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Fig. 6.1. Bound states in
an infinitely deep square well.
The long-dash line indicates
the potential energy V (x). It
vanishes for −d/2 < x <
d/2 and is infinite elsewhere.
Points x = ±d/2 are indicated
as vertical walls. On the left
side an energy scale is drawn,
and to the right of it the en-
ergies En of the lower-lying
bound states are indicated
by horizontal lines. These
lines are repeated as short-
dash lines on the left. They
serve as zero lines for the
wave functions ϕ(x) and the
probability densities |ϕ(x)|2 of
the bound states.
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Fig. 6.2. Top: Time development of a wave packet moving in an infinitely deep square well. At
t = 0, in the background, the smooth packet is well concentrated. Its initial momentum makes
it bounce back and forth between the two walls. The characteristic interference pattern of the
reflection process, as well as the dispersion of the packet with time, is apparent. The small
circle indicates the position of the corresponding classical particle. The quantum-mechanical
position expectation value is shown by a small triangle. Bottom: Time development of the
spatial probability density computed from the classical phase-space distribution corresponding
to the quantum-mechanical wave packet.
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Fig. 6.3. Time development of the same wave packet as in Figure 6.2
but observed of a full revival period T1. The time interval shown in
Figure 6.2 is T1/60.
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Fig. 6.10. Bound-state wave
functions and energy spec-
tra for square-well potentials
of different finite depths but
identical widths. The num-
ber of bound states increases
with the depth of the poten-
tial.
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Fig. 6.11. Bound-state wave functions for square-well potentials of identical depth but different
widths. The number of bound states increases with the width of the well.

From The Picture Book of Quantum Mechanics, S. Brandt and H.D. Dahmen, 3rd ed., c© 2001 by Springer-Verlag New York.



12

Fig. 6.12. Bound-state wave
functions and energy spec-
tra for systems of two square
wells. In one system the wells
are very close together, in the
other some distance apart.
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Fig. 6.13. Bound-state wave functions and
energy spectra for a potential well and for
potentials consisting of two, three, four,
and five neighboring wells. The states have
very similar energies.
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