Indian Invention

Fiber optics

Lighting the Way: The Indian Innovation of Fiber Optics
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Have you ever wondered how a video call
connects you instantly to your cousin in
another city? Or how you can stream high-
definition movies without any lag? Behind all
this magic is a powerful invention called fiber
optics—a technology that uses light to send

information at lightning speed.
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But here's something you should be really
proud of: this revolutionary innovation was
pioneered by an Indian-born scientist—Dr.
Narinder Singh Kapany. Often called the
Father of Fiber Optics, Dr. Kapany's
experiments in the 1950s laid the foundation
for how we use the internet, mobile networks,
and even advanced medical machines today.
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Fiber optics

Indian Invention

Let's explore how this Indian innovation is
shaping the world—and how it could inspire
you to become the next science changemaker!

What is Fiber Optics?

Fiber optics is a way of sending information
(like videos, phone calls or pictures) as pulses
of light through thin strands of glass or plastic
called optical fibers. These fibers are so thin,
they're about the size of a human hair!

Each fiber is like a tube that carries light from
one end to another. And since light travels very
fast, fiber optics helps send information much
quicker than normal wires made of copper.

Imagine sending your science project to a
national competition instantly—that's fiber
optics at work!

How Does It Work?

Fiber optics is based on a cool science trick
called total internal reflection. Here's a simple
way to understand it.

Have you ever shone a torch into a glass of
water and seen the light bounce inside? Fiber
optics does something similar. It traps the light
inside the fiber, making it bounce all the way
through until it reaches the other end.

Each optical fiber has three layers:

e Core: The center where light travels.

e Cladding: A layer that keeps the light
from escaping.

» Coating: A protective layer that keeps the
fiber safe from damage.

To send data:

* A laser or LED turns data into ftiny light
pulses.

* These light pulses travel through the fiber
without losing speed or strength.

* Optical amplifiers help boost the signal if
it's going a long way—like from Chennai to
Delhi!
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national competition instantly—that's  fiber
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Types of Fiber Optic Cables

There are two types students should know:

» Single-Mode Fiber: Sends one light beam
straight through a tiny core. It's used for
long-distance communication like

undersea internet cables.

e Multi-Mode Fiber: Sends many beams of
light at once through a bigger core. It's
used in schools, offices, and buildings for
short-distance connections.

Where is Fiber Optics Used?

Here are real-life examples students like you
can relate tfo...

1. Telecommunication & Internet

Fiber optics powers the internet in Indian
homes, schools and mobile towers. Ever
noticed the Jio Fiber or BSNL FTTH
connections? That's fiber optics!

2. Medical Field

Doctors use fiber-optic cameras during
surgeries to see inside the body without
cutting much—like in endoscopy. It helps save
lives with minimal pain.
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3. Data Centres
Giant companies like ISRO, Google India and

even India Stack use fiber optics to move data
quickly across their computers and storage

systems.

4. Defence and Security

India’s armed forces use fiber optics for secure
and fast communication, especially in remote

border areas where copper wires won't work.

5. Broadcasting

TV channels like Doordarshan and streaming
platforms like Hotstar use fiber optics to send

live shows and cricket matches in real time.

6. Smart Cities

Indian smart cities like Pune, Ahmedabad and
Visakhapatnam are using fiber optics to
connect ftraffic lights, CCTV cameras, and
public Wi-Fi.

Why Is It a Great Innovation?

e Superfast Internet: You can download

entire books or videos in seconds.

* Reliable Communication: Fewer dropped

calls and clearer sound.

 High Bandwidth: Multiple students can use
Wi-Fi in class without slowdowns.

* No Interference: Fiber optics is safe from

electrical noise, unlike copper.

e More Secure: It's harder for hackers to

steal data

Challenges to Overcome
Even though fiber optics is amazing, it has a
few problems:

e Installation Cost: Laying fiber cables
underground or in buildings can be
expensive.

e Delicate Material: The fibers can break if
bent or pulled.
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e Switching Over: Replacing old copper

wires with fiber takes time and planning.

But scientists and engineers are finding
cheaper and stronger solutions every day—

something that you might invent one day!

The Future is Bright (and Light-Filled!)

The next big thing in fiber optics is multi-core
fibers—cables that can send even more data
at once. Scientists in India are also exploring
green fiber optic networks that use less
electricity and cost less to run.

With Digital India, 5G, and smart classrooms,
fiber optics will soon reach every corner of the
country—even in remote villages. That means
more students like you can access online
science labs, coding classes, and
competitions.

Dr. Narinder Singh Kapany

An Indian Legacy to Be Proud Of

Dr. Narinder Singh Kapany, who studied in
Punjab and later worked in the US, always
believed that light could be bent—and he
proved itl He not only changed science but

opened a path for future Indian innovators.

So next time you stream a video, attend an
online class, or research a science project—
remember that it's possible because of an

Indian who dreamed big.

And maybe one day, you'll invent something
just as powerful. Keep asking questions. Keep

experimenting. Keep believing in your ideas.
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