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            Abstract
An impedance-matched surface has the property that an incident wave generates no reflection. Here we demonstrate that by using a simple construction, an acoustically reflecting surface can acquire hybrid resonances and becomes impedance-matched to airborne sound at tunable frequencies, such that no reflection is generated. Each resonant cell of the metasurface is deep-subwavelength in all its spatial dimensions, with its thickness less than the peak absorption wavelength by two orders of magnitude. As there can be no transmission, the impedance-matched acoustic wave is hence either completely absorbed at one or multiple frequencies, or converted into other form(s) of energy, such as an electrical current. A high acousticâ€“electrical energy conversion efficiency of 23% is achieved.
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                    Figure 1: Geometry and resonance characteristics of the metasurfaceâ€™s unit cell.[image: ]


Figure 2: Manifestations of the hybrid resonance and its energy conversion functionality.[image: ]


Figure 4: Unity (>0.99) absorption attained at tunable multiple frequencies.[image: ]


Figure 3: Relationships between different parameters at the impedance-matched hybrid resonant frequency.[image: ]
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