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応用物理学会北海道支部講演会のお知らせ 

 

下記講演会を開催いたしますので、多数ご参加下さいますようご案内 

申し上げます。 

 

【 演題 】 Willis coupling for various mechanical waves  

【 講師 】 Jensen Li  

   Department of Physics, The Hong Kong University of Science and Technology, Professor  

【 日時 】 2023年 2月 27日 15:00-16:00  

【 場所 】 北海道大学工学部物理工学系大会議室 （A-1-17）  

【 主催 】 応用物理学会北海道支部  

【 講演の要旨 】  

Willis coupling has recently been realized for acoustic and elastic flexural waves as the analogy of 
bianisotropy originally in electromagnetism. In this talk, we will begin by discussing its realization in elastic 
flexural waves, then investigate its formulation in water waves and other types of elastic waves for further 
extension. Specifically, we propose a definition in water waves that can be formulated as a cross-coupling 
between the velocity at the free surface and the acceleration potential or between the displacement of the 
free surface and the area flux. We will formulate the necessary conditions and three-dimensional 
metamaterial design to generate such coupling for water waves. Enabled by a wave shoaling resonance, 
mirror symmetry breaking, and viscous loss within a potential flow or Navier-Stokes equation approach, we 
show that an asymmetric reflection phase and a non-Hermitian exceptional point can be captured in its 
scattering matrix. The concept will be useful for applications such as seismic isolation, coastal protection, 
water-wave energy harnessing, and constructing non-Hermitian exceptional points. We will also discuss 
experiments in elastic torsional waves and their application for non-reciprocal wave propagation, all around 
the concept and use of Willis coupling.  
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