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Typical Dispersion of a Dielectric Material 
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Angular Frequency, ω 
http://1.bp.blogspot.com/-kcHWNW81dI4/UR_qgF5B9dI/AAAAAAAACNg/h5oijsP_gTs/s640/figure+3.png 

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



Prof. Elias N. Glytsis, School of ECE, NTUA 3 

Prism  Dispersion – N-SF11 
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Normal Dispersion 
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Rainbow  (water dispersion) 
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https://nptel.ac.in/content/storage2/courses/117101054/downloads/lect5.pdf 

Optical  Pulse  Dispersion  & Compensation 
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Dispersion  

Material  Dispersion: Lights of different  wavelengths  travel  at different velocities within  
                                      a given medium 

Modal  Dispersion: Exists in waveguides with multiples modes.  Each mode propagates with 
                                   different velocity.   Occurs even if the materials are dispersionless. 

Waveguide Dispersion: Exists in waveguides with even with a single mode.  This dispersion 
                                          occurs since modal β  depends on frequency.  

Angular Frequency, ω 
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Classical  Electron  Oscillator  Model 

Equation  of  motion  for  an  electron 
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Classical  Electron  Oscillator  Model 

Fourier Transform Pairs 

Electric Dipole Moment 

Macroscopic Polarization 
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Classical  Electron  Oscillator  Model 



Prof. Elias N. Glytsis, School of ECE, NTUA 11 

Table of coefficients of Sellmeier equation 
Material B1 B2 B3 C1 C2 C3 

borosilicate crown 
glass 

(known as BK7) 
1.03961212 0.231792344 1.01046945 6.00069867×10−3µm2 2.00179144×10−2µm2 1.03560653×102µm2 

sapphire 
(for ordinary wave) 1.43134930 0.65054713 5.3414021 5.2799261×10−3µm2 1.42382647×10−2µm2 3.25017834×102µm2 

sapphire 
(for extraordinary 

wave) 
1.5039759 0.55069141 6.5927379 5.48041129×10−3µm2 1.47994281×10−2µm2 4.0289514×102µm2 

fused silica 0.696166300 0.407942600 0.897479400 4.67914826×10−3µm2 1.35120631×10−2µm2 97.9340025 µm2 

Normal  Dispersion - Sellmeier  Formula 

http://en.wikipedia.org/wiki/Borosilicate_glass�
http://en.wikipedia.org/wiki/Glass�
http://en.wikipedia.org/wiki/Glass�
http://en.wikipedia.org/wiki/Ordinary_wave�
http://en.wikipedia.org/wiki/Extraordinary_wave�
http://en.wikipedia.org/wiki/Extraordinary_wave�
http://en.wikipedia.org/wiki/Fused_quartz�
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Group  Index  and  Group  Delay 
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Group  Index  and  Group  Delay 
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Group  Velocity  Dispersion  (GVD) 
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Group  Velocity  Dispersion  (GVD) 
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Group  Velocity  Dispersion  (GVD) 
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Group  Velocity  Dispersion  (GVD) 
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Group  Velocity  Dispersion  (GVD) 
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Waveguide  Dispersion 
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Waveguide  Dispersion 
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Waveguide  Dispersion 
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Waveguide  Dispersion 
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Waveguide  Dispersion 

E. Hecht, “Understanding Fiber Optics”, LaserLight Press, 5th Ed., 2015 

C. R. Pollock, “Fundamentals of Optoelectronics”, Irwin, 1995 
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https://wiki.metropolia.fi/display/Physics/%28M%29+Dispersion+in+Fiber+Optics 

Dispersion  Shifted  Fiber 

E. Hecht, “Understanding Fiber Optics”, LaserLight Press, 5th Ed., 2015 
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Optical  Pulse  Propagation 
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Optical  Pulse  Propagation 
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Optical  Pulse  Propagation 
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Optical  Pulse  Propagation 
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Optical  Pulse  Propagation 
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