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Figure 7-6 Graphs of the radial wave functions Rue(r) for n = 1,2, and 3 and ¢ =0,1, 2.
(From Principles of Modern Physics by R. B. Leighten. Copyright 1959 by McGraw-Hill Book Company.
Used with permission of McGraw-Hill Book Company.)

The radial solutions obtained above should be recognized as the energy
eigenfunctions for the hydrogenic atom. This result could have been anticipated
from Equations 7.9 and 7.10, where the energy is seen to appear only in the
radial equation. The energy eigenvalues corresponding to the radial solutions
are readily obtained from Equation 7.74. Thus:
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The allowed energies are precisely the same as those obtained for circular
Bohr orbits and for Sommerfeld’s non-relativistic elliptical orbits. Such good
agreement between classical and quantum mechanical calculations is fortuitous
in the case of the Coulomb potential, and should not be expected in general.




