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Fig.01: Raman in 1930

Born: 7 November, 1888

Tiruchirapalli, Madras Presidency, British
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Died: 21 November 1970 (aged 82)
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Mummy, a bright, glittering book there is,
on the table. A lot of shiny colorful
words/groups of words there are; like: The

great Raman effect, Raman scattering,
light and electro magnetic spectrum,
reflection and scattering, blue of the sky
and blue of the sea, Rayleigh scattering,
Stokes and anti-Stokes lines and more.
Mummy, we the group of children, are
very much eager to know, their meanings,
at least in brief, their inter-relationships
and their importance. Mummy, we went
to grandma, but she is also waiting for
your colorful dictation. Mummy, would
you please do the job?

Fig. 021203

Oh, o.k. | must do the job. But it would be in very brief. |
should try to go through pictorial descriptions, as far as
possible. So let’s start.

www.shutterstock.com - 464606756
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THE BIG BANG AND HIYMN OF CREATION :

The Big Bang theory is a cosmological model of the observable universe from the
earliest known periods. It describes how the universe expanded from an initial state
of high density and temperature. At around 1074® seconds after the big bang, heavily
_particles began to be pair- produced from radiation, a process which is fairly well
understood and replicated in the (aboratories. At this stage, there were equal
quantities of matter and anti-matter. At this stage the strong, weak, electromagnetic
interactions were all unified. After an initial accelerated expansion (inflationary
epoch) at around 10-**seconds, and the separation of the four fundamental forces, the
universe gradually cooled and continued to expand, allowing the first subatomic
particles and simple atoms to form.(2)

Nasadiya sukta, also known as the Hymn of Creation, is the 129" fiymn of the
10" mandala of the Rigveda. It is concerned with the origin of the universe.
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Then even nothingness was not, nor existence, there was no air then, nor the fieavens

beyond it.

‘What covered it? Where was it? Who protected it? 'Was there am umfathomed depth
of cosmic water (space plasma?)?(3)

‘ Satahdi Rov. Ex student of Hons in Phvsics
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The discovery of the Raman effect has its successful
applications to various frontiers, and obviously, this will

make you think about the fantastic wideness of the very

phenomenon discovered in the year 1928. Let’s have a
iourney, at least. to some of them.
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Extensive applications around the globe and across fields:

Help in determining chemical bonding structures; find out crystalline orientation; characterize materials;

identify pharmaceutical chemicals; determine temperature; identify pigments in old paintings and
historical documents; discover counterfeit drugs; detect explosives using lasers from a distance.

Using the Raman effect to detect cancer cells ght

Scientists at the Stanford Center for Cancer
Nanotechnology are pioneering a new way
to scan for cancer tumors.

® Molecular Healthy .

Nanoparticln latch cells

@ Nanopamcles are l// \\
specifically designed to

target cancer cells and

latch onto them., "‘"W““ﬂ“

% .o. o

@ The nanoparticles are injected ©
into the bloodstream, where they
locate and then bind to cancer cells.

@ When laser light is beamed
onto the skin, the nanoparticles
reflect a distinctive Raman
signal, identifying the presence
of the cancer cells,

rce: Chronicle r rch The Chronicle

Fig. 13: Using the Raman effect to detect cancer cells. Chronicle Graphic.!**
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WHAT ABOUT THE VISIBLE REGION OF THE ELECTROMAGNETIC SPECTRUM




Light > the visible part of the electromagnetic

spectrum. Other parts also do a lot for the mankind. We
see, experience, and enjoy the reflection and scattering.
Also, with the light > a lot more!

