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Man is the most insane species. He 
worships an invisible God and destroys 
a visible nature. Unaware that the 
Nature he is destroying is the God he is 
worshipping.  

-Hubert Reeves

“

”



EdITORIAL
Only two things are infinite, the universe 
and human stupidity, and I’m not sure 
about the former. 
 -Albert EinsteinDuring one of the board meetings, 
a junior of mine planted this idea in me- 
the idea to revolutnize the school science 
magazine. It took me back to the editorials of 
one of my former Editors-in-chief – An Idea. 
And I decided that almost half a decade after 
him, I would redefine an idea in my Editorial, 
for Wavelength is a magazine of ideas, ideas 
that we believe can change the world in ways 
both small and big. It was rightly said in the 
movie Inception that, “A single idea from the 
human mind can build cities. An idea can 
transform the world and rewrite all the rules.” 
An idea is indeed the most resilient parasite. 
It can grow to define you or to destroy you. 
A simple idea of revolutionizing the school 
magazine was giving me sleepless nights. 
It changed the way my board used to think. 

The first page shares an interesting thought 
that Huber Reeves brought across, about 
the strangeness of humankind, how we 
worship an invisible god and are destroying 
a visible nature. With every passing minute 
,our environment is deteriorating. In all 
our issues, we try to include thoughts and 
facts that urge people to work towards 
our environment, our society, our nature. 
We make an all-out effort to help people 
realize that its us who need to take charge 
of our degrading environment, and with Ms. 
Madhubala Joshi  visting our school and 
agreeing to an interview with us, we had 
all the more reason to include thoughts on 
nature in this issue. Ms. Madhubala has 
returned to India after almost a year long 
stay in the Antarctica and she shared with 

us what it is that makes the Antarctica ‘The 
Heaven On Earth.’ 
The cover story this time is on the Nano 
Technology.  It is intriguing to see how 
when anything miniaturized to the nano 
meter scale has absolutely new properties, 
very different from the ones of its larger 
kin. This property makes nano-particles a 
potential technology for bringing about a 
change in the future. Another topic  is gene 
customization- designer babies, a topic that 
has inspired recent films and documentaries 
all across the world. In this issue we 
explore the unimaginable powers of your 
brain, possibilities of teleportation, an idea 
questioning the reality, and many more ideas 
that will make you think about your future 
clasped in the hands of the sciences. With 
this I leave you to read, explore and imagine 
the forthcomings.

Signing In,
Shaurya Poddar

Editor-in-Chief

”
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The Mandela
 Effect

Today, ‘what you end up remembering isn’t 
always the same as what you’ve witnessed’, 
as quoted by Julian Barnes. The unreliability 
of memories has long been questioned by 
psychologists who believe that they are 
crafty, but actually shape our identity. Human 
memory in particular is a powerful but tricky 
thing which can mislead us sometimes.

People around the world have reported 
some surprising and mysterious memories. 
They remembered the hearing of the South 
African statesman and civil rights activist, 
Nelson Mandela’s death decades before he 
actually died, in 2013.  Some also recalled 
watching his funeral on television. Taking one 
more example like this, simulations of the 
1997 Princess Diana’s car crash are regularly 
mistaken for real footage. Fiona Broome, 
paranormal consultant, coined this game of 
vivid and tricky memories “Mandela Effect” to 
explain this collective misremembering. Some 
people also speculate it as the consequence 
of multi universe theory—the proposition that 
our entire observable universe is only one of 
“many worlds”, representing different ways 
that time stream might have developed.

Psychologists explain the Mandela effect as 
false memory. This effect involves mistakenly 
recalling experiences which have literally never 
happened. Broome explains the effect with 
the help of pseudoscientific theories claiming 
that differences arise from movement between 
parallel realities i.e. the multiverse.This theory 
states that within each universe alternative 
versions of events and objects exist. Some 
theories also propose that the Mandela effect 
evidences changes in history caused by time 
travellers and also that distortions result from 
spiritual attacks linked to Satan, Black magic 
or Witchcraft.

Considering the element of time stream, some 

Mandela effect experiences might be linked to 
time travel. Professor Tamara Davis told the 
BBC, “something out there is having an anti-
gravity effect, it’s pushing rather than pulling. 
We don’t know what that is, but it makes up 
most of the Universe. We call it dark energy. 
By understanding this mysterious energy, 
we could be a step closer to time travel. 
It’s thought that dark energy may be the 
key to manipulating a wormhole and taking 
advantage of its route to another point in 
time.” For instance it was wrongly recollected 
that C-3PO from ‘Star Wars’ was gold, actually 
one of his legs is silver. Similarly, people often 
wrongly believe that the Queen in Snow White 
says, “Mirror, mirror on the wall.”The correct 
phrase is said to be “Magic mirror on the wall.”

