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Tunable Localized Acoustic Fields on a Defect Phononic Crystal Plate
Based on Resonant Modes
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Abstract Tunable localized acoustic fields have potential applications in the development of novel acoustic
devices such as new filters, sensors and acoustic manipulation micro-devices. In this paper, tunable localized
acoustic fields on a defect phononic crystal plate (PCP) have been numerically investigated. The results
showed localized acoustic fields on a defect PCP can be tuned by changing the resonance frequency. It is
attributed to the inconsistency of the resonate frequency for the defect hole and the periodic holes in the defect
PCP, which induce various coupled fields on the surface of the defect PCP. This designed defect PCP can be

used as acoustic holder for the investigation of the interaction between the acoustic field and microparticles.
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Fig.1 The acoustic characteristics of a square array of circular holes in a phononic crystal plate
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Fig. 2 The first order FP resonance frequencies plot as a
function of thickness of the single hole plate (dark dot line)
and the relationship is about thickness, the period and the
resonance frequencies for a square array of circular holes in

a phononic crystal plate (solid blue line)
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Fig.3 The defect phononic crystal plate and the acoustic
transmission spectra
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Fig.4 The acoustic characteristics of three thickness of the

hole defect phononic crystal plates
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