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In a recent paper with the above title Holser (1958)
deals with twin structures belonging to the class which
may be characterized as consisting of two crystals with
a two-dimensionally periodic layer—the boundary layer
—in common. He makes an attempt to derive the possible
twinning operations compatible with this characteriza-
tion. As he shows, such twinning may occur if the
boundary layer has an element in its plane symmetry
group which is not an element of the space group of the
crystal. In this case the structure of the crystal possesses
true partial symmetry operations* and should thus be
classified as an OD-structure (Dornberger-Schiff, 1956).

The two examples shown schematically in Figs. 1 and 2
prove, however, that the existence of true partial sym-
metry elements of the plane symmetry group of the
boundary layer is not the only source of twinning, as
has been formulated by the author (p. 252).

In example 1 (Fig. 1) the only symmetry operation
of the boundary layer (a rotation diad) is an operation
of the crystal; in example 2 (Fig. 2) the boundary layer
has no symmetry (except the translations). Thus in both
cases the boundary layer does not possess any symmetry
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Fig. 1. Schematic drawing of a twinned structure. Symmetry
of the boundary layer P12(1). Symmetry of the OD-family
characterized by the symbol

Pl 2(1)
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* A ‘true partial symmetry operation’ is & symmetry
operation transforming a particular layer of the structure
either into itself or into another layer without transforming
the crystal into itself.
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Fig. 2. Schematic drawing of a twinned structure. Symmetry
of the boundary layer P11(1). Symmetry of the OD-family
characterized by the symbol

P11(1)
{11 (az)}
{11 (az)}

element which the crystal does not possess as well. In
both cases there is, however, at least one true partial
symmetry operation (partial glide planes in both cases)
within the crystal which transforms the boundary layer
into an adjacent layer; and these partial symmetry
operations serve as twinning operations.

A general investigation of possible twinning operations
is in progress at our Institute, as part of a research pro-
gramme on OD-structures. Any twin structure, char-
acterized as above, is a member of a family of OD-
structures consisting of two-dimensionally periodic layers
—either all of the same kind or of not more than three
different kinds—one of which is the boundary layer. The
twinning operation is in every case 4 true partial sym.
metry operation of the crystal, which transforms the
boundary layer either into itself or into one of the adjacent
layers of the same kind. The deduction of a complete
list of the possible twin laws may thus be achieved on
the basis of a theory of OD-structures (Dornberger-
Schiff and Grell-Niemann).
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