
Fiber Optic Communications 
Lecture 8 

• Optical amplifier principles 
• Optical amplifier hardware 



Recap: Optical Amplifiers 
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Stimulated Emission 
In lasers, recall that stimulated emission dominates 
performance 
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SOA 



Optical Amplifiers 
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SOA 



Gain Saturation 
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Gain Saturation 
• Experimental data 

shows that saturation 
can kick in at 1 W (or 
less) 

• The curve follows 
theoretical equation 
closely 
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Amplifier Noise 
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Fiber Optic Communications 
Lecture 8 

• Optical amplifier principles 
• Optical amplifier hardware 



Raman Amplifiers 
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Raman Amplifiers 

1/24/2019 ECE 695 - Peter Bermel - Purdue University 10 



Raman Amplifiers: Saturation 
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Raman Amplifiers: Gain Spectrum 
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Erbium-Doped Fiber Amplifiers 
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Erbium-Doped Fiber Amplifiers 
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Erbium-Doped Fiber Amplifiers 
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Erbium-Doped Fiber Amplifier 
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Erbium-Doped Fiber Amplifier 
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Receiver Sensitivity 
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Accumulated Dispersion & Nonlinearity 

• Must solve NL Schrodinger equation: 

 

 

• Noise added according to: 
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