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Fiber optic Cable construction



Optical fiber construction
• Optical fiber construction shows that, the cable consists of two main 

parts, core and cladding.
• Theses two materials have different refractive properties(Refractive 

Index).

• Refractive index (n) tells how fast or slow light travels through the 
material.

• Optical boundary is a surface that separates two materials with 
different refractive indexes.

• Most light rays both reflect and(or) refract when they encounter a 
boundary between two materials.

• These depends on refractive index of the material and angle of ray 
incident. 



Light propagation through different media with 
Different Refractive Index









Ray Transmission Theorem/Refraction

• When light travels from one medium to another it changes speed 
and is refracted.

• If the light rays are travelling from a less dense material to a dense 
medium they are refracted towards the normal and if they are 
travelling from a dense to less dense medium they are refracted 
away from the normal.

• As the angle of incidence increases so does the angle of refraction.

• When the angle of incidence reaches a value known as the critical angle the 
refracted rays travel along the surface of the medium or in other words are 
refracted to an angle of 90°. 





Critical Angle

• When the angle of incidence(Φ1) is progressively increased, there 
will be progressive increase in refractive angle (Φ2)

• At some condition (Φ1) , the refractive angle (Φ2) becomes 90 
degree to the normal.

• When this happens the refracted ray travels along the interface.

• The angle Φ1 at which Φ2 become 90 is called critical angle 
and denoted by Φc.



Angle of Incident – Critical angle relation

• There are three cases:

1. Angle of incidence Less than the critical angle

2. Angle of incidence Equal to the critical angle

3. Angle of incidence Greater than the critical angle















Total Internal Reflection (TIR) 

• When the incident angle is increased beyond the critical angle, 
the light ray does not pass through the interface into the other 
medium.

• This gives the effect of mirror exist at the interface with no 
possibility of light escaping outside the medium.

• In this condition angle of reflection (ø2) is equal to angle of 
incidence (ø1) .

• This action is called as Total Internal Reflection (TIR) of the beam.

• It is TIR that leads to the propagation of  waves within fiber-
cable medium.

• TIR can be observed only in materials in which the velocity of 
light  is less than in air.



Continue
• Sometimes, when light is moving from a denser medium 

towards  a  less dense one, instead of being refracted, all of the 

light is reflected.

• This phenomenon is called total internal reflection

• Total internal reflection (TIR) occurs when:

- The angle of incidence is greater than the critical angle and 

- The incident material is denser than the second material

• Therefore, the two conditions for total internal reflection are:

o The angle of incidence > the critical angle

o The incident material is denser than the second material
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