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Calculated values together with experimental data
for sodium and potassium for the last-named two
cases are shown in Figs. 3-6.

The agreement of the calculated and experimental
pressure variation of the longitudinal wave speeds
is good. For the shear wave speeds the agreement
is not good at all. This is because the band structure
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contribution (see Appendix) to the strain energy
has been omitted?>.

The formulation presented here suggests that the
experimental data on the wave speeds and their
variation with pressure can be compared directly
with theoretical models for materials. This method
would avoid the errors introduced into the experi-
mental data when the wave speed data are reduced
to values for the elastic coefficients.
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APPENDIX
THE BAND STRUCTURE ENERGY

The band structure energy is a second-order per-
turbation addition to the crystal energy, arising
from a pseudopotential correction to the free
electron crystal potential which can be shown to
have the general form?
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where
S(Ky) =1

=Y F(Kn)  (AD)

QK : 1

F(K,)= - Wl — (A2)
The structure factor S(K,,) is unity for monovalent
crystals. F(K,,) is the energy wave number charac-
teristic with e the electronic charge, k the wave vec-
tor, W the local electron-ion pseudopotential, ¢ the
Hartree screening function, Q the atomic sphere
volume and K, the reciprocal lattice vector.

The simplest local electron-ion pseudopotential
suitable for the alkali metals is the Ashcroft form*,
wherein
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Then in atomic units
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where Qp, is the volume of a unit cell of the direct
lattice. The significant contribution of the band
structure energy to higher derivatives of the crystal
energy comes from the derivatives of the logarithmic
term in the screening function &, which has a singu-
larity at K, =2kg.
The band structure contribution to the strain
energy can be shown to be®
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