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Summary of Electromagnetic Wave Propagation (Plane waves),  
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γ; , with propagation in the positive z-direction 

Propagation constant γ α β= + j ; Attenuation constant α; Phase constant β; Intrinsic impedance η; 
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; For TEM a a aE H k× = ;  

Speed of light in free space C = 3×108 m/s; Wave velocity u = ω/β 
 
 

Lossy Dielectric Lossless Dielectric Free Space Good Conductor
σ≠0, ε=εrεo, µ=µrµo σ<<ωε, σ=0, ε=εrεo, 

µ=µrµo

σ=0, ε=εo, µ=µo σ>>ωε, σ≈ ∞ , ε=εo, µ=µrµo 
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