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Plane Wave Reflection, Transmission at a Planar Interface 

We have considered plane waves in an infinite homogeneous medium. A 

natural question would arise: what happens if a plane wave hits some 

object? Such object can be either dielectric or conductor. 

To answer this question, we need to use boundary conditions. We study 

first normal incidence on the boundary. 

 

Normal incidence – propagating waves 
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Boundary Conditions 

 

  

 

 

 

 

 

Γ⃑ =
𝐸𝑟

𝐸𝑖
= Γ𝑒𝑗𝜃Γ 

 

T⃗⃗ =
𝐸𝑡

𝐸𝑖
= T𝑒𝑗𝜃T 

 

This is a general solution for reflection and transmission of a normally 

incident wave at the interface of an arbitrary material, where η is the 

intrinsic impedance of the material. We now consider two special cases of 

this result. 

  

Case 1 

If the region 1 is a lossless dielectric [𝝈𝟏 = 𝟎,  𝜼𝟏 = √
𝝁𝟏

𝜺𝟏
 , 𝜶𝟏 = 𝟎 , 𝜸𝟏 = 𝒋𝜷𝟏]  

the region 2 is Perfect Conductor[𝝈𝟐 = ∞,  𝜼𝟐 = 𝟎 , 𝜶𝟐 = 𝜷𝟐 → ∞] 
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Case 2 

If the region 1 is a lossless dielectric [𝝈𝟏 = 𝟎,  𝜼𝟏 = √
𝝁𝟏

𝜺𝟏
 , 𝜶𝟏 = 𝟎 , 𝜸𝟏 = 𝒋𝜷𝟏]  

the region 2 is a lossless dielectric[𝝈𝟐 = 𝟎,  𝜼𝟐 = √
𝝁𝟐

𝜺𝟐
 , 𝜶𝟐 = 𝟎 , 𝜸𝟐 = 𝒋𝜷𝟏] 

if 𝜼𝟐 >  𝜼𝟏    then 

>1           T >2 and 𝟎 < 𝚪 < 1 

 

 

Boundary conditions 

 

  

 

  

 

 

 