The majority of Mandela effects are attributable 
to memory errors and social misinformation. 
This is not to say that the Mandela effect is 
not interpretable in terms of the multiverse. 
Indeed, conception of the parallel universes is 
consistent with the work of quantum physicists. 
But, until the existence of alternative realities 
is established, psychological theories appear 
much more plausible.

Gaurang Bhati
XII
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A terrifying thriller with a surprisingly warm heart, 
John Krasinski’s A Quiet Place is a monster-
movie allegory for parenting in a world gone 
very, very wrong. A couple with kids in real life, 
Krasinski and Emily Blunt here play parents in a 
world where even the slightest noise can lead to 
sudden, violent death: Training their children to 
be self-sufficient without making a sound is as 
unique a challenge as, well, let’s not waste the 
time explaining what in 2018 America might feel 
like a plague of revolting, apocalypse-creating 
monsters, because even moviegoers who don’t 
accept the metaphor are going to have the 
pants scared off them. Third time’s the charm for 
Krasinski in the director’s chair, as commercial 
success is all but guaranteed.
Opening with a card that reads “Day 89,” the 
movie finds our unnamed family gathering 
provisions in an upstate New York Community 
that has become a ghost town. As they sign 
to each other — the daughter is deaf, and 
presumably, knowing sign language helped them 
keep each other alive as their neighbors were 
killed — we learn that the spidery creatures who 
have wreaked havoc have exceptional hearing. 
Being blind, that’s the only way they can locate 
things to eat. Two parents and three children 
start the long walk back home. In a beautifully 
staged, heartbreaking scene, one of the children 
makes a mistake and is killed.
A little over a year later, Mom is pregnant. Who 
would bring a child into this world — and how 
would one even manage labor and delivery 
quietly? A soundproofing scheme is being 
planned, though no one is eager to find out if 
it works. The four live in an Edward Hopper-ish 
farm house with a big red barn and corn silos 
next door. The camera notes clever adjustments 
they’ve made to turn life’s volume down, and, 
in an early clattering mishap, we learn both how 
intense the danger of discovery is and get a 
quick hit of already-needed comic relief.
Scenes of what passes for ordinary life let the 
screenplay focus on Mom and Dad’s attempts 
to educate their son (Noah Jupe) and daughter 
(Millicent Simmonds) while never letting them 
forget how dangerous their lives are. One thinks 
of what we hear from parents of black boys, 
raising them to be normal and happy but hyper-
vigilant about the way they are perceived by 
others.
Blunt is a loving mother who can’t help but 
whisper just a tiny bit as she encourages her 
son to be brave; Krasinski’s expressive eyes are 
especially well suited to expressing the depth 
of his concern for them. On the two or three 
occasions when he finds ways to bring full-

throated voices into the picture, Krasinski milks 
them for emotional impact.
Lest this sound too warm and fuzzy, understand 
that things are about to get incredibly violent, 
and stay that way.

Down in the basement, Dad’s keeping track of 
what they’ve learned about the monsters; trying 
to communicate with the outside world via Morse 
code and shortwave; and making repeated, 
failed attempts to fix the hearing aid connected 
to the girl’s cochlear implant. His failures on the 
last front prompt adolescent sulking from the 
daughter, though we come to understand there’s 
more going on there. Each member of the family 
feels deep guilt about her brother’s death — 
“who are we if we can’t protect them?,” Mom 
weeps at one point — but the girl feels it in a 
special way, and it leads her to wander off from 
the house at a very bad moment.
Obviously, Blunt’s character will go into labor 
before the movie ends. But that’s just about the 
only predictable thing here, and the film finds 
ways to turn even that into a surprise. Things 
start when the family members are scattered 
throughout the area, unable to help each other, 
and we get our first good looks at the exceptional 
creature design of these monsters, whose heads 
open up, petal-like, to reveal huge, intricate ears 
and rows of sharp teeth.

The ordeal Mom endures in a house alone with 
a beast would suffice to make this a crowd-
pleasing horror film. But things are barely 
getting started, and the ways Krasinski and his 
collaborators find to ratchet up the tension are 
sometimes so surprising they provoke shocked, 
appreciative laughter. The final third is a thrill ride 
whose relentless action beats make just the right 
pauses for emotional effect.

