
ATTENUATION, PROPAGATION CONSTANT, AND IMPEDANCE FOR VARIOUS MEDIUMS 
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Notes:  ε" = σ / ω ; In free space, ε = εo , µ = µo ; In practice, a material is considered a low-loss medium if  ε"/ ε ' = σ / ωε < 0.01 and 
a good conducting medium if ε"/ ε ' = σ / ωε > 100. 
 
 
 



REFLECTION AND TRANSMISSION COEFFICIENTS 
 

Property Normal Incidence 
θ i  = θ t  = 0 
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Relation of ρ  to τ 
 

 
τ = 1 + ρ 

 
τ⊥ = 1 + ρ⊥ 

 
τ = 1 + ρ 

 
Reflectivity 
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R⊥ = ρ⊥2 

 
R = ρ2 
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Relation of R to T 
 

 
T = 1 − R 

 
T⊥ = 1 −  R⊥ 

 
T = 1 − R 
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