
  

 

 

 
 
 
 

 
Abstract 
In this talk, full-wave computational techniques pertinent to the analysis of scattering from periodic structures 
are reviewed. Periodic structures have found widespread applications, such as frequency selective surfaces, 
antenna arrays, and photonic crystals (PCs). Numerical simulation tools that accurately predict the behavior of 
electromagnetic wave in the periodic structures could greatly reduce the time and costs in the design, 
fabrication and testing. The tools are categorized into frequency-domain and time-domain ones. In frequency 
domain, the widely used integral-equation (IE)-based solver exploits the periodic Green’s function to achieve 
a unit-cell analysis of the structures at a single frequency. However, high computational complexity renders 
the IE-based solver impractical for the characterization of the structure while the unit cell is electrically large 
and contains fine geometrical details. In time domain, the analysis of transient scattering from periodic 
structures has been carried out predominantly using the finite-difference time-domain (FDTD) method. 
Recently, the time-domain IE-based solver exploiting the time-domain Floquet wave expansion for scattered 
field has been proposed to realize an efficient avenue for predicting the electromagnetic behavior of periodic 
structures over a wide spectrum of frequencies. Unfortunately, the aforementioned solvers are impractical for 
analysis of realistic PC structures. The avenues for alleviating this computational burden, such as fast 
algorithm acceleration and parallelization, will be addressed. 
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