Mirror reflection Specular reflection Diffuse reflection

Incident ray Normal Reflected ray
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Fig. 05: A diagram of the electromagnetic spectrum, showing various
properties across the range of frequencies and wavelengths!%’]
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You throw, you direct multi colored (chromatlc) rays of

light towards a medium (may be air) or media. Eyes far
away from you (in the medium) can see, can
experience some partiality - some favoritism or
preferences in the distribution of the colors of the
scattered light in their receiving end. One can observe
the blue of the sky, one can observe the reddish nature
while Sun rises or sets. Yes, the great scientist Rayleigh
is here; Rayleigh scattering there is. Blue color of the
sky is caused by the scattering of sunlight off the
molecules of the atmosphere. Frequency of the
interacting light keeps itself unchanged.

So, my loving children, I think, | could

stop here.

Fig. 17: Raman Spectrometer.['"]

FT-IR is the most traditional
technique for identification of
unknown organic materials. Raman
spectroscopy also provides
information on molecular bonds;
however, it yields the best
information where IR is least useful.
The two techniques are
complementary and, in combination,
allow the best determinations of
unknown['7],

Development of the Mars Microbeam Raman Spectrometer
(MMRS),

a flight system for planetary missions."®
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PROSE & VERSE

Ocean and Sand
Surabhi Singh

Online Class
Arpita Chatterjee
Semester-I, Roll No.: BS109

Oh Ocean! Oh Ocean! How bright you are?
Glittering like a diamond in the night of stars.
Three-fourth of water you hold is blue,
Submerged most of the historic clues within you.
Providing shelter to lots of aquatic lives,
Changing your form from liquid, vapor to ice.

Online Classes get begin in every school;
With full of regulation and rule.

Online classes conduct through mobile phone
From morning, till noon.

Some students attending online class,
Only for their time pass.

Oh sand! Oh Sand! How bright you are?
Holding the Ocean, Spreadout so far.

Jumping on you, feels like a cushion,

They are waiting for reopening of school Can'’t be believed that you hold the Ocean.
Didn’t taking online classes as study tool.
All these qualities means a lot,
Sometime online classes face network problem, Despite so much you both being so soft.

Some students leave classes and then come.

Mars has consistently been the object of
humankind's questioning nature for eons.

applied
speciroscopy

From the ancients to modern day, Mars has
held a place in our intellectual and cultural
interests. [

SPECTROSCOPY
&
FOR PLANETARY

EXPLORATION

OHicial Publication of the Society for Applied Specirescop;

Online classes make students physically weak;
Students can’t reach their peak.

At least some months we have to study online.
Nobody knows when the situation gets fine.

NavIC — The Indian version of GPS
Surabhi Singh

Navigation in Indian Constellation (NavIC) is an Indian regional Navigation Satellite System (IRNSS)
developed by Indian Space Research Organisation (ISRO), aim to provide navigation, timing and reliable
positioning services in and around India. It consists of 8 satellites in the space, out of which only 7 are
active. 3 out of 7 are in geostationary orbit, and remaining 4 are in geo geosynchronous orbit. It is
certified by 3GPP (3" Generation Partnership Project), responsible for coordinating mobile telephony
standards globally.

As per experts, NavIC has the potential to replace US owned Global Positioning System (GPS) in the Indian
Ocean extending up to approximately 1500 km from Indian Ocean. It provides higher accuracy compared
to US based GPS and independent of using any delay — causing frequency error due to its use of Dual-
Band frequencies. This makes it better than GPS but it’s area coverage is limited only to India and its
neighbouring countries. Thus, in a nutshell NavIC is the Indian version of GPS.
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Fig. 20.1

Proposed design for Mars Microbeam Raman Spectrometer (MMRS).

A lightweight, easily deployable probe attached to the arm of the rover or lander, and an
energy analyzer mounted on the rover or lander body along with the electrical power supply
and the data processor. The two parts are connected by an electrical cable for power and an
optical fiber for signal transfer.

