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Abstract 

Brillouin light scattering is a fundamental interaction 

between light waves and small acoustic vibrations which 

gives rise to inelastic light diffusion with a frequency shift 

by an amount that corresponds to the acoustic phonon 

frequency [1]. Due to their strong light confinement 

capabilities, optical fibers have been early recognized as an 

ideal medium to exploit the Brillouin scattering for 

applications in e.g., lasers, telecommunications, microwave 

photonics and optical sensing [2,3]. 

 

Introduction 

The rich and complex dynamics of light and sound 

interactions in tiny optical waveguides has recently gained 

much interest because of their experimental realization in 

emerging key areas of photonics.  

 

For instance, we demonstrate recently for the first time the 

generation of a new class of surface acoustic waves in a 

subwavelength-diameter silica nanofibers and term this new 

effect as surface acoustic wave Brillouin scattering 

(SAWBS) [4]. In such thin silica wires, boundary 

conditions induce a strong coupling of shear and 

longitudinal displacements, resulting in a much richer 

dynamics of light interaction with hybrid acoustic phonons.  

 

Using numerical simulations based on electrostriction and 

experimental results, we show that SAWBS results from the 

stimulated optical excitation of Rayleigh-type surface-ripple 

waves propagating at a velocity of 3400 m/s along the 

optical nanofibers surface and giving rise to new useful RF 

sidebands around 6 GHz in the scattering spectrum. As 

these new acoustic resonances are strongly sensitive to 

microwire surface, SAWBS opens new interesting 

opportunities for various sensor applications.   

 

We proposed an original technique based on Brillouin 

backscattering that allows for the accurate diameter 

measurement of nanofibers [7].  
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