You might have to go back to Jeff Nichols’ 
2011 Take Shelter to find a film that has used 
the fantastic this well to convey the combination 
of fear and responsibility a good parent feels. 
They’re completely different films — that one a 
long psychological simmer, this one a sense-
teasing, rolling boil. If only it were this fun being 
terrified in real life.
 
 

Aditya  Mehra
XI 
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Sound is produced when objects vibrate. These 
waves move through air, water, vacuum or 
ground. Sometimes they interact with each other 
or with matter.
Sound waves can pass through one another 
without any change or distortion, but in the 
right conditions. They can change each other 
dramatically, for example, identical sound waves 
that are out of phase (their compressions and 
rarefactions are reversed) can cancel each other 
out. On the other hand, identical waves that are 
in the same phase combine their compressions 
and rarefactions, doubling their amplitude.
As sound waves travel, they spread out in all 
directions in a curved path. Farther they travel 
from the source, more they spread and quieter 
the sound becomes. However waves with longer 
wavelength generally travel farther than ones 
with short wavelengths.

   The LRADs( Long Range Acoustic Device) job 
is to make sound- lots of sound. It produces 
very loud sound that is audible over relatively 
long distances. But It’s not limited to producing 
painful noise for use as a weapon . It can also 
amplify voices or recordings to a level that is 
loud and clear but not painful or debilitating. 
Instead of using one big, moving device to make 
all the sound, the LRAD uses lots of little ones. 
A speaker usually uses one rapidly moving 
diaphragm to make sound. The LRAD uses 
an arrangement of piezoelectric transducers.  
Transducer is a device that converts variations 
in a physical quantity such as, pressure or 
brightness, into an electric signal. In this case it 
changes electrical impulses into sound.
A piezoelectric material is a substance that 

is electrically polarized permanently. It has a 
positively charged and a negatively charged 
side. If we apply pressure to a piezoelectric 
material, it creates an electric impulse. On the 
other hand, if we apply an electrical charge to 
it, its molecules move and it changes shape. 
Using electrical current from a battery, generator 
or other source, the LRAD applies electrical 
charge to lots of piezoelectric transducers. The 
transducers rapidly change their shape and 
create sound waves.

Advantages of LRAD
 Human rights groups and hearing specialists 
alike have raised concerns about the LRAD. 
According to the National Institute on Deafness 
and other communication disorders, any sound 
over 90dB can damage a person’s hearing. So 
the LRAD can threaten the hearing of anyone in 
its path, regardless of whether there is any wrong 
doing, even when used only for communication. 
Like stun guns, tear gas and less-lethal 
ammunition, LRAD can be used for crowd control 
and in other situations as a non-lethal weapon. 
Non-lethal weapons are somewhat controversial 
too. Human rights groups stress that even though 
they are less lethal; they are still weapons and 
have caused deaths in some circumstances. The 
LRAD in particular has drawn criticism since its 
effects can be permanent, whereas non-lethal 
weapons effects are supposed to be temporary. 

Rudresh Bhandari
XII
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Reality Is Just 
A Simulation

04 | Wavelength

Your entire life is a lie. Your favourite soccer 
team does not exist. Both the world wars 
never happened. You think that it is the year 
2019, but it is closer to the year 8425. These 
are just some of the few possibilities if one 
is to to cling to the belief that the human 
race is living in a simulation as of now. 
Simulated reality was first proposed by the 
revolutionary Matrix trilogy in 1999. Since 
then many people have tried searching the 
deepest recesses of their minds in order to 
grasp this concept.

One philosopher who was able to 
successfully formulate this concept was 
Nick Bostrom, who gave us the Simulation 
Hypothesis. This hypothesis is based on 
the idea that reality is an illusion. It can be 
traced back to the Butterfly Dream, which in 
Indian culture is known as ‘Maya’. 

