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Maxwell’s Equations 
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Boundary Conditions 
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Faraday’s Law: ∫ ⋅
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Calculus Theorems 

Divergence Theorem: ∫∫ ⋅=⋅∇
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Material Parameters 

Permittivity of free-space: εo=8.85 X 10
-12

 F/m 

Permeability of free-space: µo=4π x 10
-7

 H/m  

 

 

Plane Wave 

General propagation constant:  
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General plane wave equations: 
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Lossless propagation constant: µεω=k  

Lossless propagation constant: 
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Brewster’s Angle:   
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Reflection Coefficients: 

ti

ti

i

r

E

E

θηθη

θηθη

coscos

coscos

12

12

+

−
==Γ⊥ v

v

 



   

it

it

i

r

E

E

θηθη

θηθη

coscos

coscos

12

12
//

+

−
==Γ v

v

 

 

Transmission coefficients 
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Reflectivity (power reflection) 
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Antenna Radiation Equation: ( ) '
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Directivity: ( )∫ ∫
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Far-Field Hertzian Dipole equations:  
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Far-Field Half Wave Dipole Equations: 
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Antenna Effective Area: 
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Friis Transmission Formula:  
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Antenna Array Pattern:  aFSS antenna=  
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Array Pattern for a uniform amplitude array antenna:   
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