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Theory of Optical Modes in Step Index Fibers 
 
Number of Guided Modes in Optical Fibers 
 

 
 
The fiber single mode when the normalized frequency 
V < 2.4. 
 

When there are many modes:   
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The Normalized Propagation Constant 
 
The normalized propagation constant (also called the 
normalized propagation parameter) is defined by 
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where n1 is the refractive index of the fiber core and n2 is 
the refractive index of the fiber cladding. This formula can 
also be used to define a normalized propagation constant 
for other optical waveguides. 
 

 
From Elements of Photonics, Volume II,  Iizuka 



Photonic Devices and Systems, Lecture 18 3/3  

Propagation Constant vs. Normalized Frequency for the 
“True” Modes 
 
 

 
 
From Optical Fiber Communications, 2nd Ed., Gerd Keiser 


