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Attenuation Constant

When a wave propagates in a lossy medium, the propagation constant is given by

γ = α + jβ

Here α is the attenuation constant and β is the propagation constant. The E field can be
written as

E = Eo  e
−γz = Eo  e

−αz e−jβz      γ = α + jβ

A  similar expression can be written for the H field.
The time averaged power at any point z can be written as

<P> = 
1
2

 Re ( E x H ) ∝  e−2αz

Thus P ∝ e-2az. Thus the total power at any point can be written as

P(z) = Po e−2αz

Here Po is the power at z=0.
The power loss per unit length can be written as

Pl = − 
∂P
∂z

 = 2α P               

Solving for α, we find

α = 
Pl

2P

Therefore to find the attenuation constant, power loss per unit length and the total power
flowing at that point should be evaluated.


