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perfect lattice at the absolute zero, it va,nishes everywhere exe-ept at 
the reciprocal lattice points where it has the value unity . 

This factorization into a 8truct~tre factor anda form factor, cha,racter
istic of diffraction theory, is vital here. 

\Ve turn now to the calculation of the effect of volume on the Fermi 
surface. One way to obtain such information is to make a calculation 
using the full pseudo-potential theory, essentially a full orthogonalized 
plane wave (OPW) calculation, at two different volumes. Howe,er, 
there are simpler, through of course less exact, methods; one is to use 
Harrison's "point ion" approximation. In this, w(q) is derived by 
representing the effective potential as made up of three contributions: 

(1) The coulomb potential due to the valence charge on the ion. 
(2) A repulsive term (originally referred to as the pseudo-potential) 

arising from the core electrons. As ah'eady discussed, the con
ductioll electrons are to some extent excluded from the core 
because of the Pauli principle and because these inner shells are 
already occupied. 

(3) The potential due to screening by the conduction electrons. Be
cause the conduction electrons in the metal are mobile the~ 
move to regions of low potential and thus partly screen the bare 
potential that the electrons would otherwise see; thus a self
consistent procedure is required. Such a procedure was intro
duced by Bardeen (1937) in his work on electron-phonon inter
action in metals. For a free, degenerate electron gas of Fermi 
radius, lc F , the screening can be represented by an effective 
dielectric constant of which the Fourier component of wave
number q is: 

(30) 

where 'YJ = q/2kF • Here m and e are the mass and charge of the 
electron. Under these conditions, the ratio of Wb (q), the bare 
potential, to Ws (q), the self-consistent screened potential, is just 
e(q). It is in part the simplicity of this self-consistent screening 
that makes it possible to represent the total crystal potential 
as the lillea,r superposition of the individual ion potentials. 

In the point ion model, the repulsive potential in (2) abuve is repre
sented by a 15 function (the ion core is considered as a point). If the 
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