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THE transference of a particular state from one part of a medium to another, 
without any bodily movement of the medium itself, is well known as wave 
rnotion in a material substance. For a discrete structure, such as a crystal, 
the disturbance arising from a wave progressing through the medium is 
defined only at the set of lattice points which are the mean positions of the 
atoms of the crystal. Wave propagation in crystal lattices should further 
be consistent with the constraints imposed by the dynamical equations of 
motion of the system and this in general makes the waves dispersive. By 
assuming waves through atoms of the same type in the crystal architecture, 
it was shown in a preceding paper that there are (24 p - 3) frequencies for 
the system which have the remarkable property of making the group velocity 
of the waves associated with them, equal to zero. These frequencies, in 
their turn, correspond to eight wave vectors in the reciprocal lattice. 

To assign the direction of propagation of these eight types of wave fronts, 
we first note that an equation of the form q = r cos (wt  - a.s) denotes a 
wave front progressing in the direction of the vector a and that at any instant, 
the displacement is a constant for all points on the plane a.s = constant. 
The vector (0, 0, T) now indicates the direction b, of the reciprocal lattice 
and thus at any instant the displacements arising out of a plane wave of this 
wave-vector should be the same for all the atoms in a plane defined by the 
dl, d, axes of the crystal. This vector, in effect, denotes modes in which 
alternate such layers of the crystal vibrate with opposite phases at any instant 
and with the same amplitudes. As the displacements of a wave in a crystal 
are defined only at its lattice points, the concept of a wave motion here ceases 
to have meaning except in a formal sense and the 3p modes associated with 
this vector are strictly stationary modes of vibrations; and a similar argu- 
ment applies to each of the (24 p - 3) modes mentioned above. Again, 
three of the frequency branches wk (k = 1 ,  2, 3) of the secular equation 
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