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A size-reduced acoustic rainbow trapping structure

LU Wenjia®?  BI Yafeng!? JIA Han'? YANG Jun'?

(1 Key Laboratory of Noise and Vibration Research, Institute of Acoustics, Chinese Academy of Sciences,
Beijing 100190, China)
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Abstract In this paper, we propose a size-reduced acoustic rainbow trapping structure by inserting several
layers of crack plates in an array of air grooves. The grooves are decorated in the iron plate with equal
depth. By changing the gap between the two plates, different effective refractive indices can be obtained. The
performances of the structure are validated by simulations from 1000 Hz to 2000 Hz. The acoustic waves
with different frequencies stop propagating ahead and trapped at different positions of the air groove grating
which is called rainbow trapping. The intensity of acoustic field is effectively enhanced near the propagation
stop position due to the slow group velocity. Compared with the traditional graded air groove grating, this
structure has a reduced size and is more controllable. In addition, it is more possible to realize the wave
trapping in low frequency. We believe that such system with the capability of energy concentration and wave
spatial arrangement by frequencies has potential applications in acoustic wave absorption and sensing.
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Fig. 1 The model of the graded groove grating and the dispersion curves of the units with different groove depths
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Fig. 2 The model of the size-reduced groove grating and the dispersion curves of the units with

different gaps between the crack plates
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Fig. 3 The relationship curve between the effective refractive index of the unit and the two parameters
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