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(There are no better eyes than those knowledge gives,
no greater asceticism than the worship of truth,
no greater sorrow than those bred from passions,
no greater bliss than found in renunciation. )
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Realization of Reality

Poulami Das
5th Semester, English Honours

Children aren’t social now

Cause they live in social media —
Children are dying now

For frustration and polluted area.
Competition is everywhere

From school to businesses,

We forget to live our lives

To be the winner of these races.

Web's getting closer to us

To create problems;

Oh! We've lost in the world of depression
Where humanity defeated by selfishness
We should save our childhood,

Kill the evils to make the world pure
Awake, awake, it's the time

Don't steep any more.

When the void place of high,
Atmosphere of the void sky.

Fill with the disastrous troops,

That came here by monstrous groups.

| on the earth beneath the cloud,

In the memories of the doubt.

That came across the happy ocean,
To fill up life of men with obstruction.

When she was beside me with hope,
And | was busy to be her cope.

Happy ocean’s troops throw rain,

All the humans busy life become vain.

She through the soft way throw cap,
On the man who wants to be her map.

| become lashfull back of Solomon’s mishap.

—0 o0

W o BIfF Ao ST “Afas

The troops of disaster become, mild

At the end of their disastrous field.

The atmosphere become dark and cold,
And nature in a pose of confuse, hold.

I am in a mind, that defeat cooker

With the thoughts that push toward looser.
The drop of rain that at last cease,

Flowing on the ground in search of seas.

Seeing her beside trying to touch,

But the hallucination end without touch.

The nature too is mourning but clean

And everyone trying to come out from scene.

| with the good-bad thoughts of Angel
Trying to move forward in mind’s jail.
As Solomon did after his torturous tell.

Me to myself

Poulami Das
5th Semester, English Honours

You! Yes you the reason,

| broke but arise like hone —

You're the only season;

For why | live from aeon.

When the nights come in horror,

My heartbeat stops,

Only stand in front of the mirror

As | see myself, my true boss

From everything my dreams are bigger
So, my love is only me.
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WETLAND : The Nature’s Kidney

Bidisha Das
4th Semester, B.Sc, Botany (Hons.)

A Wetland is a place in which the land is covered by water-salt, fresh. On some where in between either
sea sonally or permanently.

According to Ramsar convention (1971), Wetlands are difined as areas of marshes, ferns Peatlands
or water, wheither natural or artificial, permanent or temporary with water.

India has over 27000 Wetlands of which over 23000 are inland Wetlands while around 4000 are
coastal Wetlands.

The world’s largest Wetlands include the Amazon River basin, the west siberian plain, the Pantanal
in south south America and the Sundarbansin the Ganges Brahmaputra delta.

Its function as natural sponges that trap and slowly release surface water rain, Snow mett and flood
waters. Wetlands within and downstream of urban areas are particularly valuable, counteracting the
greatlyincreased rate and vloume of surface water runoff from pavement and buildings.

Preserving and restoring Wetlands together with other water retention can often previded by
expensive dredge operations and leves.

Indeed, an international importance was developed because some species of migratory binds are
completly dependent on certain wetlands and would become extinct if those Wetlands are destroyed.

Protecting Wetlands can protect our safety and welfare. It plays an integral role in the ecology of
watershed.
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How Concept of Cone is used for Ordering of Elements in Real
Linear Spaces

Dr. Koushik Das
Assistant Professor, Department of Mathematics

We know that the set of all real numbers R is totally ordered, i.e. every two real numbers
are comparable: either x< y ory < x, for any two real numbers x and y. But R? (Cartesian product
R xR) is not totally ordered; for example we cannot compare (1, 2) and (2, 1), where < is defined
by (X1, Y1) < (X2, y2) if and only if X, < X, and y; < y,. So R*is a partially ordered linear space. Now we
can say that (xy, y1) < (X2, Y2) if and only if (X, - X3, Y2 - Y1) is an element of the first quadrant of R%.
We denote the first quadrant of R? by R? . In Geometry, we all are familiar with the concept of
cones. With our basic knowledge, we can say that it is a cone. Now we try to understand how
the concept of a coneis used for ordering of elementsinreal linear spaces.

