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THE earliest attempt to formulate the theory of elasticity on the basis of the 
discrete atomic structure of matter was due to Cauchy who, assuming central 
interactions between pairs of atoms of a homogeneous body, deduced his 
well-known relations among the elastic constants. Recent developments, 
however, have shown that a central force-scheme is inadequate to describe 
correctly the interatomic interactions in solids and that the Cauchy 
relations1 are violated by many crystals. The later theory of Green has 
the merit of resulting directly in all the 21 independent elastic constants 
which have since then been found to be innately essential for an adequate 
description of the elastic behaviour of crystals in general. 

There are two principal methods for determining the values of the elastic 
constants experimentally for crystals. The first is the static procedure in 
which the solid is subjected to external stress and the resulting deformation 
is measured. When the deformation is homogeneous, the elastic constants 
can be calculated from the stress-strain relations implied in Hooke's law. 
In the second one, which is the dynamic method, the velocities of propaga- 
tion of specific types of waves are observed and the elastic constants are 
evaluated therefrom. It  is essential in the latter procedure to restrict atten- 
tion to waves of large wavelengths and low frequencies. For, waves inside 
crystals are dispersive and are of a much more general character than the 
ordinary elastic waves. The validity2 of the elasticity theory will thus break 
down for stationary vibrations of high frequencies and it can be sustained 
only over those regions of the frequency spectrum wherein the frequencies 
of the waves vary inversely as their wavelengths. Conversely, as the long 
waves of the three acoustic .branches satisfy this criterion, the elastic 
behaviour of crystals could be expected to be determined by these low fre- 
quency vibrations involving mass movements of their lattice cells. This 
enables one to write quantitative identities between the elastic constants 
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