2 GHz Phonon propagation in a topological non-trivial phononic waveguide
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We report experimental studies of topological non-trivial phononic interface waveguides in silicon at
room temperature [1]. Theoretical work complements these studies considering band structure and
modes of two valley Hall phononic crystals at their interface [2].

The phononic crystals are realised in membranes of nanocrystalline Si (nc-Si) and are studied by
launching a surface acoustic wave tracking it by laser Doppler vibrometry. The 2 GHz phononic wave
amplitude and phase are measured along the path of the interface as well as at the waveguide input
and output.

Our preliminary observations indicate state of the art losses. This work is in progress to confirm the
role of, among others, critical dimension variability [3].

We will report the modelling and experiments and discuss the significance of this finding in this
frequency regime useful for information processing.
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Figure: Schematics of the nc-Si membrane containing two phononic crystal patterned into a non-trivial
topological phononic interface waveguide[1].
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