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 ABSTRCT: The   present paper is highlighting the introduction to fiber optics, 

working of fiber optics, types of fiber optics. Optical fibers are widely used in fiber-

optic communications, which permits transmission over longer distances and at 

higher bandwidths (data rates) than other forms of communication. Fibers are used 

instead of metal wires because signals travel along them with less loss and are also 

immune to electromagnetic interference. Fiber optic lines are strands of optically 

pure glass as thin as a human hair that carries digital information over long 

distances. Here the advantages of fiber optics also have been discussed. There are 

several researches in the field of fiber optics. Therefore the existing researches also have been mentioned here. 

Here the various factors that influence the communication in fiber optics are explained. These factors are Signal 

distortion, Condition for signal distortion-less transmission, Special nature of Optical Signal, Attenuation on 

Optical Fiber, Material Loss, Scattering Loss, Micro-Bending Losses, Radiation or Bending Loss. Fiber optics is 

capable to transfer more data at higher throughput.  
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[1] INTRORDUCTION 

An optical fiber is a flexible, transparent fiber made 

of very pure glass (silica) not much wider than a 

human hair that acts as a waveguide, or "light 

pipe", to transmit light between the two ends of the 

fiber. The field of applied science and engineering 

concerned with the design and application of 

optical fibers is known as fiber optics. Optical 

fibers are widely used in fiber-optic 

communications, which permits transmission over 

longer distances and at higher bandwidths (data 

rates) than other forms of communication. Fibers 

are used instead of metal wires because signals 

travel along them with less loss and are also 

immune to electromagnetic interference. Fibers are 

also used for illumination, and are wrapped in 

bundles so they can be used to carry images, thus 

allowing viewing in tight spaces. Specially 

designed fibers are used for a variety of other 

applications, including sensors and fiber lasers The 

yellow cables are single mode fibers; the orange 

and blue cables are multi-mode fibers: 50/125 µm 

OM2 and 50/125 µm OM3 fiber respectively. 

Optical fiber typically consists of a transparent core 

surrounded by a transparent cladding material with 

a lower index of refraction. Light is kept in the core 

by total internal reflection. This causes the fiber to 

act as a waveguide. Fibers that support many 

propagation paths or transverse modes are called 

multi-mode fibers (MMF), while those that only 

support a single mode are called single-mode fibers 

(SMF). Multi-mode fibers generally have a larger 

core diameter, and are used for short-distance 

communication links and for applications where 

high power must be transmitted. Single-mode 

fibers are used for most communication links 

longer than 1,050 meters (3,440 ft). 

 

[2] TYPES OF FIBER OPTICS 

Single mode fiber 

Fiber with a core diameter less than about ten times 

the wavelength of the propagating light cannot be 

modeled using geometric optics. Instead, it must be 

analyzed as an electromagnetic structure, by 

solution of Maxwell's equations as reduced to the 

electromagnetic wave equation. The 

electromagnetic analysis may also be required to 

understand behaviors such as speckle that occur 

when coherent light propagates in multi-mode 

fiber. As an optical waveguide, the fiber supports 

one or more confined transverse modes by which 

light can propagate along the fiber. Fiber 

supporting only one mode is called single-mode or 

mono-mode fiber. The behavior of larger-core 

multi-mode fiber can also be modeled using the 

wave equation, which shows that such fiber 

supports more than one mode of propagation 

(hence the name). The results of such modeling of 

multi-mode fiber approximately agree with the 

predictions of geometric optics, if the fiber core is 

large enough to support more than a few modes. 

The waveguide analysis shows that the light energy 

in the fiber is not completely confined in the core. 

Instead, especially in single-mode fibers, a 

significant fraction of the energy in the bound 

mode travels in the cladding as an evanescent 

wave. 

The most common type of single-mode fiber has a 

core diameter of 8–10 micrometers and is designed 

for use in the near infrared. The mode structure 


