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Scanning tunneling microscope image of the surface of crystalline gold. The divisions
on the scale are 5 A. Successive scans are approximately 1.5 A apart. The figure is from G.
Binning, H. Rohrer, Ch. Gerber, and E. Stoll, Surface Science 144:321, 1984.
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(a) The wave function
of an electron in the surface of the
material to be studied. The wave
function extends beyond the sur-
face into the empty region.
(b) The sharp tip of a conducting

robe is brought close to the sur-

. The wave function of a sur-
face electron penetrates into the
tip, so that the electron can “tun-

nel” from surface to tip. U
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The potential energy versus position for an electron in a metal. The potential energy
is — Uwhen the electron is in the metal (x < 0) andis propor.tiona.l to xr outside the mgtal (x>0).
An electron with energy E can escape the metal by tunneling from x = 0 to the point x,.
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, Drawing of an actual STM head and base showing tbe essential components. Also
epicted are the three screws used for controlling the mechanical apprgach of the tﬁp to Lhe
;ample. Three keys to a successful STM design are (1) A smooth nfecha.mca.l aPP:i‘:;C . mef(x:' a-
1ism, (2) rigidity, and (3) convenience in changing the sample and tip. (Based on a drawing rom
> K. Hansma, V.B. Elings, O. Marti, and C.E. Bracker, Science 242:209-16, 1988. Copyright

1988 by the AAAS.)
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