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Abstract

the pistol and tube wall can lead to a considerable shift of resonant frequency. In this paper,

In acoustic resonant tube experiment, it is observed that a small clearance between

the phenomenon is investigated in both theoretical and experimental approaches. In theoretical
analysis, the clearance is modeled as an additional (small and short) tube, and a characteristic
equation for the resonant frequency is derived under the one-dimensional wave approximation.
The results can qualitatively explain the experimental phenomenon. In the experimental ap-
proach, we cut holes in the plug that is placed at the end of the resonant tube. By controlling
the size of the hole, the boundary condition can be changed from closed tube to open tube con-
tinuously. Measurement shows that the resonant frequency increases with the area of the
hole, but has little to do with the shape and position of the hole. More strikingly, with the in-
crease of the area of the hole, the increase of resonant frequency in the early stage is much fas-
ter than that at the later stage.
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