better understanding of the kinetics of
the interface. For example, thin, poly-
crystalline metallic films are applied to
numerous devices to prevent corrosion
and to provide conducting paths. A
smooth film of uniform thickness is de-
sirable for most purposes. But, since the
kinetics of deposition are usually an-
isotropic, different crystallites in the film
will thicken at different rates and pro-
duce a coarse and irregular structure.
From the discussion above, we see that
the conditions can be modified in several
ways to reduce the kinetic anisotropy. (i)
The temperature can be increased to ex-
ceed the roughening point of all faces. (ii)
The driving force can be increased (Fig.
2a). (iii) Impurities can be added to the
system to facilitate nucleation on close-
packed faces. In practice, impurities are
often used for this purpose, but a better
understanding of the exact role of the im-
purity may facilitate the search for the
most effective agent.

The Ising model is well suited to a
study of interface kinetics. It is probably
the simplest model that can exhibit the
basic phenomena of surface roughening,
impurity segregation, and lattice defects.
It is equivalent to the Kossel model dis-
cussed by Volmer (/0) and Stranski (/1)
many years ago. However, only recently
has the computer technology been devel-
oped that has enabled us to evaluate its
properties in some detail. Improvements
in the model are needed, in order to treat
other important aspects of crystal
growth. Models that allow continuous
atomic coordinates can exhibit the for-
mation of lattice defects during the crys-
tal growth process. Also, an accurate

treatment of the crystal-melt interrace ki-
netics requires a more detailed model.
Thus, although considerable progress
has been achieved, a number of inter-
esting problems remain to be solved.
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On 23 May Science will publish an issue containing 20 articles devoted to Advanced Technology Materials. The issue
will provide a sample of some of the more significant work being conducted in the major industrial research laboratories.
The manuscripts have been prepared by leading industrial scientists who have delivered texts that are not only authorita-
tive but also readable and interesting. Upper-division undergraduates, graduate students, and mature scientists will find
the issue a valuable sample of applications of fundamental knowledge.

The topics covered include: New Polymers; Conductive Polymers; Multipolymer Systems; Fiber Reinforced Com-
posite Materials; Heterogeneous Catalysts; Glassy Metals; High Strength Low Alloy Steels; Superconductors for High
Current, High Fields; New Magnetic Alloys; High Temperature Ceramics; Gas Turbine Materials and Processes; Dia-
mond Technology; New 3-5 Compounds and Alloys; Molecular Beam Epitaxy; New Methods of Processing Semiconduc-
tor Wafers; Materials in Relation to Display Technology; Photovoltaic Materials; Magnetic Bubble Materials; Josephson
Device Materials; and Biomedical Materials.
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