Let C be a nonempty subset of a real linear space X. The set Cis called acone,ifx € C,A=0
= A\x € C. By definition each cone contains the zero element of the real linear space. If x € C,
the set {Ax : A 2 0} is basically a ray emanating from the origin through the point x. So from a
geometric point of view, a nontrivial cone is a set of rays emanating from the origin.

Examples of Cones

A cone Cis called pointed, if C n (-C) = {0,}. A cone Cin areal linear space is convex if and
only if C+ C c C. In addition to the linear structure of a space, we consider a partial ordering
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Convex Set Nonconvex set

whichis givenin many real linear spaces being of practical interest. Areal linear space equipped
with a partial orderingis called a partially ordered linear space.

Itisimportant to note thatin a partially ordered linear space two arbitrary elements cannot
be compared, in general, in terms of the partial ordering. If < is a partial ordering on X, then the
set C:={x € X:0x< X}is a convex cone. If, in addition, £ is antisymmetric, then C is pointed.
Conversely, If Cis a convex cone in X, then the binary relation <:={(x,y) € XxX:y-x € C}isa
partial ordering on X. If, in addition, C is pointed, then <_is antisymmetric. This theorem is easy
to prove and is of great importance because a partial ordering can be investigated using convex
analysis. A convex cone characterizing a partial ordering in a real linear space is called an
ordering cone. For X=R", the ordering cone of the componentwise partial orderingonR" is given
byC:={x €ER":x,20foralli € {1,...,n}}. Itis also called the natural ordering cone. Other
ordering conesinR"are for instance {x € R":x,20foralli € {1,...,m}andx=0foralli € {m+
1,...,n}}forsomem,with 1< m<n,or{}, and R"itself. R,, R, {0}, and R are the only ordering
conesinR.
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Secret Sharing: The Mathematics Behind It

Dr. Jyotirmoy Pramanik
Assistant Professor, Department of Mathematics

We all have secrets. And we wish to hide them properly. The best way, probably, is to shove
it down your heart and seal your lips. The Secret dies with you. But what if the secret deserved
better? What if you are nothing but a career of the (secret) message and in order for it to be
secure enough, you give up its longevity. So, maybe you would want to store the secret at
multiple locations with multiple people, but that would invoke the ‘trust’ question only! How
does one trust a person? Totally? The answer is simple. One can never be sure of it! The world is
full of deceits and so are we. Then, can we protect a secret at all?

Here is an idea. Instead of multiplying the secret, you divide it! For example, you may
remember how goons in old Hindi movies used to split a one rupee note into two parts for
identification and when they had to do business with each other, they would check if the two
pieces match or not. The problem of sharing (storing, in some sense) a secret, secretly, has
however been addressed by mathematicians and computer scientists, and they have produced
not one but numerous cool ways to do it. What | describe here, is the first technique devised by
aTuring award winning scientist Adi Shamir back in 1979.

Before we start learning how to do it, a brief mathematical groundwork needs to be done.
Let us denote the set of numbers {0, 1, ..., p-1} ,i.e. 0 through p-1, by Z,, where p is a prime
number, i.e. a positive whole number having only two positive factors namely 1 and itself. So,
for example, 5is a prime and Z, = {0,1,2,3,4}. Now, for any two numbers in this set Z,, we define
addition by adding them up in the natural sense, except for the case where the sum equals or
exceeds p. In such a case, we divide the sum by p and consider the remainder as the sum value.
With this slight modification of the usual addition, our purpose of sharing a secret, shall be
served. Let me exemplify. If you consider the prime to be 5 (as before), the following sums are
usualinZ;:2+2=4,1+3=4,1+0=1etc. but 3+4, instead of being 7, is 2, since 7 would exceed
5 and hence, we divide it by 5 and consider the remainder 2 as the sum value. The reader may
verify the following: 4+4=3,1+4=0etc.

