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I, 4] Wave Mechanics 31

field (for example, circular motion or oscillatory motion
about an equilibrium point), the wave returns to its former
path after a certain number of wave lengths.

Fig. 15 shows this behavior diagrammatically for a
circular motion. The waves which have gone around 0, 1,
2, - - - times overlap and will, in general, destroy one another
by interference (dotted waves in Fig. 15). Only in the

Fig. 15. De Broglie Waves for the Circular Orbits of an Electron about the
Nucleus of an Atom (Qualitative). Solid line represents a stationary state
(standing wave); dotted line, a quantum-theoretically impossible state (waves
destroyed by interference).

special case where the frequency of the wave and, therefore,
the energy of the corpuscle are such that an integral number
of waves just circumscribe the circle (solid-line wave) do the
waves which have gone around 0, 1, 2, - - - times reinforce
one another so that a standing wave results. This standing
wave has fixed nodes, and is analogous to the standing
waves in a vibrating string which are possible only for cer-
tain definite frequencies, the fundamental frequency and its
overtones (cf. Fig. 16). It follows, therefore, that a station-

ary mode of wbration, together with a corresponding state of
molion. (orhit) of the cormuscle. 18 mossthle onlu for certain
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If you think this is starting to sound like mystical
numerology, | don’t blame you. We will not be using the
Clebsch-Gordon tables much in the rest of this book, but |
wanted you to know where they fit into the scheme of
things, in case you encounter them lateron. In a
mathematical sense this is all applied group theory---what
we are talking about is the decomposition of the direct
product of two irreducible representations of the rotation
group into a direct sum of irreducible representations (you
can quote that, to impress your friends).
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