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Abstract

When the Bragg Resonance and Helmholtz Resonance matter at the same time,
acoustic reflective wave would produce some abnormal phenomenon at the interface:
general reflective wave disappear, in place of the anti-incident oriented acoustic wave,
which’s called negative reflective phenomenon. At the aspects of two and three
dimensions, our team has finished deep and concrete research on the theory, emulation
and experiment of negative reflection phenomenon. At present, we have a good and
distinct commend of negative reflective phenomenon.

In this project, coupling of local resonance is introduced into cylinder periodical
structure and Helmholtz resonator structure. And then, we make use of periodical local
resonance to realize the control of wave surface. Furthermore, we have calculated the
cause of the negative reflection phenomenon and the relation among reflection
coefficient, reflection configuration and incident acoustic signal parameters.

In addition, the accomplishment of this project has been announced in the Applied
Physics Express, titled Broadband and wide-angle blazed acoustic gratings using
multiple coupled Helmholtz resonators (number: Appl. Phys. Express 10, 097201
(2017)). We have applied a national patent for innovation, programmable device for
controlling the wave surface, which has been in public, and Publican Number is
CN106898344A. we have applied a national patent for innovation, correcting system
for pipeline of wave reflection and relevant method on realizing, which has been in
public, and Publican Number is CN106949921A.

Finally, we are trying our best to apply this project into social production and lives.
Thus, we design voice wedge. Artificial meta material has been booming, which are
used for the control of wave surface, since 2000. After twenty years, there is much
breakthrough at the aspect of theory. Nevertheless, meta material has not been well used
for applied-science field. Therefore, it is significant that the voice wedge designed by

this project plays an essential role in meta-material applied-science field.

Key words: interference; local resonance; wave surface control; negative

reflection; voice wedge
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