Now that we have set the groundwork up we shall be proceeding with the scheme. First we
have to express our secret ‘s’ as an element of the set Z, = {0, 1, ..., p-1}. This is easy as we can
always find a suitable prime p for which we will be able to do this as we have an infinite
collection of prime numbers. In particular, using any prime number larger than s will work. So s
is now, that the prime has been chosen and fixed for the time being, one of the numbersO0, 1, ...,
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p-1. Now suppose we wish to share our secret among n (say 10) designated persons in a way
that at least k (say 8) of them should form a coalition to recover the secret. This means that if 7
or fewer of these designated persons wish to recover the secret they won't be able to.
Mathematically speaking, the probability of an unauthorized (7 or less in number)
subcollection of participants to recover the secret is equal to that of a random person (like the
driver who drove the last taxi that you took) on earth! And this guarantees the security of your
secret (isn't it?). In other words, even if a person has a share of the secret, he needs to find
enough people (7 more) with shares of the same secret, to find out what the secret is.

Now, to generate the shares for the n (10 in this case) participants, we need to choose a k-1
degree polynomial of the form q(x) =s+a,x+a,x*+...+a,x“" (in our case, a polynomial like g(x) =
s+2x+x*+...+3x* +4x”) where sis the secret and a,, ..., a,are random elements of Zp, possibly
with repetitions. The first participant (designated person) is given the share q(1), i.e. the value
found by replacing x by 1 in the expression of q(x) and if value equals or exceeds p, it, again is
divided by p and the remainder is handed over to the first participant. The second participant is
handed over q(2) (the remainder after division by p, of course, if q(2) equals or exceeds p) and
so on. This way to share a secret is called (k,n) threshold secret sharing. For the secret to be
recovered, one has to find out (back-calculate) q(x) correctly which would be impossible
without at least k (8) shares of the secret. This threshold k is to be so set up that it guarantees
the security of our real life scenario. For instance, if you doubt three of the participants to cheat
then set the threshold to be more than 3, say 8, so at least 8 participants should come together
toreconstruct the secret!

So far we have learnt how to generate the shares for participants to take part in a secret
sharing scheme. For them to reconstruct the secret in the moment of need, they use Lagrange's
interpolation, a method to reconstruct a k-1 degree polynomial from any k of the evaluations of
the polynomial from the n points 1,2, ..., n. As soon as the polynomial is reconstructed, one
finds back the secret which happens to be the constant term of the polynomial just
reconstructed. The method described here is perfectly secure. It can always hold onto an
information as long as the reconstruction is not invoked. Isn't it beautiful? However, this kind of
scheme is not secure if the cheating participants submit incorrect shares while reconstruction.
If that be the case the scheme presented here does not assure us of reconstructing the correct
secret. Against these kinds of cheaters, cheater identifiable schemes have been invented and
implemented by cryptographers. For the time being, I, however, would not describe such
schemes. Interested readers may google ‘cheater identifiable secret sharing’ and have fun!
Good day.
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Basic Changes In Education To Change The Nation

Pritam Mondal
Graduate, Dept. of Mathematics (2022)

“Education is the backbone of a nation”. But only backbone does not define a good human
structure. It needs more bones and muscles. And when the backbone is weak itself, it's too
difficult to construct a structure. As adeveloping nation, our backbone is not sufficiently strong.

According to estimation around 20-25% children of age group between 5 to 19 have never
crossed the threshold of school. In spite of the implementation of Sarva Shiksha Abhiyan in
2001, there is still 3.8% of children who work as child labour across the country. Those children
have become an extra source of earning for their parents, most of whom are unaware of child
protection acts and laws. According to ILO (International Labour Organization) there are
around 12.9 million children in India engaged in work between the ages of 7-17 years old. Even
many of them are involved in hazardous works. Such children are less likely to attend school or
attend only intermittently, thereby trapping themselves in the cycle of poverty. Not only the
child labours, there are lots of children in rural and slum areas who are malnourished or don’t
have the financial support of good health and education. An index in 2019 says India ranks 113
among 176 countries on the wellbeing of children.

