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STATES OF HYDROGEN with # = 8 and m = 0 vary in angular mo-
mentum from / = 0 to / = 7. Although charge density may seem com-
plex, the nodal lines (where the charge density is zero) are always ei-
ther circles centered on the nucleus or straight lines passing through
the nucleus. In three dimensions the nodal surfaces are spheres or

132

Al
oMY

cones. The charge-density graphs were made with the aid of a com-
puter by William P. Spencer of the Massachusetts Institute of Tech-
nology. To make the graphs easier to interpret the charge density was
multiplied by r2, where r is the distance to the nucleus. The inner-
most node of the charge density is too close to the nucleus to be seen.
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Viewing 3-dimensional hydrogen atom wave functions

Much insight about the behavior and scaling of atomic wave functions can be gained simply by
looking at them. One approach is to use a mathematical programming environment like
Mathematica, and to use its built-in graphics capability.

However, there are some very nice applets available on the web, such as the one illustrated in the
snapshot below. It can display 3-d views or slices parallel to any of the coordinate axis planes.
It even depicts the time evolution of the wave function as the phase evolves.

The Java applet can be downloaded at http://www.falstad.com/qmatom/. It may also be available
in archived .zip form on the Physics 6110 web page, under “Resources.”

~IHydrogenic Atom Viewer v1.5 E]@

File View Options Samples

Complex Orbitals (phys.) v
n=>5 [ a

1=3 (0™

m=0»

Mo Slicing v

[v Stopped

Simulation Speed

Brightness

Image Resolution

Scale

hitp:/ifwww falstad.com

Java Applet Window






