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Acoustic metasurfaces for efficient modulation and demodulation of
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Abstract: Orbital angular momentum (OAM) multiplexing has been suggested as a potential solution to increase the data
capacity of acoustic communication systems. A method of modulation and demodulation of OAM multiplexed signals using
acoustic metasurfaces is proposed in this manuscript. The amplitude and phase of independent acoustic orbital angular
momentum (AOAM) multiplexed signal provide orthogonal degrees of freedom. By designing appropriate acoustic
metasurfaces and combining them with binary differential phase coding techniques, we demonstrated that efficient modulation
and fast demodulation of AOAM multiplexed signals can be achieved. Orthogonal acoustic spiral modes prevent mode
coupling and crosstalk, enhancing acoustic multiplexing. The resonance-based structure provides signal frequency selectivity,
boosting efficiency and simplifying terminal equipment for practical applications, which leads to the creation of high-capacity
acoustic communication systems.
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Fig. 1 Hybrid structure element that consists of a straight pipe of height /2, and four Helmholtz resonators of height &,
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through eight independent components

The simulation results of the transmission
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Fig. 4 Plan of a single unit structure (a), and diagram

of the acoustic metasurface structure (b)
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Fig.5 (a) Generation (left) and transmission (right) of the acoustic vortex in waveguide, (b) phases distributions (left)

and Normalized sound pressure amplitudes (right) of the generated first-order acoustic vortex beam

in the frequency of 3430 Hz at cross sections
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Fig. 6 The time domain signals received by probe 1 and probe 2, where Sign1 (blue lines with asterisk markers) and

Sign2 (red lines with circle markers)
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Information was restored after demultiplexing

by the acoustic multiplexed metasurface
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