Transparently it says that they need to be in special focus. More NGOs should come
forward to pull the child labours out of exploitation and send them to schools, providing them
with healthy foods, wearings. Some initiatives from the Education Ministry like, providing
uniforms, bags, books, notebooks, mid-day meals from primary to upper primary students
could have been given some support to address the issue. But faults in execution deprive the
students from getting the sanctions sufficiently. So, not only the allocation of money, the
Education Ministry needs to look after the execution of schemes strictly. Government should
ensure free health facilities (like health camps at school premises) following a routine. Govt.
also needs more stringent laws and effective implementation of it to curb the child-labour.
Public and students have a great role to play in this game. Yes, all the parents are not educated
enough to understand the terrible effect of child-labour on their children, but we can make
them aware about it. Other students may go to the victim's parents, enlighten them; if possible
they can provide free tuition for poor children. If you are not from a wealthy school, you can
hardly recall the games you played in tiffin or game periods(I’'m not certainly talking about hide
and seek). Most of the children are much more interested in games or sports than a 50 minutes
long class. Schools should introduce various indoor-outdoor games and allot at least 4-5
PT/game periods in aweek to make the students regular to school.
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We are about to surpass the record of 1°* largest population to highest populated country.
So, it’s quite reasonable that the nation contains a large number of labour force. Hence any
company can get sufficient labours at low cost which might attract Foreign Direct Investors to
set up their own companies in India. Consequently, it would generate more employment and
our economy would get boosted. But, the lack of skills in the labour force is one reason that
discourages Foreign Investors to do so. If you have completed your 10'" from a rural school, can
you remember the last time your school participated in a science exhibition? Even | can loudly
say that those schools hardly arrange extracurricular activities for their students. Since
60%(around) of our population lives in rural areas, it’s not difficult to deduce the percentage of
students deprived from these activities.

Schools, mainly under state boards, need to put special focus on skill enhancement
activities and programmes. Teachers should encourage and help the students to take part in
those programmes. Moreover there is a need for a vocational teacher in schools to look after
these activities for better execution. Government’s NEP is likely to address the issue. Schools
should arrange educational tours for students. It will help them to get out of book knowledge as
well as make them feel comfortable with different kinds of people enhancing their
communication skills.

Recently, Neeraj Chopra has said “We can’t be satisfied with one Gold”. But the reality is
“Dreaming of a billion dollars lying on bed is worthless”. I'm not gonna compare India and China
regarding the sports infrastructure. But being a student from a rural school, | can clearly
remember that we had one PT period per week and often that too used to be substituted by
Maths class to complete the unfinished chapter. We used to practice sports a few weeks prior to
our Annual Sports day, just to stand on the podium. Competition was less, consequently
productivity and skills of sports were low among the students. This common story is revolving
across many Indian Govt. Schools. To motivate children, parents show the dedication and
consistency of Sachin Tendulkar, but always want their child to be a doctor or engineer or a
teacher.

Sports and games indirectly play a vital role in developing the sense of unity, discipline,
acceptance of defeat, patience, good physical and mental health. And all the parents need to
understand it. It's really needed to define a sports quota in every school where students of that
guota can focus more on their respective game or sport, get good health and training facilities
under the execution of Sports Ministry. But that’s not all. What about the future of these
students if they can’t be able to make their place in national or internationals? So, not only the
Railways, Govt. need to assure more job vacancies in other departments for sports quota. And
most importantly, students need to push themselves from PUBG Battle Ground to real ground.
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Being a developing country, India is moving fast towards digitalization. “A coin has both
sides ”. Whether to get the maximum benefits of digitalization or to flow with the modern time,
most parents have smart phones or laptops and children are misusing it, stifling their
productivity and harming mentality.

It is obvious that there is no better alternative of digitalization; but we must find ways to
address the issue. Wikipedia, Google, YouTube etc. are extraordinary sources of knowledge.
Teachers should assign projects or assignments to the students where they must use digital
sources. It's better if they post their activities on social media which may motivate them to do
more. Teachers need to cooperate with them as well as check the activities regularly. And
children may develop a better hand to use the digital devices this way. So, definitely we need
digitalization in education, but up to the limit so that it doesn’t affect the productivity of
students.

