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Length scales and interactions between excitations in solids offer a rich field to study and explore the interaction of lattice vibrations and light, being the former optical or acoustic in nature.  I will present our findings on the use of micro- and nano-structuring involving photonic and phononic crystals in the context of room temperature optomechanics with special attention to variations in critical dimensions [1] and the role of phonon properties. I will discuss how variations in critical dimension, deterministic or not, impact phonon mode frequencies, dispersion relations, multimodal change [2] as well as the impact on thermal transport [3] and on non-linear functions [4]. 
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