Quantum Mechanics Lecture Notes 20 February 2007 Meg Noah

One-Dimensional Barrier Problems

Today we are studying the 1-D particle in an environment of potential
barriers. In classical mechanics, if E >V, the particle can’t go past the
barrier. In quantum mechanics, the particle can go through the barrier. This
is called tunneling.
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We’ve studied the bound state of a particle in an infinite potential well, and
the unbound state of a free particle.
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Faraway, also have some probability of being. We can also consider the
probabilities in small intervals pdx. From the time independent Schrodinger
equation, we got the continuity equation and the current density.

For Example:
p=10° neutrons cm™ w =107
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The continuity equation.
The total time change in density is the number of particles going out.
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Example 1: Energy Barrier Step Function (see Figure 7.18a on page 233)
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Example 2: Energy Barrier Wall (see Figure 7.18b on page 233)
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