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2D Frequency Selective Surface (FSS) 
Scattering from a 2-D array of metal patches (FSS structure) 
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TMz: 
( )0 0 0x y zj k x k y k zi i

zA eψ − + += =

TEz: 
( )0 0 0x y zj k x k y k zi i

zF eψ − + += =

2D FSS (cont.) 
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Note: The scattered field will 
have both Az and Fz, 
regardless of the polarization 
of the incident wave. 
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Use a 2D Fourier series: 
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2D FSS (cont.) 
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Define 2D Floquet waves: 
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2D FSS (cont.) 
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z > 0: 
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2D FSS (cont.) 
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Boundary condition (PEC patches): 
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M0 = metal surface of (0,0) patch  
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2D FSS (cont.) 
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Orthogonality of Floquet waves: 
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2D FSS (cont.) 
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 (1) Expand current on (0,0) patch in terms of basis functions:  
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OUTLINE OF SOLUTION STEPS 

( ) 0,x y S∈

 (2) Express the unknown Floquet coefficients Amn, Bmn, Cmn, Dmn in terms 
of the unknown current coefficients cj, using the orthogonality of the 
Floquet waves over S0. 

 Enforce continuity of tangential electric field in S0. 
 
 Enforce jump condition on tangential magnetic field in S0. 

2D FSS (cont.) 

9 



 (3) Enforce EFIE on M0 

OUTLINE OF SOLUTION STEPS (cont.) 

 Use N  testing functions. 
 

 This leads to an N×N system of linear equations for the unknown 
current coefficients cj. 

2D FSS (cont.) 
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 To avoid grating waves: 
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 Set  m = 1, in first equation,  
          n = 1 in second equation: 

Grating Waves 
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Grating Waves (cont.) 
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Skewed Lattice 
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Skewed Lattice (cont.) 

Define perpendicular vectors: 
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Skewed Lattice (cont.) 
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Skewed Lattice (cont.) 

Similarly, we have 
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Skewed Lattice (cont.) 

Hence, we have 
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Skewed Lattice (cont.) 

Simplify these results:  
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Skewed Lattice (cont.) 

Similarly,  
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Skewed Lattice (cont.) 

The wavenumbers for the periodic function are then 
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Skewed Lattice (cont.) 
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Rectangular lattice: 
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Skewed Lattice (cont.) 

Rectangular lattice (cont.): 
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Skewed Lattice (cont.) 

Orthogonality: 
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(proof omitted) 
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