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Broadband ultrathin sound diffuser based on the membrane-type coding

metasurface
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Abstract: A broadband ultrathin sound diffuser based on the membrane-type coding metasurface is proposed
in this paper. The resonance units are constructed with mass-decorated membrane and air cavity. Two kinds
of resonance units are designed with a reflection phase difference of 180°. The acoustic metasurface consisted
of these two units can produce broadband diffuse sound field. The near-field sound pressure distribution, the
far-field sound pressure levels directivity patterns and the diffusion coefficient are calculated by the simulation
software and compared with those of the flat plate. The simulation results show that the sound diffuser can
effectively diffuse the incident waves and operate in a broadband frequency range.
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Fig. 1 The schematic diagram of the unit cell
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Fig. 2 The resonance modal shapes of the 0 ele-

ment and 1 element in the coding metasurface
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for the 0 elements and 1 elements
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Fig. 4 The schematic diagram of the diffuser and the simulated diffuse sound fields of the diffuser
at different frequencies
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Fig. 5 The simulated diffuse sound fields of the diffuser at different frequencies
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diffuser and the rigid plate
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