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Heterogeneous elasticity theory in the stochastic 

region tested on acoustic dynamics of a structurally 

heterogeneous ionic glass. 

 

Stochastic description of topologically disordered media arises from the need to 

describe the effect of heterogeneous and undetermined structure of most real wave-

transmitting media. It allows modeling the anomalous behavior of acoustic waves 

features observed in these systems with respect to predictions of Debye's theory, 

which instead fits for single-crystals behavior. Stochastic approach to quantitative 

description of acoustic waves anomalies has 

been mainly focused on the region of 

wavelengths larger than the characteristic length-scale of 

heterogeneities. In the present study we show that a similar approach 

can be extended up to shorter wavelengths, permitting to  describe in 

a unified frame either the well-known low-frequency acoustic waves 

anomalies in Rayleigh regime and the  mixing of longitudinal and 

transverse polarization in the stochastic region, experimentally 

observed in several glasses and predicted by general elasticity theory. 

Model predictions are compared with acoustic waves features in ionic glass 1-octyl-3-methylimidazolium  

chloride, determined through high statistical accuracy and small wavevector-step Inelastic X-ray 

Scattering measurements. 
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