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Raman scattering from the optical modes of the metals Be and AuAl2 has been ob-
served. The measurements were carried out using argon-ion laser excitation. One Ra-
man line was observed for each of these metals. A frequency of 455 cm ~ was obtained
for Be and 266 cm for AuA12. The result for Be is compared with neutron scattering
data.

We have observed Raman scattering from the
optical modes of the metals Be and AuAl, . Be-
ryllium is of hcp structure with two atoms per
unit cell. The space group for this lattice is

and there is one &2g Raman active optical
mode. Gold-aluminum has the CaF, structure
and has one T2g Raman active mode.

The Raman scattering was observed using ar-
gon-ion laser excitation. The sample was placed
within the laser cavity with its polished face act-
ing as a third cavity mirror. This type of sam-
ple configuration has been reported previously
in application to Si and Ge. The AuA12 sample
was a single crystal while the Be sample was a
polycrystalline ingot with grain size of the order
of several millimeters. The surface of both
samples were mechanically polished.

One Raman line was observed for each of these
materials. Figure I shows the Stokes line for
Be with 4880-A excitation. The Stokes compo-
nent has also been observed for Be with 5145-A
excitation. Figure 2 shows the Stokes component

0
for 4880-A excitation which was obtained with
the AuA12 sample. The anti-Stokes line for
4880 A and the Stokes line for 5145 A, respec-
tively, were also observed for AuAI . It is evi-
dent from Figs. 1 and 2 that the Raman lines are
superimposed on an appreciable background due
to strong scattering of the exciting light from the

metal surface. This background is appreciable
in comparison with the Raman lines because the
Raman scattering is weak on account of the
small scattering volume of the metals and be-
cause it is difficult to obtain a perfect polish on
the metal surfaces. » Fig. 2 the background
shown as a dashed line is subtracted from the re-
corder trace to give the Raman lines shown at
the bottom of the figure. Table I gives the ob-
served frequencies and linewidths at 300 K for
these samples. The Raman intensity of Be was
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FIG. 1. Observed Raman line for Be metal: Stokes
0

component for 4880-A excitation. The instrumental res-
olution was 8 cm ~, the time constant was 300 sec, and
the scan rate was 1 cm ~/min.
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found to be about „of that from Ge web, ' under
the same experimental conditions. The relative
intensity of first-order Raman-scattered light
for two different materials can be used to com-
pare the values of the change in the electronic
polarizability with lattice distortion for these
two materials. Using Eq. (1) of Ref. 1 and our
measured intensities for Be and Ge, we find that
aBe/aGe =0.16, where a is the derivative of the
polarizability with respect to lattice displace-
ment. The value for the absorption coefficient

Table I. Raman frequencies and linewidths for Be
and AuA12 at 300 K.
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FIG. 2. Observed Raman line for AuA12. Stokes com-
ponent for 4880-A excitation. The small peaks marked
A are argon discharge lines. The dashed curve rep-
resents background scattering which is subtracted from
the recorder trace to give the Raman line at the bottom
of the figure. The instrumental resolution was 12
cm ~, the time constant was 60 sec, and the scan rate
was 4 cm ~/min.

for Be, which is approximately equal to that for
Ge, was calculated from experimental optical
constants. ' Equation (1) of Ref. 1 does not take
into account differences of ref lectivity of the two

materials; however, the ref lectivities for Be
and Ge are approximately the same. No detailed
study has been carried out so far on the polariza-
tion properties of the scattering.

Inelastic neutron scattering, which has been
carried out by Schmunk et al. , yields a value of
458 cm ' for the Raman mode (@=0) of Be. This
agrees quite well with our value of 455 cm '. In
order to be positive that the line observed for
AuAl, represented true Raman scattering, we
compared the strength of the anti-Stokes compo-
nent at 300'K with that at 77'K and found the ex-
pected reduction at low temperatures. It is of
interest to compare the strength of the relevant
force constants for the Raman mode of the metal
AuAl, with those of the ionic solids of the same
crystal structure. The quantity M2, where I
is the mass of the negative ion and ~ is the Ra-
man frequency, should be proportional to the rel-
evant force constant. The Raman frequencies of
CaF„BaF„SrF„'and UO, ' are 322, 241, 286,
and 445 cm, respectively. The ratio of Moi'

for the ionic solids to that for AuA1, are as fol-
lows: CaF„1.03; BaF„0.58; SrF„0.81; and
UO» 1.66. For the CaF, structure, only the
short-range part of the force constant is opera-
tive in the Raman mode because the equal and
opposite motion of the two ions occupying the
fluorine sites in the unit cell cancels out the
long-range polarization. Therefore, the short-
range force constants of the metal and these ion-
ic solids do not differ by more than +60%. The
Raman frequency observed for AuA1, can be
compared with the frequency of 206 cm ' de-
rived from the Debye temperature of 297'K for
this metal which was obtained from low-temper-
ature heat-capacity measurements. '
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