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Polarization Mode Dispersion Basics: DGD (1st order PMD) 
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When an optical pulse with two equal polarization components 

propagates through a fiber, the birefringence causes differential 

group delay (DGD) between the polarization states which  

results in pulse distortion/broadening. 
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launched at 450 
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1st order can be assumed to 

be wavelength independent 

for optical pulses with narrow 

line-width. 
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Polarization Mode Dispersion Basics: 2nd order PMD 
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Impact of PMD on BER 
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System Limits 

 

Increasingly tight limits 

Effect of DSP 
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Coherent v/s Noncoherent 

Coherent Receiver: contains a local oscillator (laser) for phase modulated 
signals (like DP-QPSK) 
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Direct detection (noncoherent): contains a photodiode for on-off keying 

signals 
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ADC 



8 © 2016 EXFO Inc. All rights reserved. 

PMD is also Random and not Deterministic in Real Fibers 

Because of the dynamic nature of 

PMD, it doesn't have a single fixed 

value for a given section of fiber. 

ɚ @ 1533.5 nm 
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Polarization Varies with Time in Fiber-Optic Systems 

Free space: Polarization does not change with time 

 

Fiber: Stresses Ÿ fiber birefringence variation Ÿ State of polarization variations 

 

 

 

 

 

 

 

Sources of fiber stress 
üInherent asymmetry from manufacturing 

üTemperature (Slow) 

üPressure (Slow) 

üMacro/Micro bending (Slow) 

üWind-caused vibration (Fast) 

üMechanically induced acoustic vibration (Fastest) 
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High PMD Section 

 

 

Vibration examples 

High PMD Section 

Fast changing Input 
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