


Turning then to Bravais’ own paper, we discovered the following:

1 the construction given by Miller (and Sternberg) is in fact Bravais’;

2 after the 14 classes are constructed, Bravais states his criterion: two simple lattices in the same
crystal system belong to the same lattice type if and only if there is a continuous deformation that
brings the first lattice onto the second one without ever loosing symmetry elements.

The criterion stated is particularly interesting for a student of mechanics, with possible implications in
the analysis of phase transitions; and reveals the interaction of Bravais with Cauchy, who was working
on molecular models of elasticity, and actually presented Bravais’ paper to the Academy.

The criterion stated by Bravais is not apparently used by himself in his construction of the 14 classes.
Also, the condition of not loosing symmetry elements along the deformation path has to be interpreted
as never having along it a point group in a system strictly ‘contained’ in the one of the initial and
final configurations. A detailed discussion is given in Pitteri and Zanzotto (1996). There one also
finds an explicit and exhaustive analysis of the classification based on Bravais’ criterion, which actually
produces 11, and not 14 classes. Indeed, three pairs of types, one in the monoclinic and two in the
orthorhombic system, are distinct in Bravais’ construction (and are indeed distinct according to the
arithmetic criterion), but can be connected by a continuous deformation along which the point group
always belongs to the monoclinic [orthorhombic] system, except one configuration where it ‘increases’ to
orthorhombic [tetragonal].

Our conclusion is that the criterion spelled out by Bravais is very interesting, but does not seem to lead
to the 14 classes that he regards as distinct. This result is obtained by means of the arithmetic criterion,
which we regard as fundamental in the description of symmetry of crystalline solids. And, in this respect,
Bravais was after all right.
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