Nowadays, education is a profitable business for the non-govt institutions. And the main
customer of this business is middle class parents. They are so anxious about their child’s future
that they are investing a thick part of their savings in this foolish game without any hesitation.
They are being provoked by society. One reason is also the bad infrastructure, inadequate
education quality, and less facilities in Govt. schools. Countries like Norway, UK, US, Israel
expend 7-8% of their GDP in education whereas India spends around 3.5% of its GDP. State and
central governments need conjoint collaboration to tackle all the issues. In this field, Delhi
government’s initiative has received country wide acclamation. In Delhi, even wealthy parents
show interestin sending their children to the government schools.

Education has a pervasive impact on every aspect of life or to build a great nation. A
country’s economy becomes more productive as the proportion of educated workers increases
since educated workers can more efficiently carry out tasks that require literacy and critical
thinking. In this sense, education is an investment in human capital, similar to an investment in
better equipment.

Published in E-Magazine qo 053




@@ﬂﬂ o BIfF Ao ST “Afas

Theory of Everything?

Soumyajit Mondal
Graduate, Dept. of Mathematics (2021)

Birth of String Theory

The General Theory of Relativity is needed to understand the use of planets, stars, galaxies, and
their relationship to gravity. We use Quantum Field Theory to understand the size and
interaction of matter at the atomic and subatomic levels. These two theories work perfectly in
their own domains. Now the question is why two theories to understand this universe? Can't
there be one theory that enables us to understand everything that happens in the universe?
From this question arose a new theory of physics, called String Theory.

Speciality of String Theory

The peculiarity of this theory is that it speaks of multiple dimensions and quantum gravity and
what was before the big bang. Answer that question. There are four types of interactions in the
universe. Among these, Gravitational Force is a force which we can’t define at microscopic
level. If there is a theory that can prove quantum gravity, then we get a unified theory through
which we can explain all kinds of forces. Among all the theories discovered in Physics so far
String Theory is a theory that claims to prove quantum gravity.

Concept of String Theory

We know that the nucleus of a particle contains neutrons and protons, and the electrons are
always orbiting the nucleus. Protons are made of a type of particle called Quartz. This is the end
of physics. So we have accepted that quartz is the smallest part of matter. But according to
String Theory, there is a kind of energy inside quartz that is always vibrating which makes it look
like a string or a membrane. This string is made of different materials for different sizes. If we
had the most powerful microscope, we would see only strings around us, vibrating at different
frequencies and patterns. This is why our world is so diverse. This means we have got a unified
theory. But when we look at the mathematical equation of string theory, we understand that
string theory is not defined in special three space dimensions and a time dimension. String
theory is defined in a universe with ten space dimensions and a time dimension. That is why
string theory will not work in our universe. But we can derive the Standard Model through this,
which means that string theory can be true. So now the question arises where are the
remaining six dimensions? Why can’t we see them if they really are in this universe? If we look
at a wire from a distance it will look one dimensional but for an ant, it is not one dimensional
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because the ant can move easily on it. This means that we have some dimensions in front of us
butwe can’t see them.

What'’s Graviton?

At the beginning of the invention of string theory, it was mathematically proved that there is a
kind of massless particle in an atom. Since there is no experimental proof of string theory,
scientists did not want to take it seriously. But when scientist Sir Quartz removed the
complexity of this theory, he said that this particle actually describes gravity. This massless
particle is called Graviton. These Gravitons carry gravity at the quantum level. So, if this theory
is true, then we can understand all the fundamental forces at the quantum level. But still now
Gravitonis a hypothetical particle. Physically no such particle has yet been found.

M-Theory

String theory is very interesting. There are different forms of string theory. Different physicists
have developed six different string theories based on their thinking. But the basic idea of each
string theory is the same. Out of these six theories, five theories speak of ten space dimensions,
but the sixth one, Bosonic String Theory, speaks of twenty six space dimensions. Because the
framework of these six theoriesis the same, they are collectively called M-Theory.

