
OPTI 500 C, Spring 2011, Lecture 22, Chromatic Dispersion and PMD 1 

Phase and Group Velocity 
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Group Velocity Dispersion 
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Group Velocity Dispersion 
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GVD Expressions 
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Chromatic Dispersion – Expression 
for Group Velocity 
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Chromatic Dispersion – Expression 
for Group Velocity 
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The GVD “D” Parameter 
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The GVD “D” Parameter 
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Dispersion Compensation 

Optical Fiber

Dispersion
Compensator
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Fiber Bragg Gratings 
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Fiber Bragg Grating Compensator 

From web site for Proximion (Sweden), www.proximion.com 

Two main types of FBG based dispersion 
compensators are commercially available today, 
multi-channel (or channelized) and continuous. 
The channelized version provides channel 
spacing specific, or grid specific, compensation 
whereas the continuous type provides, in much 
the same manner as a DCF, continuous 
compensation throughout the C-band, hence 
providing total channel plan independency. 

1530-1565nm 
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Fabricating a “Chirped” Fiber Bragg 
Grating 

From web site for Proximion (Sweden), www.proximion.com 
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Polarization Mode Dispersion (PMD) 

From “Lightwave Technology: Telecommunication Systems,” Govind P. Agrawal, p. 84 (Wiley, 2005) 
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PMD Compensation 

From “Comparison of PMD-compensation techniques at 10 Gbit/s using an optical first-order 
compensator and electrical transversal filter,” T. Merker, N. Hahnenkamp, P. Meissner, Optics 
Communications, Vol. 182, 2000, pp. 135–141 

PC = Polarization Controller 
Pol. Spit. = Polarization Splitter 
PSP 1 = Principle State of Polarization 1 
PSP 2 = Principle State of Polarization 2 
Pol. Comb. = Polarization Combiner 



• Long optical fibers (> 10 meters) have random birefringence. 
• This makes causes pulse spreading for both states of 

polarization and makes compensation difficult. 
• Fortunately, the random nature of the birefringence also 

results in less PMD 
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PMD – Random Birefringence 

DGD = Differential Group Delay ~ 0.1 – 1 ps/(km)1/2 
• Most significant for data rates > 10 Gbits/sec 

Figure from “Lightwave Technology: Telecommunication Systems,” Govind P. Agrawal, p. 84 (Wiley, 2005) 
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PMD – Random Birefringence 

From “Polarization optics in telecommunications,” Jay N. Damask (Springer, 2005 ) 

(finite impulse response) 
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