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Abstract

Quantum tunneling is a pure quantum phenomenon without any classical analogy. Whether it is
instantaneous process or a process with finite time is an intensively debated issue since the early
days of quantum mechanics. In this paper, we calculate the Wigner phase time and dwell time for a
particle tunneling through a triangle barrier. We find that with the change of wave number k, the
transmission phase time and the reflection phase show two opposite trends, while the dwell time
changes the same as the transmission phase time. However, the phase time and dwell time both
appear peak and oscillate.
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Figure 1. Particles pass through a triangular barrier
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Figure 2. Wave function modulo as a function of z
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Figure 3. Phase time as a function of wave number k
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Table 2. Transmission time peaks and corresponding k values at different width with the same barrier height
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Figure 4. The dwell time as a function of wave number k
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Table 3. Dwell time peaks and corresponding k values at different width with the same barrier height
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