Existence of String Theory

Finally the question arises whether string theory is right or wrong? At the moment we can’t
accept this theory as correct but it can’t be said that it is wrong. String theory predicts a particle
called Tachyon whose speed is greater than that of light. But in physics, the speed of light is said
to be the highest, so most physicists don’t accept this theory. But if somehow the existence of
the Graviton particle is proved then this theory will be proved true.
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Bioluminescence

Purabi Sarkar
BSC. PASSED OUT BATCH 2021

Have you ever seenashiningsea?

Have you ever seen the films Avatar and Life of Pi ? Have you ever thought about the magic of
nature showninthe above films ? Is it just animation ?

Let us look at the science behind the magic and this magic in terms of science is known as
Bioluminescence

Bioluminescence

“The sea was luminous in specks and in the wake of the vessel, of a uniform slightly milky
colour. When the water was put into a bottle, it gave out sparks...”

- Charles Darwin’s first entry in zoology notebook

Bioluminescence is the emission of light due to some
chemical reactions in the bodies of the living organism.
Bioluminescence occurs widely in marine vertebrates
and Invertebrates, as well as in some Fungi
microorganisms including some bioluminescent bacteria
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Another termi.e biofluorescence which is similar to bioluminescence ( production or emission
of light). Though itis similar , many factors makes them different from each other.

Bioluminescence is chemical reaction taking place in the living organism like fireflies
whereas Biofluoroscence is the phenomenon where organisms absorbs light of shorter
wavelength and emit light of longer wavelength like coral and jellyfish.

CHEMISTRY BEHIND BIOLUMINESCENCE

Protein structure
of luciferase

of firefly

All the bioluminescence reactions involve oxygen oxidation of the luciferin which is catalyzed by
the enzyme called a luciferase or a photoproteins, which is a luciferase variation which factors
required for light emission (including the luciferins and the oxygen) are bound together as one unit.

Photo proteins are triggered to produce light upon binding another ions or cofactor, such as
Ca2+or Mg2+which causes the conformational changes in the protein. Photo proteins were
only recently identified, and biologists and chemists are still studying their unusual chemical
properties. Photo proteins were first studied in bioluminescent crystal jellies Aequorea victoria
found off the west coast of North America.

Some bioluminescent organisms produce (synthesize) luciferin on their own. Whereas some do
not produce their own but absorbs it from other organisms, either as a food or a symbiotic
relationship.

More importantly , the chemical reaction creates light and bioluminescence is the cold light that
means less than 20% of light generates thermal radiation or heat.

Chemical reaction:

luciferase
(A) luciferin + O, — oxyluciferin + CO, + hv

(B) photoprotein + Ca?* — protein-coclenteramide + CO,; + hv
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In some cases, the bioluminescence intensity is assumed to be reflect the velocity of the enzyme
substrate reaction, this intensity is used to analyze the kinetics on the Michaels Menten model.

Michaelis-Menten Curve
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BIOLUMINESCENCE LIGHT

Bioluminescence results from a chemical reaction that releases a large amount of energy
which, instead of being dissipated as heat as in a normal chemical reaction, is channeled to
populate the product molecule in its excited electronic state. This excited state is the same one
produced in that molecule by the absorption of radiation, so that the spectral distribution of the
bioluminescence is often the same as that of the product fluorescence. The color of the
bioluminescence however, is sometimes "tuned" by the protein environment of the product
excited state, a property evolved to suit the function of the light emission, that is for
communication, defense against predation, etc.

Visible radiation corresponds to light in the wavelength range of 400-700 nm (Figure |).
Bioluminescence spectra are broad bands with widths at halfheight around 60-100 nm.

The appearance of bioluminescent light varies greatly, depending on the habitat and organism
in which it is found. The bioluminescence maximum of most marine species falls within the
range of 450-510 nm (7), whereas terrestrial organisms have predominantly a yellow-green
bioluminescence color. In ocean water, blue to green (400-500 nm) luminescence achieves
maximum transmission, whereas terrestrial species have their maximum visual sensitivity for
yellow light. Visual pigments of most marine organisms are correspondingly most sensitive in
the bluegreenregion.

