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Figure 3.8 Measured vibrational spectrum hw(g) for various directions in

the zone of f.c.c. Ne at 4.7 K (after J. A. Leake et al., Phys. Rev. 181, 125 (1969)).

The lines of ¢ depicted are shown in a Brillouin zone, with conventional lettering.
q is given in units of 2x/a
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Figure 3.11 (a) Measured vibrational spectrum of b.c.c. Na at 90 K. Modes

Pl '
which are longitudinal and transverse are marked L and T. (b) The lines where £
g is measured are shown on the Brillouin zone. (After A. D. B. Woods et af,
Phys. Rev. 128, 1112 (1962).)
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Fig. 4.4. (a) Phonon dispersion curves of Si. The circles and triangles are measured points
and the full lines are the result of a model calculation by Dolling and Cowley (4.3]. In place
of the wave vector g, one often uses the reduced wave vector { = ¢(2r/a) as the coordinate
for such plots. The relative lengths of the abscissae correspond to the actual separation of
the points in the Brillouin zone. The branches of the dispersion curves carry the notation
TA (transverse acoustic), LA (longitudinal acoustic), TO (transverse optical) and LO
(longitudinal optical). Along the [100] and [111] directions the transverse branches are
degenerate. Concerning the degeneracy of LO and TO at [, see also Sect. 11.4. (b) A sketch
of two neighboring Brillouin zones showing that by moving along [170) from I"to K one
can arrive at X by continuing along the adjoining Brillouin zone boundary. Thus the point
X can be described either by the wave vector g = 2n/a [001] or by ¢ = 2x/a [110]. By stu-
dying the fec lattice (Figs. 2.8, 12), one can convince oneself that these two g-vectors
describe the same atomic motion
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