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Maxwell  Equations 
Time Harmonic Form 

Constitutive  Relations 
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Maxwell  Equations 
Plane Wave Solutions – Isotropic Case 
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Maxwell  Equations 
Plane Wave Solutions – Isotropic Case 

Wavevector  Surfaces (Isotropic) 
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Maxwell  Equations 
Plane Wave Solutions – Anisotropic Case 
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Maxwell  Equations 
Plane Wave Solutions – Anisotropic Case 

Wavevector  Surfaces (Biaxial) 
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Maxwell  Equations 
Plane Wave Solutions – Anisotropic Case 

Propagation In a Biaxial Material 
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Maxwell  Equations 
Plane Wave Solutions – Anisotropic Case 

Propagation In a Biaxial Material 



Maxwell  Equations 
Plane Wave Solutions – Anisotropic Case 

Wavevector  Surfaces (Biaxial) 

Optic Axis 
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Maxwell  Equations 
Plane Wave Solutions – Uniaxial Anisotropic Case 

Wavevector  Surfaces (Uniaxial) 
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Maxwell  Equations 
Plane Wave Solutions – Uniaxial Anisotropic Case 

Wavevector  Surfaces (Uniaxial) 

Optic Axis 
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Maxwell  Equations 
Plane Wave Solutions – Uniaxial Anisotropic Case 

Wavevector  Surfaces (Uniaxial) 

For principal axis system:  

For optic axis direction:  

Plane wave solutions:  
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Maxwell  Equations 
Plane Wave Solutions – Uniaxial Anisotropic Case 

Wavevector  Surfaces (Uniaxial) 

Dispersion Equation:  

https://en.wikipedia.org/wiki/Rochon_prism 

Rochon Prism 
for nE-nO > 0 
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Index  Ellipsoid 

Prof. Elias N. Glytsis, School of ECE, NTUA 16 



Poynting’s  Theorem 

For Dispersionless Isotropic Media 
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Poynting’s  Theorem 
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Planar  Interface - Wavevector Diagrams 
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Plane Wave Reflection and Transmission 



Fresnel  Equations 

Prof. Elias N. Glytsis, School of ECE, NTUA 21 



n1 = 1, n2 =1.5 
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Example of Fresnel  Equations 
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Example of Fresnel  Equations 
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Example of Fresnel  Equations 
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Example of Fresnel  Equations 



Example of Fresnel  Equations 
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Example of Evanescent Field 
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Fresnel  Equations Generalization 
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Fresnel  Equations Generalization 
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Goos-Hänchen Shift*  

* K. Iizuka, Elements of Photonics, Vol. 1, John Wiley & Sons, Inc., New York. 2002  
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Goos-Hänchen  Shift  Basics 
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Goos-Hänchen  Shift  Basics 



Goos-Hänchen Shifts Example 
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Goos-Hänchen Shift Generalization 
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