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82 5. ONE-DIMENSIONAL QUANTUM MECHANICS: SCATTERING BY A POTENTIAL

Figure 5.5 Tunnel effect. (a)
Time development of the
probability density for a wave
packet incident from the left onto
a potential barrier of height V;.
The small circles indicate the

positions of a classical particle
incident onto the same potential
barrier. (b) Same as for part a,
but for a barrier of half the width.
(c) Same as for part b, but for a
barrier of double the height.
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53 EXCITATION AND DECAY OF METASTABLE STATES 83 @

The scattering of a wave packet on two repulsive barriers that 53

are far apart compared to the spatial width of the wave packet Excitation and Decay
is a very interesting phenomenon. The width of tlu? two of Metastable States
barriers is chosen so that the tunnel effect allows a sizable

fraction of the probability to pass through the two barriers.

Figure 5.6 shows the time development of the packet entering

from the left. We observe that although the major part of the

probability is reflected at the first barrier, another part enters

the region between the barriers and retains its bell shape at

least while distant from the barriers. At a later moment in

time the injected packet hits the barrier on the right, and

again there is partial reflection and transmission. Later on in

the process the particle is with a certain probability confined

between the two walls, continuously bouncing back and forth

and each time losing part of the probability to the outside Figure 5.6 Time development
region. Except for the continuous broadening of the particle of the probability density for a
wave packet, this situation is very similar to the analogous  wave packet incident from the
process in optics, namely a light wave packet falling onto a left onto a double potential

. . . barrier. The small circles indicate
glass plate, which was shown in Figure 2.12. the positions of a classical particle

incident onto the same barrier.
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