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Imaging of Mica and Graphite Surfaces
With the Laser-AFM*
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In 1986, Binnig et al. developed the first atomic force microscope (AFM)Y, The
AFM, unlike the scanning tunnelling microscope (STM), has no demands for electrical
conductivity, so it has been used in science and technology more widely. In 1988, the
AFM was improved, and the AFM employing laser beam deflection for force detection
(laser-AFM) was developed®™ . In 1990, laser-AFM got the atomictesolution®. Up
till now, the AFM has developed into a very important technique for studying the surface.

On the basis of our previous STM and AFMP9, we have developed the first
atomicesolution laser-AFM of Chinal.

Mica, a natural Jayer crystal, has good insulating ability, heat conductivity and
chemical stability. It can be cleaved to get a clean cleavage surface conveniently; besides,
the atoms on cleavage surface are arranged in a characteristic hexagonal array, so it is used for
examining the performance of the AFM regularly. There are fewer defects on the
cleavage surface of mica, and a largescale planc is easy to get, so it is the most common
substrate in studying absorption materials. Because of its insulating property, mica must

be plated with metal film before being examined by STM, so it could not be imaged
directly.

Figure 1 is an AFM grayscale image of mica with the characteristic hexagonal array of
rings®. In Fig. 1, the distance between the centers of two adjauent hexagonal arrays is
0.51 nm, which tallies with the results of crystal diffraction.

Graphite is a layer crystal made from carbon atorms. Fig. 2 s an AFM
three-dimensional image of highly oriented pyrolytic graphite (HOPG). In this image, the
atorns at Asite and Bsite can be resolved, and the distance between adjacent Asites is
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Fig. 1. AFM gayscale image of mica Fig, 2 AFM threedimensional image of graphite
(3 nm X 3 nm). (1 nm X | nm).

0.25nm. It is identical with the results of crystal diffraction and STM.

In addition, we have obtained the images of disks, tobacco mosaic virus (TMV)
deposited on the surface of mica, recombinant polypeptide and the two-<limensional
polycrystalline structures of polystyrene (PSt) latex particles with our laser-AFM.
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