Indian Inventions

Raman Effect

How an Indian Scientist Discovered the Invisible

Have you ever seen sunlight streaming through
your classroom window and wondered why the
dust in the air seems to sparkle? Or why the sky
is blue, the ocean looks deep, and soap
bubbles shine with all the colours of the

rainbow?

These aren't just beautiful sights, they're clues
to something much deeper. And one Indian
scientist followed those clues so brilliantly that

his discovery changed the world.

That scientist was Dr. C.V. Raman, and the
amazing idea he discovered is called the

Raman Effect.

This wasn't just any discovery, it helped us
“see” what our eyes cannot. It told us what
molecules are doing inside everything around

us, from flowers to fingerprints to cancer cells.

And guess what? He discovered it right here in

India.
So, what is the Raman Effect, really?

Let's imagine you shine a torchlight through a

glass of water.
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Most of that light will pass straight through, or
bounce off in the same direction and colour.
That's called Rayleigh scattering, boring and
predictable.

But here's the twist: a tiny bit of that light
behaves differently.

It bumps into molecules and changes its
energy, like a ball hitting a wall and bouncing
back slower or faster. That's the Raman Effect,
when light interacts with matter and comes
out slightly changed.

And that tiny change? It gives us huge clues
about what's inside the material. Every
molecule has its own unique “light bounce”

pattern, like a fingerprint made of light.

Let's break the science down

Here's how the Raman Effect works in simpler
terms:
¢ Inelastic Scattering: Some light particles
(called photons) bump into molecules and
either lose energy (Stokes shift) or gain
energy (Anti-Stokes shift).

e Raman  Spectrum:  Scientists  use
machines to capture these energy shifts
and turn them into colorful graphs that tell
us what molecules are doing inside.
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» Vibrational Modes: These energy
changes match how molecules vibrate or
move, and that's how we learn what

they're made of.

This is called Raman spectroscopy, and it's like

X-ray vision, but using light instead of rays.
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But how did Raman discover it?

In 1921, Dr. Raman was sailing back from
England and staring at the deep blue sea. He
wondered, “Why is the ocean blue?” Everyone
else said, “Because it reflects the sky.” But

Raman wasn't satisfied with that answer.

Back in his lab in Kolkata, he used sunlight,
coloured filters, a prism, and some clever
setups to study how light behaved in water
and other materials. And in 1928, he
discovered a new kind of light scattering.
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He didn't have fancy machines. He didn't have
global funding. What he did have was curiosity,

and that changed science forever.

In 1930, Dr. Raman became the first Asian
and the first Indian to win the Nobel Prize in

Physics. And India beamed with pride.

Where is the Raman Effect used

today?

You'd be amazed how much of the modern
world uses Raman’s discovery. Here are some
ways:
1. Medicine
e Detecting cancer cells without cutting
open the body.
e Studying tissues, DNA, and blood, all using
light!

2. Forensic Science
e Solving crimes by analysing tiny samples of

hair, ink, paint or powder.
3. Environmental Science

 Finding pollutants in rivers, checking for
pesticides in vegetables, or spotting

microplastics in the ocean.
4. Art and History

e Helping archaeologists study ancient
paintings and artefacts, without damaging

them.
5. Factories and Science Labs

» Checking if a medicine is real or fake.
» Controlling the purity of materials used in

electronics, like your phone.
6. Space Research

e Yes! Even Mars rovers use Raman tools to

study rocks on other planets.
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Why is this so cool for young

scientists like you?

e You don't have to break anything to study
it. Raman spectroscopy is non-destructive.

e It works like a molecular fingerprint
scanner.

e It's used in every field: biology, chemistry,

medicine, materials, and even textiles!

Imagine this: your school science project on
turmeric could include Raman data showing its

chemical composition!

Celebrating India’s Legacy

Dr. Raman’s discovery was so iconic that
February 28, the day he discovered the
Raman Effect, is now celebrated as National
Science Day across India.

Schools hold exhibitions, debates, experiments,
and science fairs. And you, yes, you too can
participate and showcase your own scientific
ideas.

From your classroom to the cosmos

The Raman Effect proves that even with simple
tools, a curious mind can uncover the deepest
secrets of the universe.

So next time you shine a light through a prism
or wonder why the sky is blue, remember Dr.
Raman, and know that science is for everyone
who dares to ask, “Why?”

Maybe someday, a science fair idea from your
school notebook could become the next
Nobel-worthy discovery. Raman did it. And so
can you.

Word Search 2504
SOLAR ECLIPSE

Solve the following puzzle based on the clues given!

Solutions are on Inside Back Cover.
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Across

[1] Alignment of the sun, moon, and earth during a solar eclipse

[6] What is another name for a group of stars?

[8] Time a solar eclipse is visible from a specific location on earth
[9] The moon causesa ______ during a total eclipse.

[10] What month in 2024 will the total solar eclipse occur during?
[11] What constellation is famous for its belt of three stars?

[12] Darkest part of the moon's shadow during a total solar eclipse
[14] Don't look directly at this without special glasses

Down

[1] Celestial event where the moon passes between the sun and
the earth (2 words)

[2] Outer part of the moon's shadow during a solar eclipse

[3] Phase of the moon necessary for a solar eclipse to occur (2
words)

[4] Type of solar eclipse that occurs when the moon completely
covers the sun

[5] A phenomenon that occurs when the sun is completely
covered during a solar eclipse

[7] Glowing halo of plasma visible around the sun during a total
solar eclipse

[13] A body that goes around the Earth
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