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In the experiments the monoenergetic incident
neutrons were obtained from a crystal spectrometer
and the energy distributions of the neutrons scattered
at some particular angle (p) were measured by means
of another crystal spectrometer. ' In the first instance
the angle of scattering and the incoming wave vector
k were arranged so that the direction. of the outgoing
wave vector k' passed close to a reciprocal lattice point
and lay along a L111$ direction with respect to that
lattice point. Any neutron groups observed then
represent phonons whose propagation vectors lie near
C 1111directions. Once an approximate v(tl) relation had
been obtained it was improved by arranging conditions
so that a desired phonon should appear. Then, utilizing
the perhaps slightly diQ'erent phonon which did appear,
the v(q) relation was improved. Conditions with respect
to structure-factor, polarization, etc., were always
arranged so that the intensity and resolution were
especially favorable. Some of the results are shown in
Fig. 1 on a reciprocal lattice diagram.

Neutron groups which represent q's within &5' of a
$111$ direction on the reciprocal lattice diagram were
selected from the complete experimental results. The
frequencies v of the phonons corresponding to these
neutron groups are plotted against their wave numbers
q/2' in Fig. 2. The first-neighbor calculations of Hsieh
are shown as dashed lines. The experimental points for
the transverse modes are seen to diverge widely from
the calculated curve. The values of MacFarlane et ul. ,
shown as crosses, are in good agreement with our

measurements for both the longitudinal and transverse
branches. This agreement must be taken to add sub-
stantially to the certainty of the above-mentioned
deductions from the infrared measurements.

The results for other directions and branches will be
published on completion of the work.
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FIG. 2. The frequency (v) plotted as a function of the wave
number g/27r for the acoustic modes in the L111)direction. The
dashed curves show Hsieh's calculations using 6rst-neighbors
interactions only. The crosses at the zone boundary are the results
of MacFarlane et al. The solid lines have the slope of the velocities
of sound as determined by McSkimmin. The phonons shown in
Fig. 1 are identiied by lower case letters.

' 'T is well known that dislocations decrease the
~ - apparent elastic moduli of crystalline materials.
because the motion of dislocations under an applied
stress decreases the rigidity of the specimen. It has
been predicted' that, at megacycle frequencies, the
dislocation motion would be sufIIciently damped so
that the dislocations would no longer be able to follow
in phase with the applied stress and that a dispersion
would appear. This e6'ect has been found in the case of
NaC1. The problem under discussion arose in connec-
tion with the examination of nuclear irradiation effects
in alkali halides where it has been found that the
radiation effects depend strongly on previous defor-
mation.

The apparatus necessary for the measurement of
velocities to two parts in 10' is described elsewhere. '
In these measurements, compressional waves were
propagated along the L1007 direction of an NaCl single
crystal (obtained from Harshaw). The specimen was
subsequently deformed in compression by 0.06% and
remeasured. (The actual deformation may be slightly
more since some pressure was applied in attaching the
transducer. ) The time of transit of the leading edge of
the sound echoes is measured, and the velocities are
computed from the measured thickness of the specimen.
Before deformation, the velocities found 'at 20, 60, and
100 Mc/sec are 0.4763, 0.4771, and 0.4777 cm/ysec,