The Matrix Trilogy was able to portray this 
concept very vividly but it is in fact too far 
fetched. It might be possible that a race with 
an intelligence quotient far greater than ours 
have put us in a simulation. But their seems 
unlikely, as we cannot guess why they 
would do this. Another possibility is that the 
future human race is running simulations of 
their ancestors’ lives, much like the Animus 
in the Assassins’ Creed series. It might be 
possible that one day you might wake up to 
realise that you were in a simulation of your 
ancestor’s life since your birth.
The idea of simulated reality also opens 
the door to the idea of eternal life and 

resurrection. If we really are living in a 
simulated reality then our current life is the 
result of a vastly complex program. Once 
that program ends, so does our life. But if 
this program was set to repeat itself for a 
very long time, it would mean the extension 
of the individual’s life. Similarly a program 
that has ended can be made to run again. 
So if an individual’s life program has ended, 
it only needs to be initiated again, thus 
resulting in the individual’s resurrection. 
This might explain the reason behind the 
‘rumored’ miracles that religions have to 
offer.
Another reason to believe that we are living 
in a simulation is that as we discover more 
of the universe, the more we come to realize 
that all things follow mathematical and 
physical laws. Many scientists believe that 
this is because the universe (simulation) 
that we are in is built by certain programs 
that have the same units, causing nearly all 
things to behave like each other.
If we truly are living in a simulation, then 
there is bound to be a bug in the system- 
a bug that will cause the whole simulation 
to go haywire. In the Matrix, this bug was 
known as the One, the anomaly. If that 
is the case, we can only wait for such an 
anomalous activity to happen and free us. 
Until then, it is best that we keep doing what 
these beings want us to do, so that they do 
not shut us down. 

Tushar Gupta
XII
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Teleportation
Is it possible?

Have you ever thought of instantaneous 
movement? Today, one of the most important 
needs of the society is transportation and what 
could be better than hastening the process. Our 
approach towards this shows a very inclining 
graph.

Particle physicists have been hypothesising as to 
how they can make the speed of transportation 
reach its pinnacle, from whence came the idea 
of teleportation that grabbed immense attention 
and seemed of interest to physicists globally. 

The idea of teleportation sounds quite simple 
(thanks to the Star Trek series), but ironically it is 
extremely esoteric. Unlike what an average man 
can imagine, it does not mean entering some 
sort of portal and at the next very instant, finding 
oneself at some completely different place. 
Although no milestone has been achieved in this 
field yet, but theoretically it is possible via two 
methods. 

The first one being the archetype, physical 
reconstruction at any point X and then 
reconstruction at any point Y . The latter involves 
the transportation of the body by converting it 
into a digital form which is data and then re-
converting it back  to matter , with all your organs 
and your body intact. You might think that these 
theories are impossible at the sound of it, but it 
was back then in 1993 that an international group 
of scientists proved that in principle it is not 
impossible and not against the laws of physics. 
Recently, the Chinese have put these concepts 
into reality by being able to “Teleport” a photon 
to a satellite as far away as 300 miles. This was 
made possible because of a phenomenon known 
as “Quantum entanglement”. In simple terms it 
means that a pair of photons are able to share 
the same state at the same time even though 
separated by long distances. Changing the state 
of one particle will automatically change the state 
of the other one without any evident connection.

Physicists are in a dilemma as to how they 
will implement this phenomenon in case of 
transferring information between two entangled 
particles. What they discovered is that it requires 
the involvement of a third particle to entangle the 
original one and change or manipulate the state 
of the particle at a distance.

From the idea of teleportation in form of data 
transmission there was immense confusion 
because of the reason that the exponential 
number of cells in our body will require 
tremendous amount of data bandwidth for the 
conversion ie:-
A pop physicist Michio Kaku discovered that an 
organism as small as a bacterium contains 9×10 
to the power 10 atoms and the amount of data 
required  just to convert a human cell into its digital 
form requires approximately 2.6×10 to the power 
42 bits of data .The amount of time and energy 
required in this process is unfathomable. To be 
frank, it would be quicker to walk. Nevertheless, 
it is still not certain that you would survive this 
transformation or not. 

Coming to the archetype, how will the breaking 
down and the reconstruction of the human 
body take place? The device which will be 
used in this can be envisaged as a huge MRI 
scanner with ultimate precision. This scanner 
would function with the help of X-rays with 
super short wavelengths and high frequencies; 
efficient enough to carry much more data than 
the fibre-optic we are aware of. When we come 
to the microscopic world what we think of is how 
can we teleport something as small as a single 
particle. The problem that we encounter in this 
process is the Heisenberg uncertainty principle- 
part of the quantum realm. 

This simply states that to know the position of a 
particle, we have to change its velocity and if you 
want to find out the exact velocity of the particle, 
you need to skip through the positioning part 
(this may sound counter intuitive). The velocity 
and the position of a particle is together referred 
to as its state,  and without knowing the exact 
state of the particle, it is rather impossible to 
teleport it. 

In conclusion, the fastest thing in the known 
universe is light, and as Einstein states that, 
“Anything which travels at the speed of light will 
have no weight” . According to that, teleportation, 
in case of humans, will be the next breakthrough 
in science, so when it comes, it will smash all the 
old laws and pave way for the new ones.

