
Characteristics and Classification of
Optical Fiber Communication

Article Overview

Optical fibers are classified based on mode of propagation, refractive index profile, material, application, light

transmission path, and flexibility.

1. Based on Mode of Propagation

o Single-Mode Fiber (SMF): Transmits a single light ray or mode, ideal for long-distance communication such

as telecommunication and internet services. It has a thin core of about 8-10 micrometers for precise light

transmission .

o Multi-Mode Fiber (MMF): Carries multiple light rays simultaneously, suitable for short-distance

communication like LANs. It has a larger core of 50-62.5 micrometers .

2. Based on Refractive Index Profile

o Step-Index Fiber: Core has a uniform refractive index with a sharp change at the core-cladding boundary.

Used in simple, low-cost systems .

o Graded-Index Fiber: Refractive index decreases gradually from the center to the edge, reducing dispersion

and improving signal clarity. Suitable for medium-range communication .

3. Based on Material

o Glass (Silica) Fiber: Core and cladding made of silica, offering high optical clarity and low signal loss.

Widely used in high-speed networks and medical imaging .

o Plastic Optical Fiber (POF): Core and cladding made of plastic, more flexible and cheaper than glass fibers.

Common in decorative lighting and short-range communication .

4. Based on Application

o Telecommunication Fibers: Used in internet cables, telephone lines, and cable TV .

o Specialized Fibers: Used in sensors, medical imaging (endoscopy), fiber lasers, and industrial applications .

5. Based on Light Transmission Path

o Conventional Fiber: Light travels through continuous reflection within the core, widely used in

communication .

o Photonic Crystal Fiber: Uses tiny air holes in the core to guide light, providing unique properties like

super-high speed and precision .
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6. Based on Flexibility

o Rigid Fibers: Do not bend easily, used in fixed installations .

o Flexible Fibers: Highly bendable, ideal for medical imaging, robotics, and other dynamic applications .

Importance of Classification

Classifying optical fibers helps in tailoring their use, optimizing cost efficiency, and ensuring high

performance for specific applications. This enables effective deployment in telecommunications, internet

infrastructure, medical imaging, and industrial sensing systems .

Usually, fibers are made from silica as it provides better operating characteristics. Also, silica is chemically

stable material and can

The document presents a classification of optical fibers based on materials, modes of propagation, and

refractive index profiles. It

Various propagation characteristics such as number of propagating modes, rate of data transfer, delay time,

impulse response etc of

Because of these properties, silica fibers are the material of choice in many optical applications, such as

communications (except for

In optical fibers the attenuation is mainly caused by two physical factors absorption and scattering losses.

Absorption is because of

COURSE OBJECTIVES: To realize the significance of optical fiber communications. To understand the

construction and

In this article, we will discuss optical fiber, its definition, construction, working, advantages, disadvantages,

and

Classification of Optical Fibers: A Comprehensive Guide Optical fibers are the backbone of modern

communication.

What is Optical Fiber? Optical fiber is a tool that utilizes the principle of total reflection of
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Optical fiber is a technology used to transmit data by sending short light pulses along a long fiber, which is

typically

Mark Curran/Brian Shirk Fiber optics, which is the science of light transmission through very fine glass or

plastic fibers, continues to

The subsequent information on fiber optic communication systems highlights its characteristic features, basic

elements, and other

The digital communication techniques discussed so far have led to the advancement in the study of both

Optical and Satellite

The monochromator has a multi-stage optical bandpass filter structure for sharp filtering characteristics to

evaluate high

In this lecture, we are going to learn about Optical fiber communication, a Block diagram of optical fiber

communication systems,

Use our fiber 101 tutorials and videos and get the fiber optic basics to learn why optical fiber has
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