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Of Atoms, Mountains, and Stars:
A Study in Qualitative Physics

One of the important achievements
of physics in the present century is a
fundamental understanding of the be-
havior and the properties of matter in

21 ~ .

Victor F. Weisskopf

and demonstrating thereby the power
and the fundamental simplicity of these
insights. It will show how deeply the
quantum is involved in our everyday
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nature of the confinement. For exam-
ple, an electron, confined by the
Coulomb field of the nucleus, exhibits
a series of wave patterns, which are
shown in Fig. 1. Similar beautiful pat-
terns develop in any confining field
which is spherically symmetric. The
simpler patterns have lower frequencies
and, on the basis of the second de
Broglie relation, lower energies. A new
aspect came into physics when these
patterns were found to be part of
nature’s structure. It is the appearance
of characteristic shapes or forms in our
interpretation of the fundamental struc-
ture of nature. Physics acquired a
“morphic” character. Specific shapes
had no justification in the classical
physics of particles; quantum mechan-
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