Argha Gupta 
X
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The Northern Lights 

Scientists from a long time have been 
researching on the lights over the north and 
south Poles. These lights are known as the 
auroras. The one in the south pole is known 
as Aurora Australis. These southern lights can 
be seen from Tasmania, Antarctica and New 
Zealand. The one in the north are the northern 
lights. These lights are known as polar lights 
or Aurora Borealis named after the Roman 
goddess of the dawn, Aurora, and the Greek 
term Boreas meaning “wind of the north”. 

This variation of colors in the sky is caused 
because of ionization of the atmosphere. 
It occurs in the Earth’s ionosphere and it result 
from collisions between energetic electrons 
(sometimes protons, and even heavier charged 
particles) and atoms and molecules in the 
upper atmosphere. The ultimate origin of this 
energy which powers the aurora borealis is 
the Sun – via the solar wind – and the Earth’s 
magnetic field. Interactions between the solar 
wind (which carries its own tangled magnetic 
fields) and the Earth’s magnetic field causes 
electrons (and other particles) to be trapped 
and accelerated; those particles which do 
not escape ‘downstream’ to the magnetic tail 
‘touch down’ in the atmosphere, close to the 
northern magnetic pole.This is mostly seen in 
high latitudinal areas. These lights form in a very 
elegant manner because of the rainbow colors 

being reflected by the rays of sun. Green is the 
most seen color as a result of atomic oxygen 
altitudes between 100 and 200kms. These 
lights are admired by everyone but they also 
cause some complications like disturbance in 
atmosphere, causing breakage of radio signals 
in the areas where they exist.

These lights are such that they are visible from 
space and so many images have been taken 
by the satellites for scientific research. These 
auroras are not only on our planet Earth but have 
also been spotted on other planets like Jupiter 
and Saturn by the space probes Voyagers 1 
and 2. On Uranus auroras get weirder because 
of the planet’s magnetic field which is oriented 
roughly and vertically. Uranus’ auroras look like 
single bright spots. It is important to remember 
that whilst these lights look like flares of fire, 
they are actually very cold. Northern lights, for 
instance, are basically hot flying particles from 
the sun, hitting the earth’s magnetic field with 
high speeds, in an area where the surrounding 
temperature is much below 0 degree Celsius.

Aditya Parmar
X
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Scarecrow
"There's nothing to fear,

but fear itself”

Jonathan Crane A.K.A. The Scarecrow is a 
criminal in Gotham City who takes pride in 
spreading fear using his specially designed 
Fear Toxin. He is the son of Dr Crane, a scientist 
who researched the emotion of fear. Unable to 
use proper test subjects he used his own son 
as a guinea pig. As a result, he was traumatized 
for most of his childhood and when he grew 
up he became a psychologist with a speciality 
in phobias. Due to his  traumatic childhood, 
Crane sought to control fear and started using 
patients to develop a gas, that would later be 
known as the Fear Toxin. Crane soon adopted 
the alias of ‘The Scarecrow’ and became a 
threat to Gotham, using criminal measures to 
perfect his gas.

The Fear Toxin is a powerful hallucinogenic 
drug, which, when inhaled, makes the patient 
hallucinate, and  their worst fears become a 
reality. Though there is no real existence of this 
drug, all the same, there are certain chemicals 
and enzymes that have more or less, the 
same capabilities- making a person visit his 
worst fears by attacking the amygdala, a part 
associated with fear and fearful memories in 
the brain.

1.CRH: Corticotropin-Releasing Hormone, 
is a peptide hormone and a neurotransmitter 
that is involved in stress response and causes 
general feelings of dread and anxiety.
2.BZ Gas: 3-Quinuclidinyl Benzilate, is a 
hallucinogen that can be inhaled or dissolved. 
It  is an inhibitor of acetylcholine, which is 
related to atropine. This drug does not cause 
feelings of dread or anxiety but it does cause 
hallucinations.

Aforementioned chemicals and hormones do 
not certainly act like Scarecrow’s Fear Toxin, as 
they do not act on the amygdala in the brain, 
associated with fear and  fearful memories. For 
this, there is a specific protein.

BNDF: Brain-Derived Neurotrophic Factor is a 
protein found in humans that is encoded by the                    
BDNF Gene. It is a member of the neurotrophin 
family of growth factors.

