Brillouin Light Spectroscopy: Some applications in soft matter science
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Brillouin Light Spectroscopy (BLS) is a powerful non-contact and non-destructive technique for nanomechanics of materials with spatiotemporal resolution in the submicron (wavelength in the visible)-GHz range. The application spectrum is steadily increases from isotopic viscoelastic to anisotropic elastic materials and from hypersonic imaging to phononic metamaterials. For the purpose of the meeting few examples are selected. Addressing viscoelasticity by BLS, record of the phonon dispersion is necessary to support the longitudinal (M) modulus from backscattering BLS and justify comparison to shear (G) modulus from low rheology experiments. A possible relation G(M) can be based on polymer scaling theory which, however, ignores other local structure effects, which impact more M than G at low frequencies. As mechanical anisotropy is often exhibited in both synthetic and biomaterials, BLS is unique optical technique, due to the vector nature of the phonon propagation, to access the elastic constants of the elasticity tensor. This is demonstrated in the case of spider silk and silk worm fibers with strain-hardening and strain-softening behavior, respectively. To predict phonon propagation in nanostructured soft materials still unexplored fundamental research is needed. 



