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Motivations

Brillouin light scattering data

Anharmonic processes :

y-Si0,, 35 GHz

Acoustic waves (Q,q) in glasses > 0.006 [ interaction of the acoustic wave with the thermal phonons. The
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In crystals mechanisms for Q! are phonon relaxations via anharmonic interactions (Akhiezer), [ [1 Q2 0000 L1 ey [H.J.Maris in Physical Acoustics Vol. VITI (1971)]
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In glasses several mechanisms lead to sound attenuation and dispersion : Temperature (K)
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- coupling with two-level systems (TLS) dominant below 3K

- coupling with thermally activated relaxations (TAR) of structural « defects » :
dominant at sonic and ultrasonic frequencies

- anharmonicity or « network viscosity »

- Rayleigh scattering of the sound waves by static density or elastic constant fluctuations
- coupling with modes in excess (Boson peak) — end of acoustic branches (?) S. Broadenlng due to ﬁnlte SI1ZE effeCtS
[ R.Vacher, S.Ayrinhac et a/ (2006)]
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3. Sonic and ultrasonic data

[1 The apparent rapid increase in the sound damping near 0.12 nm! might simply result
from light absorption.

Thermally activated relaxations (TAR) : atoms or groups of atoms move in a double-
well potentiel — when the temperature 1s sufficient, the atoms jump above the barrier V
with thermic activation

Overall frequency dependence of damping
» - SiO,

[W.A.Phillips,J .Low.Temp.Phys. 7 351 (1972) @ P.W.Anderson, B.I.Halperin and C.M.Varma, Philos.mag 25 (1972)]
[E. Courtens, B. Rufflé, R. Vacher, Journal of Neutron Research
(2006)]

Random defects distribution
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To summarize, there exist several sound damping mechanisms glasses whose strength generally
depends on the material and on T. Several crossovers may be present in [ (Q) and a single law ' Q2 1s
generally not meaningful. The analysis of sound damping requires high quality measurements over a

[R.Vacher, E.Courtens and M.Foret, PRB 72 214205 (2005)] broad range of Q
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