The unit diagrammed above is a proposed design for a future Martian
mission. In addition to the basic functioning components of all Raman
Spectrometers, a small drill will be added to the sampling probe in order to
analyze the soil just below the highly oxidizing surface of Mars. For those
units using SERS technology, a metal platform will be added to promote
sample analysis.

ir Chandrasekhara Venkata Raman, Nobel-laureate (Physics-1930), assisted by K S Krishnan a
IACS, Calcutta, India, discovered on 28 February 1928, that when a beam of coloured light
entered a liquid, a fraction of the light scattered was of a different colour, dependent on

material property. This radiation effect of molecular scattering of light bears his name as

‘Raman Effect’, from which many applications in photonic communications and spectroscopy

evolved.[?1]




Fig. 07. Sky Turn Red at Sunrise and Sunset!"’!
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Rayleigh scattering gives the
atmosphere its blue color

Fig. 08. Greater
proportion of blue
light scattered by

the atmosphere

relative to red
light.!'"!
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You can see the blue color of the sea. Is it fully due to
reflection of the blue sky from that very sea water? No,
no, not so. You direct a monochromatic light — light of
a single color — light of a single frequency towards a
medium. Amazingly, you could see the scattered light
— having other colors — having frequencies higher
and/or lower w.r.t. the incident one.

Yes, Stokes and Anti Stokes lines — you have
now come into. The amazing phenomenon,
of course, goes to the name: ‘Raman effect’,
honoring the great discoverer: Sir Chandra
Sekhar Venkata Raman. Oh, yes, the most

charming quantum theory is there in the
explanation of the Raman effect. Blue of the

sea, of course, owes to this. . Professor
Raman was awarded the coveted Nobel
Prize for the effect named after him in 1930.

. - Fig. Oé (a): Blue colour of the sk\’( ‘

I looked, looked and look My earlier dream-filled eyes
A e T Shadowed themselves with their own eyelids;

March 2021, Burdwan (East) g(}lglieﬂggtf;?ren\;egvilnterlor
I dipped into the very wideness of the universe.

W ST [T e I could hear the silent voice of the almighty.

With a glittering color
Brightening your whole face;

Brightening my mind, indeed. Once again, my eyes bloomed

Before you.

I saw you colored white:

On your holy, solemn heart, soul and face —
Everywhere.

Everywhere:

Before me, lightening the wide world,
Pervading the entire universe;

Asserting all scientific laws, logics

And spiritualties;

Smiling over all the beauties of literature.

I bowed before you

With my inherent perception.
And a great willing thrashed me
To send you to and to see you on
The platform of the whole world.

You set for the tour, you went, and
Someday, again, you arrived before me.
It was amazing —

I saw your face embedded

With some different, prominent color!

I could not find the ‘earlier you’!

Also, I couldn’t judge

I looked, looked and look.

Whether you were brighter
Or somewhat pale.

I dipped into my interior

And again

I sent you to ever distinct tours
To every corners of the world.

Amazingly again,

Y ou came back before my stretched eyes
But with another color,

Convincingly enough,

Over your face.

I looked at, looked into, looked through -
Again, again and again.
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In his 1930 Nobel lecture he (Sir C. V. Raman) remarked “... the character of the scattered
radiation enable us to obtain an insight into the ultimate structure of the scattering
substance....the new field of spectroscopy has unrestricted scope in the problems, relating
to structure of matter. We may also hope that it will lead us to a further understanding of
the nature of light and interaction between light and matter”24,

Fig. 09 (b): Blue colour of the sky. Also see the water.!*!!

PARADOX

Puja Choubey

A situation or statement with two or more parts that seems strange or impossible
together.

Grand Father Paradox :- The Grandfather paradox is which inconsistencies
emerge through the past. The name comes from paradox’s description : A person
travels to the past and kills his own grandfather before the conception of his
father or mother , which presents the time traveler’s existence. Despite its title,
the grandfather paradox does not exclusively regard the contradiction of killing
one’s own grandfather to prevent one’s birth. Rather the paradox regards any
action that alters the past , since there is a contradiction whenever the past
becomes different from the way of it was.

Source of information:- Internet-www.wikipedia.com\www.openbooks.com
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