
Comment on ‘‘Raman Scattering and the Low-
Frequency Vibrational Spectrum of Glasses’’

In a recent Letter [1], Schmid and Schirmacher reported

a model of Raman scattering in glasses in the terahertz

spectral range where the spectrum is dominated by the

boson peak. In this model the light scattering arises due

to spatial fluctuations of elasto-optic (Pockels) constants

pðrÞ ¼ pð0Þ þ�pðrÞ, while the main, nonfluctuating part

of the constants pð0Þ leads only to Brillouin scattering and

Raman scattering from high-frequency optical modes. The

authors claim that the Raman intensity Ið!Þ is not propor-
tional to the vibrational density of states gð!Þ, but to a

convolution of Pockels-constant correlation functions with

the dynamic strain susceptibilities of the glass.

In this Comment we would like to point out that the

theory of Ref. [1] estimates only a part of the light scat-

tering intensity, the part due to ‘‘electrical disorder.’’ There

is another, ‘‘mechanical disorder’’ contribution that in fact

may be dominating. This contribution corresponds to the

nonfluctuating part of the Pockels constants pð0Þ that was

neglected in Ref. [1]. The light scattering on vibrations in

the boson peak region is allowed even with the nonfluctu-

ating Pockels constant if vibrations are not plane waves

with definite wave vectors. Density and elastic constants

fluctuations in glasses lead to deviations of the vibrational

eigenfunctions from the plane waves. These deviations are

not essential for long wavelength phonons because under-

lying Hamiltonian is translational invariant in average.

However, translational invariance is not held at1 small

scales comparable to the size of glass heterogeneities or

correlation radius of elastic constants fluctuations. This is

manifested, in particular, by appearance of the boson peak.

The mechanical disorder leads to the Shuker-Gammon

expression for the light scattering intensity

Iijklð!Þ ¼ Cijklð!Þgð!Þ½nð!Þ þ 1�=!: (1)

Here, Cijklð!Þ is light-to-vibration coupling coefficient

defined by the equation
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where s�mnðrÞ is the strain tensor corresponding to eigen-

mode �with the Bose-factor included [see, e.g., Eqs. (15)–

(17) in Ref. [2]. We note that in Ref. [2] �mnpq is defined

differently: it includes the factor gð!Þ].
So defined coupling coefficient was estimated for the

case of distorted plane waves in Ref. [3] and for non-

propagating vibrations in Refs. [4,5]. The proportionality

of the Raman intensity to the vibrational density of states

was established also in Ref. [6]. Let us note that the

Shuker-Gammon expression (1) is also valid in the model

of Ref. [1]. In this model the fluctuating Pockels constants

appear in the angle brackets in the denominator of Eq. (3)

instead of pijmn
ð0Þpklpq

ð0Þ in Eq. (2). Although the me-

chanical contribution to the light scattering occurred less

in magnitude than electrical disorder part in the case of

distorted plane waves [3], even in this case it can be equal

or larger for individual tensor components. Moreover,

estimations of Ref. [2] showed that the mechanical disor-

der alone is enough to predict the right ratio of the boson

peak to Brillouin line intensity in silica glass. Anyway,

neglecting the mechanical disorder contribution to the

boson peak intensity in light scattering makes the Letter

[1] incomplete.
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