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Abstract; The emission of high directional acoustic beams without sidelobes, along with the low
resistance of transmitting devices to error factors, has been a challenging issue in beamforming.
In this paper. a mechanism of topological acoustic beamforming with high performance under
rotation-induced mode of the scatterer is proposed under the bulk-boundary correspondence relationship
of the acoustic topological insulator by rotating the scatterer. The modulation of the modal
coupling by the rotating scatterer enables the beam to have varying width crest and beam energy
attenuation rates across a wide band without sidelobes in both near field and far field. By
introducing error factors into the structure, it is found that the topological acoustic high performance
beamforming device has high fault tolerance, and multiple error factors do not affect the near and far field

results of beamforming, which greatly reduces the difficulty of manufacturing and greatly improves the
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service life of the device. The topological acoustic beamforming and the beamforming under the

involvement of error factors are experimentally verified. The experimental results demonstrate

the achievement of wide peak beams without sidelobes across a wide band of 4 100—4 360 Hz and

confirm the high fault tolerance of the beamformers when some scatters are missing in the device.

This study proposes a new beamforming method that has can provide a reference for the engineering

applications of acoustic communication, micro and nano manufacturing, biomedicine, and other

micro-shaped and multi-functional acoustic devices and inspires other classical wave fields such as

light and electromagnetic waves.

Keywords: beamforming; topological acoustics; high fault tolerance; modal coupling; without

sidelobe
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