PREFACE

In the last few years, the number of compounds known to show
incommensurate (misfit) structures has been increasing very rapidly. The first examples of
such compounds were found among minerals. These misfit materials exhibit low dimensional
structures that can be described in the following ways:

-- for two-dimensional (2D) types: Layer structures composed of two layer types A and
B which regularly alternate along a stacking direction. The in-plane pericdicities of both
layers are mutually incommensurate along 1 or 2 directions in the plane. This is the case, for
instance, of the brucite-like hydroxide / metal sulfide compounds such as Valleriites,
Tochilinites....

-- for one-dimensional (1D) types: Separate columns of two different structure
elements; e.g., the so-called "chimney ladder” alloy phases or the synthetic series of
compounds A _ Cr2X4_p (A=Ba,Sr,Eu,Pb; X=S Se; p=0.29) described by BROUWER and
JELLINEK. For the synthetic series, a framework of linked CrXg octahedra contains two
different types of channels centered around a sixfold and a threefold axes. The periodicities
along the framework and the two channel directions are different and mutually
incommensurate.

More recently, many new synthetic compounds have been reported with
incommensurate features. One can mention for instances the sulfide derivatives (MS),TS»,
where M= Sn,Pb,BiRare Earth Metal and T= Ti,V,Cr,Nb,Ta with 1.08<n<1.23; their
structures are similar to those found for the first studied member of this family, (LaS) 1-2€1So,
frequently reported as " LaCrS3" (KATO et al). One has also to introduce the new high T,
superconductor oxides (e.g., the bismuth derivatives) with structures also found to be
incommensurate. These two new series of compounds show a typical 2D. structure type.

A structural model which considers an intergrowth phenomena between
entities (chains or slabs) of different nature could lead to the notion of a composite crystal.
The incommensurate structures of these phases are solved, truly or approximately, through
three different analyses using:

-- a superspace-group symmetry: Only this method is to be used to get a correct solution
when the ratio of periodicities along the misfit direction is irrational.

-- a supercell description which is correct when the ratio is truly rational; if not, one gets
an approximate solution.
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This book is intended to be of interest for chemists, physicists, students and
well trained researchers specifically concerned by incommensurate structures occurring in
low-dimensional materials (mostly 2D sandwiched misfit layer structures).

I would like to express my sincere gratitude to the authors for their kind
collaboration. A special thank is due to my friend G.A. WIEGERS.

The help of my colleagues and researchers in Nantes along with that of the
head of the Institut Des Materiaux, Pr. ROUXEL, is gratefully acknowledged.

I would like also to thank Dr. WOHLBIER, the managing editor from
TRANS TECH PUBLICATIONS LTD. for his kind advice.

A. MEERSCHAUT






