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Radial wave functions (R,;)
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"HE WAVE EQUATION IN THREE DIMENSIONS

e 7-7 Photographic representation of the electron probability density distribution
weral energy eigenstates. These may be regarded as sectional views of the distributions
ontaining the polar axis, which is vertical and in the plane of the paper. The scale varles
i to figure. (From Principles of Modern Physics by R. B. Leighton. Cepyright 1959 by
Il Book Company. Used with permission of McGraw-Hill Book Company.)

¢ the energy levels are independent of the quantum numbers ¢ and m,
xpress the degeneracy of each level by the sum
a—1
S22 4+1)=14+34+5+"4+2n—-1=n"
=0
t 1)-fold degeneracy of the m-values is characteristic of all spherically
ic potentials, while the n-fold degeneracy of the /~values occurs only
ential such as the Coulomb potential, which satisfies a specific invari-
wdition.® Historical usage has coined the unfortunate phrase “acci-
egeneracy” to describe the latter. The reader can anticipate some of
lts of later sections by speculating that any alteration of the physical
thich destroys the spherical symmetry or the pure Coulombic potential
to the removal of some or all of the degeneracies.

HYDROGENIC ATOMS 719

Figure 7T Continued.

The total hydrogenic wave functions can now be written as

Vetm(rs 0, ¢, ) = puem(r, 0, ¢) - 5N = Ry (r) Y7 (n, $)e ™0,

where n can be any integer, ¢ can take on the values 0,1,2,..., (n — 1},
and m can have any of the values ¢, £ —1,...,0, —1,..., —£ Although
the radial and angular functions have been given above, a few of the normalized
spatial, hydrogenic wave functions are tabulated below to facilitate their use
in the problems:
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i Region outside of sunspot
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