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Ex. Rectangular waveguide 

 
TM to z , traveling wave toward +z            
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ππ
：cut off wavenumber 

 

Field expansion in terms of modes 

 
 
Ex. Shorted parallel plates 
    + line electric current zI  
2D problem 
 Structure and source：uniform in z 

                      → )0(0 ==
∂
∂

zk
z

 

            
222 kkk yx =+  (One of xk  and yk  is chosen independently) 

z – directed electric current zI  
→ couples to zE  in the sense of inner product of vectors 
→ TM to z 
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1. yk  is chosen    

TMzz kk
j
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ωµ
       Boundary condition → 0 ( 0 0 , )zE x and y b= = =    
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( n = 0 , 1 , 2 … ) 
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Field Continuity Condition 

At  x = p 

1 2
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Region①     
2 sin sin sinxjk p

TM z x
n x

n n qI k x e y
k b b b

π π−Ψ = ∑  

Region②    
2 sin sin sinxjk x

TM z x
n x

n q nI k p e y
k b b b

π π−Ψ = ∑  

Source point at ( p , q )       field point at ( x , y ) 
 
2. xk  is chosen 

         

q

z0

b

x

y

Iz

③

④

 

Region③  
0

( ) sin sinTM x x y xC k k x k y dk
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      xk ：continuous 
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