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Multi-defect states in a waveguide with periodically corrugated walls
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Abstract A multi-defect waveguide with periodically corrugated boundaries has been designed, and the
multi-defect states in Bragg bands has also been studied. Numerical simulations show that the number of
defect states can be changed by altering the number of inserted defects. The center frequency of defect states
can be tuned by adjusting the length of defects and the bandwidth of defect state can be enlarged or narrowed
when increasing or decreasing the number of repetition periods. According to the distribution of the sound
pressure along the center of the waveguide, the multi-defect states can be classified into the symmetric and
anti-symmetric defect states. The localized sound energy of the symmetric defect state always shifts to a
shorter defect. And for the antisymmetric defect state, on the contrary, it always moves to a longer defect.
These characteristics can be used to control the sound field of multi-defect states, which not only enriches our
knowledge on sound defect states but also plays a very important role on the development of functional devices.
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Fig. 1 Acoustic waveguides with periodically cor-

rugated walls
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