
Optical Fibers- I
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Wave Equation
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Wave Equation
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Linearly Polarized (LP) Modes of Optical Fiber
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LP Modes
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LP Modes
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LP Modes
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LP Modes
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LP Modes
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LP modes
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Mode Cutoff
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Effective Index

• When an optical mode is interpreted as a ray, we could 
define the refractive index “seen” by the ray as if it is 
propagating in a uniform medium. Mathematically, 
effective refractive index is defined as

neff=β/k0

k0=2π/λ= free space prop. const.



Problem #1

The single mode step-index fiber to be designed should 
have a cutoff wavelength of 1.2 microns or less. R.I. of the 
core and cladding are 1.55 and 1.545, respectively. The 
free space wavelength = 1.55 microns. What is the 
maximum core radius?



Problem #2

For a step-index fiber, R.I. of the cladding=1.52. ∆=0.3%. 
Wavelength = 1.55 and core radius = 10 microns. 
Calculate V number.  Is this fiber  a single mode fiber?


