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Optical fiber (core n1, cladding n2, radius a) 
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Electromagnetic Optics ( charge free region) 
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Stepped Index Optical Fiber (core n1, cladding n2, core radius a) 
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Graded Index Optical Fiber (core n(r), cladding n2, core radius a) 

( )
( )

1

1 1 2

1 2 , 0 ,

1 2 1 , ,

rn r a core
n r a

n n n r a cladding

α   − ∆ ≤ ≤  =  


− ∆ ≈ − ∆ = ≥

                
2 2
1 2 1 2

2
1 12

n n n n
n n
− −

∆ = ≈  

 

( )2 2 2 2
2 1 2(0) 0axial NA n n n n= − = −                                  2 2 2

0 12
M a K nα

α
 ≈ ∆ + 

 

 
Fiber Dispersion and Loss 
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Noise and Receiver Design 
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Transimpedance amplifier  
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Optical Components 
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