Figure | : The
end- product of
) bioluminescence is
460 480 500 520 540 560 580 600 620 635 (nm) visible light. The
visible part of the
spectrum is 400-

bioluminescence emission
of marine organisms 700 nm, and the
emission maxima
lumi
450 * 490 (nm) of n?ost umm.ous
marine organisms
470nm falls within the
best wavelength for !
light transmission in ocean water range of 450- 490
-ALSO- nm. ( Source -
maximal sensitivity of visual pigments Google)
of most marine organisms
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Green Fluorescent Protein (GFP)

GFPisaprotein found in jellyfish that gives green colour. The protein has 238 amino acids , three
of them ( number 65 to 67) form a structure that emits visible green fluorescent light. GFP
interacts with the photoprotein aequorin, which emits blue colour (bioluminescence) when
added with calcium. GFP absorbs the blue light produced by the initial reaction and re- emit it at
alonger wavelength as green light which is known as resonant energy transfer.

It act as a marker gene which is inserted in the interested gene which producing protein. It helps
the Scientist to see the particular protein.

Photoprotein

450 475

500 525
Wavelength (nm) /

Do you know?

GFP glows green under blue or UV
light and easy to detect. This work was
considered so important that it was

awarded the Noble prize for chemistry

Fluorescent ‘\ in 2008.
protein G

—

Green Fluorescence Protein

luciferin Luminescence maximum (nm) Approximate colour
. L 560 at pH=7.1 Green
Firefly luciferin 615 at Ph=5.4 Orange e
Bacterial luciferin 490 Turquoise e
Dinoflagellate luciferin 474 Blue ]
Coelenterazine 450-480 as an anion Blue to turquoise ]
400 in the -COOH form Purple ]

FUNCTION OF BIOLUMINESCENCE

Defense
Schooling of fish
Luminous lure
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Feeding
Communication
Meeting
Camouflage

BIOLUMINESCENCE AND PEOPLE

This bioluminescence has a wide application. Once the scientist discovered that the fireflies
create luciferase and luciferin. So they use genetic engineering to make this light creating
reaction in other organism so that can glow.

They insert gene creating luciferase and luciferin in the tobacco plant. Due to this reaction it is

: : able to lights up. They are trying to create this
reaction in trees as there are many practical
use of this. By this way it will be possible to
create energy free and environment friendly
safe lights which can be planted at the side of
the roads. Another important use of
bioluminescene is that the bioluminescence
bacretia is use to detect the pollutant In water.

Biolights

The new “bio-light “concept of Dutch electronics company Philips creates light in the same way
as the bioluminescent living organism like fireflies and glow worm do. Philips newest Microbial
Home project is resourceful and present which depend on the biological process. The system
uses bioluminescent bacteria which feed on the methane and composed material which
produces soft green lights. The bacteria is housed in the wall of hand blown glass cells and
connected to the food source at the base through thin silicon tubes. The bacteria’s food source
comes in the form of methane gas which comes from the solid bathroom waste and vegetable
trimming using the methane digesters located in Philips biodigester kitchen island - the main
hub of the Microbial Home.

Light produced by bacteria is heat free compared to incandescence which is light generated by
objects heated to glowing.
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Bioluminescence Imaging

Bioluminescence imaging is a technique that takes the advantage of the light emission by the
organisms which involves luciferin and luciferase. It is used to detect the tumor growth and for
the detection of cancers like A549 lung cancer and MDA-MB 231 breast cancer. It is particularly
well suited for the small animals.

injaction of mutated microbe
of bioluminscent substrate

Fiefy s

@%ﬁ

Pseudo-color image
and data analysis

MOouse model: imaging sysems

mmltmdlnnsmm{:&l wvitro andlor in viv a —

Tumor cels transfected] ——
with luciferase gene
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HUMAN BIOLUMINESCENCE .......... WE ARE GLOWING

Human body glimmers, emitting very low intensity light which is not detected by the human
eyes. This discoveries was made by the Japnease researchers Daisuke Kikuchi and Masaki
Koboyashi from the tohoko institude of technology and were able to take the first image of the
human bioluminescence. This was published in the PLoS One, in the paper titled, ”Imaging of
Ultraweak Spontaneous Photon Emission from Human Body Displaying Diurnal Rhythm.

