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Abstract : 

Acoustic-phonons are usually seen as a primary source of unwanted effects in optoelectro-
nics and quantum technologies based on solid-state platforms. This work presents a series 
of nanodevices and experimental optical techniques where acoustic-phonons constitute a 
central resource to unveil novel and exciting  
physical phenomena. 
Acoustic waves at the nanoscale can be used as a simulation platform to 
evidence wave phenomena difficult or impossible to access in photonics 
and electronics, as a tool to control other solid-state excitations, and even 
as a new knob in the design of  
optoelectronic classical and quantum nanodevices. This work addresses, 
among other results, the implementation of effective potentials for acous-
tic nanowaves, the conception of phononic topological interface modes, 
and the demonstration of 3D opto-phononic resonators based on semicon-
ductor micropillars and optical antennas. By bridging the gap with opto-
mechanics, plasmonics, and quantum technologies, nanophononics has the potential to 
unlock new nanodevice engineering directions. 
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Figure caption: Optophononic micropillar able to confine near-infrared photons and GHz acoustic-phonons. 
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