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ML-08.01 INTERNAL SURFACES AS
ORDER PRINCIPLES IN SOLIDS R. Nesper*,

Laboratory of Inorganic Chemistry, ETH Ziirich, Switzerland

The existence of objects or particles which can be discrimina-
ted is a necessary condition for a structured world. Every assem-
bly of particles thus must contain separators which are found in
the intermediate space between them. The organisation of any
such assembly, though a result of interaction types and energy
optimization, is reflected in it's most unique form by the symme-
try. P
As it is a general condition for structures that the particles are
more stable than the whole arrangement the separators are found
at the trajectories of weakest interactions. These are synonymous
with surfaces in three dimensions. Surfaces, inner and outer ones,
are essential parts of any structure and they do reflect the sym-
metry of the overall arrangement least disturbed by the actual
nature of the particles.

Attention is focussed on the generation and classification
of three periodic surfaces (PS) which may be minimal surfaces
(PMS) or nodal surfaces (PNS). While PMS are very difficult to
derive, PNS can simply be calculated by very short Fourier series
whose symmetry properties are given by the choice of appropriate
geometrical structure factors. The topology of PMS and PNS is
in general very similar, and hence PNS are sufficient to discuss
the general organisation or symmetry - topology - relations of
structures, especially crystal structures.

Besides purely geometrical considerations on structural orga-
nisation, the relationships between structures, and the develop-
ment of complexity, some attention is focussed on the implica-
tions of PMS/PNS on physical properties of crystalline chemical
compounds. |t is a fact that different chemical interactions in
compounds are segregated into different spatial regions with the
result of cluster, molecular and supramolecular arrangements. In
this way covalent ionic and van der Waals forces are separated
oa different inner surfaces which, depending on actual particle
numbers and volumes, are bubbles, planar or PNS-like curved in
space.
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ML-09.01 COMPUTER SIMULATION OF INORGANIC
STRUCTURES WITH FIRST-PRINCIPLE INTERATOMIC
POTENTIALS, Shinji Tsuneyuki, Institute for Solid State
Physics, University of Tokyo, Japan.

Realistic simulation of crystal structures of materials has long
been a goal of scientists involved in condensed matter physics.
Recent dramatic advances in available computer power have en-
abled us to construct ab initio models and to perform large-scale
simulations including molecular dynamics and lattice dynamics.
These can be used not only to understand experimental obser-
vations of minerals in terms of their microscopic structures but
also to predict properties of materials with lesser experimental
support.

We have developed an interatomic potential of silica with use
of a first-principles total-energy calculation of a small cluster
(Tsuneyuki, 5., Tsukada, M., Aoki, . & Matsui, Y. (1988),
Phys. Revn. Lett. 61, 869-872). Although the potential has a
pairwise functional form suitable for any kind of computer sim-
ulation, it can reproduce structures and elastic properties of the
polymorphs of silica with considerable accuracy, showing that
the framework structures of silica are primarily subject to the
tocal packing of large oxygen atoms. The potential has also
been applied to simulations of dynamical properties of silica,
such as phonous, structural phase transitions, pressure-induced
amorphization. and so forth. In this talk, the principle, applica-
tionus, extension to silicates and limitation of the method will be

reviewed.,

ML-10.01 FULLERENES By W I F David. ISIS Sci-
ence Division, Rutherford Appleton Laboratory, Chilton. Did-

cot, OXON., OX11 0QX. U. K.

Carbon is a fascinatingly versatile element. It {orms the basis of
organic chemistry; its traditional allotropes, diamond and
graphite, show distinctly different behaviour in almost all of
their physical properties. Nevertheless, the discovery of carbon-
cage structures, the fullerenes and their derivatives, the ful-
lerides, has introduced numerous new possibilities. This talk
will begin with an overview of fullerene crystallography, from
Ceo to the massive fullerene tubes. Attention will be focussed on
crystal structures of the smaller fullerenes and fullerides, Cgy.
Csu and the superconductors AyCey (A=Na, K, Rb). The likely
origin of superconductivity in A,Cs, will be discussed in conjunc-
tion with other cluster compounds. Particular attention will be
given to the structure, dynamics and phase transition behaviour
of solid Cg+ the most symmetrical of all fullerenes.
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