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High frequency acoustic modes in vitreous beryllium fluoride probed

by inelastic x-ray scattering
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Inelastic x-ray scattering measurements of the dynamics structure factor have been performed on
vitreous beryllium fluoride (v-BeF,) at 7=297 K in the momentum transfer, O, range 0=1.5-10
nm~'. We find evidence of well defined high frequency acoustic modes. The energy position and
linewidth of the excitations disperse with O as *Q and = Q?, respectively, up to about one half of
the first maximum of the static structure factor. Their magnitude compares favorably with
low-frequency sound velocity and absorption data. The results indicate worth mentioning
similarities of the high frequency collective dynamics of different network forming glasses such as
v-B,04 and v-Si0,. © 2003 American Institute of Physics. [DOL: 10.1063/1.1526097]
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FIG. 2. @-dependence of the sound frequency and attenuation. Upper panel:
sxperimental sound dispersion (full dots) and best fit through a sine function
‘full line). The adiabatic sound speed, measured by ultrasonics, is also re-
sorted (dotted line). Lower panel: Acoustic attenuation as determined by the
Brillouin linewidth (full dots). The solid line is a power law fit to the ex-
serimental data and gives I'pyo=1.050"%.

In conclusion, a room temperature IXS study of glassy
BeF, has been undertaken in the present work. In accordance
with all previous studies in strong and fragile glasses, evi-

dence has been presented for well-defined propagating (high-
frequency) acoustic modes, whose frequency position and
linewidth scale as «Q and «Q?, respectively. The longitu-
dinal speed of sound for glassy BeF, has been estimated to
exceed its low-frequency (ultrasonic) limit by almost 5%; a
case analogous to that found in studies of vitreous silica. The
extrapolation of the high-frequency linewidth conforms
nicely with the value obtained from ultrasonic studies, and
exhibits a scenario similar to that of vitreous silica. Another
similarity which deserves further study is that the tempera-
ture dependence (in a T,-scaled plot) of the nonergodicity
factor, as determined from the ratio of the elastic to the total
scattered intensity, follows the behavior exhibited by Si10,
(Fig. 5) while for less strong glasses the drop of 1, is much
faster with increasing temperature. Unfortunately, for BeF, it
is up to now available as only one point in such a T ,-scaled
plot, which however coincides with the f,, data for silica.
Further temperature-dependence studies on BeF, are ex-
pected to shed more light on this issue.



