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I. INTRODUCTION 
THE subject of the elasticity of crystals has from its very early stages of 
development been approached from two distinct view-points which have 
resulted respectively in the phenomenological and the atomistic theories. 
The phenomenological theory was initiated by Green and Kelvin, and is 
founded on the continuum hypothesis of matter in solids. It is further built 
on the basis that the total energy of the solid is obtainable as the sum of 
the energies of the individual volume elements into which it can be sub- 
divided. Each such volume element is supposed to possess a uniform density 
and the forces acting on it are assumed to be conservative, being derivable 
from a potential function. These remarks concerning the hypotheses under- 
lying the phenomenological theory have been made here, in order to empha- 
size the limitations of the theory and to bring out the range of applicability 
of its results to any actual crystal composed of discrete atoms. It is obvious 
that these conditions can be incorporated for a crystal with a lattice structure 
only if the volume elements under consideration are large in comparison 
to the interatomic distances in the solid. The range of applicability of the 
phenomenological theory is therefore limited for crystals and its results can 
be expected to be sustainable only in relation to phenomena involving large 
volume elements, such as the propagation of non-dispersive waves of large 
wavelengths and low frequencies in the medium. 

A fundamental problem of solid state physics is to interpret the macro- 
scopic behaviour of crystals in terms of the constants characterising the 
lattice structure and the mutual interactions between pairs of atoms of the 
crystal. The importance of such an atomistic theory is mainly three-fold. 
Firstly, it enables us to examine the question whether the two theories would 
lead to identical results even in the range wherein the phenomenological 
theory is expected to be applicable. Secondly, it elucidates the nature of 
the vibrations in a crystal in regions that fall definitely outside the scope of 
the ordinary theory of elasticity, as in the case of dispersive waves in the 
medium. Finally, it holds out the hope of computing theoretically tlie 
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