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The Structure

of the Atom

'When r = 2a,/Z for the 2s orbital, the radial wave

function, R, becomes zero. Therefore, the value of
r at the node is 2(52.9)1.0 or 105.8 pm.

Shape, {; energy, n; orientation, m; size, n.

There will be n orbitals or 16. These are the 4s
(gerade), the 4p (ungerade), the 4d (gerade), and
the 4f (ungerade).

There are n — { — 1 radial nodes. Therefore the 3s
orbital has two nodes, the 4p orbital has two, the
34 orbital has none, and the Sf orbital has one.
There are { angular nodes for each orbital. The 3s
has zero. the 4p has one, the 3d has two, and the 5f
has three.

The results of the work on Fig. 2.8 are shown in
Sketch 2.1 and in Table 2.1 on p 3 (in mm at 122%
reproduction, right). From these data, it is possible
1o construct a radial density function (Sketch 2.2).
The solid lines are from the data and the dashed
lines are filled in based on the angular probability
function (density at 45° should be one-half that at
0°).
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Sketch 2.1 A portion of modified Fig.
2.8 (at 122%) with lines drawn at 0° and
45° as directed in Problem 2.5. The
dashed line represents a spherical
node, and the numbers are the relative
electron densities at the contours.



















