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2D finite potential well =» QUANTUM CORAL

To make this image, 48 iron atoms (shown as yellow peaks) were placed in a circle on a copper
surface. The "elevation" at each point inside the circle indicates the electron density within the
circle. The standing-wave pattern is very similar to the probability distribution function for a

particle in a one-dimensional finite potential well: el'¥(x,y)12
•

(This image was made with a scanning tunneling microscope, discussed in the next paragraph).

C« 9v rL UL. CotV1~Ct
I ;;1110

Ca»:.•v/c-t
2J(j IJd~.

IBM- M.F. Crommie, C.P. Lutz, D.M. Eigler, Science 262, 218-220 (1993).
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We see from this collection of different shaped corrals (including one with a double wall)
some evidence that the artists went through a period of infatuation with their creations.
Despite having achieved structures of considerably greater complexity, it can be argued that they
never surpassed the beauty of the original 48 atom circular shaped corral.
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Reminiscent ojformal Japanese rock
gardens, here we see ripples surrounding
features on the copper (111) surface.
The artists' fortunes took a major turn
upward when they determined that the
ripples were due to "surface state electrons."
These electrons are free to roam about the
surface but not to penetrate into the solid.
When one of these electrons encounters an
obstacle like a step edge, it is partially
reflected.
The ripples extending away from the step
edges and the various defects in the crystal
surface are just the standing waves that are
created whenever a wave scatters off of
something. The standing waves are about 15
Angstroms (roughly 10 atomic diameters)
from crest to crest. The amplitude is largest
adjacent to the step edge where it is about
0.04 Angstroms from crest to trough.


