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3)  

 

𝑃𝐸𝐶 

Derive the TE and TM modes for the grounded 

dielectric slab given in Figure 3. (Hint: You can 

search “Gorunded Dielectric Slab” from books, or 

from internet.)  
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𝑃𝐸𝐶 
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𝑍 

Derive the TE and TM modes for the waveguide 

given in Figure 2. Note that left side of the 

waveguide is ended with an impedance surface 

with impedance of 𝑍. 
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𝜖𝑟, μr 𝜖𝑟𝑏 , μrb 𝜖𝑟𝑏 , μrb 

a) Derive the scattering matrix of the infinite slab given in 

the figure for both parallel and perpendicular polarization 

assuming that the reference planes are AA’ and BB’. (The 

excitation frequency is 𝑓 =
𝑐

𝜆
 where 𝑐 is the speed of the 

light in the vacuum. You can give your answer in terms of 

wavenumbers and impedances of mediums.) 

b) Derive the ABCD matrix of the infinite slab given in the 

figure for both parallel and perpendicular polarization 

assuming that the reference planes are AA’ and BB’. (The 

excitation frequency is 𝑓 =
𝑐

𝜆
 where 𝑐 is the speed of the 

light in the vacuum. You can give your answer in terms of 

wavenumbers and impedances of mediums.) 

c) If 𝜃 = 0, 𝑏 =
𝜆

4√𝜖𝑟
, 𝑎 =

𝜆

4√𝜖𝑟𝑏
 and 𝜇𝑟 = μrb = 1, what 

would be the S matrix and ABCD matrix of the periodic 

structure whose unit cell is the infinite slab given in Figure 

1. Determine the stopbands and passbands of the 

infinitely long periodic structure. (Hint: Search “Fabry 

Perot filter” from Google.) 

NOTE: Both scattering and ABCD parameters have to be 

calculated with respect to the component of the electric 

field, which is parallel to interface between the dielectric 

slab and the background !!! 
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