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 :על הנושא

Non-reciprocity in waveguides with essentially 

nonlinear coupling 

The seminar will be given in Hebrew 

 
 

 : תקציר ההרצאה
We suggest a new design of a nonlinear acoustic diode.  A unique feature of this design is that 

minimal distortion of the harmonic content of the transmitted wave occurs, in contrast to current 

designs where nonlinear non-reciprocity is achieved at the expense of rather strong distortion of 

the transmitted signals. The proposed system consists of two non-dispersive waveguides with two 

different grounded end masses, coupled by essentially nonlinear spring. In that way, the design is 

both asymmetric and nonlinear. We derive approximate analytical solutions for simple case of 

harmonic wave transmission and reveal strong non-reciprocity in terms of efficiency of energy 

transmission in opposite directions. Stability properties of the observed solutions in the space of 

parameters are also explored. We show that, for appropriate selection of the parameters the 

proposed system acts as the acoustical diode, allowing the transmission of acoustic waves in one 

direction and strongly suppressing the reverse transmission. 
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