreases and as the momentum deviation decreases. It is also shown that a
transmitted(tunneled) electron wave packet could appear before the center of an incident wave packet arrives at the potential
barrier, which is due to the peak spectrum shift in the momentum space after tunneling.
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Fig. 2 Momentum space spectrums of wave packets after
tunneling through a potential barrier of 300 meV
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(a) Transmitted Gaussian wave packet (Average
incident energy : 150 meV)

{b) Transmitted Gaussian wave packet (Average
incident energy : 250 meV)
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