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Comment on ‘‘Evidence of High Frequency
Propagating Modes in Vitreous Silica’’

In a recent Letter [1], Benassiet al. report an inelas-
tic x-ray scattering (IXS) investigation of vitreous silic
sy-SiO2d at high temperaturesT d. They assume that the
inelastic structure factor,Ssq, vd, is a damped harmonic
oscillator (DHO) response. From their fits, they conclud
that high frequency acoustic modespropagateat frequen-
ciesv well above the boson peak. Another recent Lett
[2] reports combined inelastic neutron scattering (INS) a
IXS data ony-SiO2 at roomT . These were analyzed with
an Ssq, vd that implies strong acoustic-phonon scatterin
leading to a Ioffe-Regel crossover [3]. The crossover wa
vectorqco > 1 nm21 and frequencyvco > 4 meVare
derived from INS spectra,but agree with the (quite weak)
IXS signals. The crossover energy corresponds to
boson peak. Although by themselves measurements
Ssq, vd cannot demonstrate localization [4], we feel th
it is rather meaningful to investigate the applicability o
the models.

Hence, we analyzed the data presented in Fig. 2 of
with the model and parameters of [2]. We simply allowe

FIG. 1. IXS data taken from [1] (points) and their fits to th
model of [2] (line) with vco  6.1 meV, or qco . 1.5 nm21.
The calculated inelastic signal (solid line) and the elastic pe
plus background (dashed line) are also shown separately.
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vco and the intensities to vary. Our excellent fits, with
a meanx2 . 1, are illustrated in Fig. 1. As seen, the
crossover model predicts a strongq dependence of the
inelastic line shapes even for excitations that no long
propagate, forq up to a few timesqco. In view of the small
inelastic contribution on top of the wings of the huge elast
peak, this dependence could easily be taken for a shift in
DHO peak frequency.

The issue addressed here is not the likely significance
an increase ofvco with T [5]. Our main point, illustrated
in Fig. 1, is that the propagation of acoustic modes
v beyond the boson peak of glasses isnot demonstrated
from available IXS data [1,5–7]. A corresponding remar
of caution applies to the use of the DHO line shape at hig
v, also for liquids [8]. The interpretation of the DHO
in terms of propagatingexcitations [1,6–8] is arbitrary
at this stage. The latter points rejoin one aspect of a
earlier Comment on water [9]. Further progress of IXS
application to well selected test cases, and results fro
alternate spectroscopies such as INS, will presumably
be needed to clarify this central issue.

We thank M. Soltwisch for correspondence on glycero
[7], F. Sette for sending Ref. [6], and G. Ruocco for
preprint of [1].
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