As thelight is not dectected by the human eyes so highly sensitive CCD (Charged coupled device)
camera. This discovery is high achievement in the field of biology.

Researchers stated that “the human body directly and rhythmically emits light” and that there
is the diurnal change in photo emission.

Experimenting Bioluminescence in Humans

Researchers Daisuke Kikuchi and Masaki Kobayashi used a very sensitive CCD camera to
observe the upper bodies of the volunteers over a period of days

Five male volunteers stripped down, cleaned their skin, and entered a light sealed chamber for
20 minutes every 30 hours between 10am to 10pm. The researchers used a special ultra
sensitive CCD camera kept at -120°C that can detect individual photons.
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Observation

1.

The human body emits light which is invisible to the naked eye; this light is precisely 1000
times weaker than the human eye can perceive.

The human body emits light rhythmically and directly.

The light emitted by the human body is at its highest intensity late in the afternoon and it is
atits lowest intensity late at night.

The forehead, cheeks and neck are the areas of the human body from which light of the
brightest intensity is emitted as compared to other body parts.

It was also noted that the brightest areas noticed upon thermal imaging of the human body
did not correspond with the brightest areas on these images of human bioluminescence.

Reason behind this Bioluminescence Bioluminescence in humans occurs due to metabolic
reactions. When cells of the human body respire they produce highly reactive free radicals.
These free radicals interact with free floating protein and lipids. This reaction can, at times, lead
to further interaction with fluoro phores in the human body, which leads to the emission of light.
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The Abel Prize

Sahani Parvin
Graduate, Department of Mathematics (2021)

There is no Nobel prize for mathematics, but many mathematicians have won the prize,
most commonly for physics but occasionally for economics and in one case for literature. The
Abel Prize is instead to give the mathematicians their own equivalent of a Nobel Prize. The Abel
Prize dates back to 1899 when its establishment was proposed by the Norwegian mathematician
Sophus Lie, when he learned that Alfred Nobel’s plans for annual prizes would not include a prize
in mathematics. The award was first proposed in 1902 by King Oscar Il of Sweden and Norway,
just a year after the award of the first Nobel Prizes. However, the plans were dropped as the
union between two countries was dissolved in 1905. As a result mathematics has never had an
international prize of the same dimension and importance as the Nobel Prize.

Plans for awarding the Abel Prize were revived in 2000, and in 2001 the Norwegian
Government granted NOK 200 million (about $22 million) to create the new award . Niels
Henrik Abel (1802-1829), after whom the prize is named, was a leading 19" century Norwegian
mathematician whose work in algebra has had lasting impact despite Abel’s early aged. Today
every mathematics undergraduate encounters Abel’s name in connection with commutative
groups which are more commonly known as “abelian groups”.

As it happens, Abel’s own field of group theory plays a role in the Atiyah-Singer Index
Theorem, but this is not a condition for the award of the Abel Prize. The Abel Prize is awarded
annually, and is intended to present the field of mathematics with a prize at the highest level.
Laureates are nominated by an independent committee of international mathematicians.

As a result of Norway’s action, made in part to celebrate the 200" anniversary of Abel’s birth in
2002, mathematicians now to have an award equivalent to the Nobel Prize. In addition to honoring
outstanding mathematicians, the abel prize shall contribute towards raising the status of
mathematics in society and stimulating the interest of children and young people in mathematics.
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“Looser stop when they fail, winners fail till they succeed.”
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“Impossibleitself says lam possible.”
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“The life will never give us a second chance. So do not spoil the time. Story stay with hope and be positive. Time is
not perfectitself. Try to make it favourable. Stay positive, everything will become positive ata time.”
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We have come to this world to
accept it, not merely to know
it. We may become powerful
by knowledge, but we attain
fullness by sympathy. The
highest education is that
which does not merely give us
information but makes our life
in harmony with all its
existence.

~ Rabindranath Tagore
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