This primarily deals with long term memory. 
Scientists have found that the irregularities in 
the BDNF protein have found patients suffering 
from PTSD(Post Traumatic Stress Disorder). If 
tweaked in a certain manner by some kind of 
chemical agent, and alteration in BDNF levels 
in the basal lateral amygdala, could bring 
up personal fears caused by past traumatic 
experiences. This is very similar to the effects 
that are seen by the Fear Toxin. 

These, however, do not act as fast as 
Scarecrow’s Fear Toxin, which acts on the 
human nervous system far quicker than these 
agents, because of its higher degree of potency 
levels.

Beginning  with the advantages of the gas, 
that could be created in the real world, is that it 
could be used on high security prisoners. This 
method of punishment, which would make 
the prisoners hallucinate about their worst 
fears, is far more humane than the physical 
torture that the prisoners in Guantanamo Bay 
Detention Camp go through. (The conditions 
at the Guantanamo Bay Detention Camp, 
as examined by the ICRC, International 
Committee of the Red Cross, on June 2004 
were bewilderingly severe).  As a normal 
practice, the military used humiliating acts, 
temperature extremes, solitary confinement, 
and forced positions to subject the prisoners 
to maximum physical and mental torture. 

“Fear is primal. Raw. Blood pressure increases. 
Veins in your skin contract. Your immune 
system shuts down. Even if you attempt to 
steal against fear, it is undeniable. Fear makes 
us human. That was the conclusion of Charles 
Darwin. Who am I to argue? I’m a man of 
science, too. A psychologist. But few know 
my academic achievements. If you know me 
at all, you know me as ... the Scarecrow!”                                                                                     
-Jonathan Crane 

Naman Rathi
XII
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The Eternal 
Life of Honey

The archaeologists exploring the Egyptian 
tombs have often discovered something very 
fascinating amongst the tombs artefacts: 
earthen pots of honey that are thousands 
of years old, and yet still preserved! The 
archeologists discover, that the food remains 
unspoiled which definitely leads to an 
unmistakable testament to the eternal shelf-
life of honey.

There are foods that have a long shelf life but 
nothing compared to this sorcery. There’s 
something about honey; it can remain 
preserved in a completely edible form- one 
could dip into a thousand year old jar and 
it would taste like its only a day old. It has 
properties that no other foods have, which 
brings us to the question- what makes honey 
so special?
The answer is as complex as the taste of 
honey itself.

Honey is, first and foremost, a sugar. Sugars 
are hygroscopic, that means they contain 
very little water in their natural state but can 
readily suck in moisture if left unsealed. In 
its natural form, honey is low in moisture. 
Therefore, when bacteria or microorganisms 
try to invade it, they are not able to survive.

Also, honey is extremely acidic- the pH level 
ranges between 3 and 4.5. An acid of that 
level would kill almost anything that grows 
there. Hence the life expectancy is really 
low inside honey. When the bees disgorge 
the nectar from their mouths into their hives 
in order to make honey, an enzyme mixes 
with the nectar, breaking it down into two 
by-products: gluconic acid and hydrogen 

peroxide. Hydrogen peroxide is the other thing 
that keeps away the possible growth of an 
external reactant.This is another reason why 
honey has been used for medicinal purposes 
too. Because of its thickness, it rejects 
any kind of growth and contains hydrogen 
peroxide, hence creating the perfect barrier 
against infection for wounds.

 A sealed jar of honey, that completely turns 
out, is the final factor that’s key to honey’s 
long shelf life, as demonstrated by the 
millennia-old stored Egyptian specimens. 
While honey is certainly a super-food, it isn’t 
supernatural–if you leave it out, unsealed in a 
humid environment, it will get spoilt.
Honey does have an indefinite shelf life but 
the honey that we are talking about here 
is processed honey which has different 
properties and keeps it from becoming a 
“hotbed of infectants” or other microbes 
which may end up reducing its edible life. 
However, natural and unprocessed honey, 
let’s say something from a beehive, is totally 
different, with its own special properties. The 
impurities of unprocessed honey have not 
been filtered out and removed, which results 
in it getting spoilt earlier. Studies show that 
this time is close to one year.
Another explicit application of honey is that 
of its extraction phenomenon being used to 
encourage tourism in different parts of the 
globe. All said and done, the uses of honey 
remain infinite. 

Mohin Gandhi
X



The Eternal 
Life of Honey Math Phobia 

Mathematics has always been regarded as the 
‘Queen of all sciences’. Mathematics being 
a science of all the numbers, many modern 
disciplines have evolved from this subject . It is an 
accurate science that has only one right answer 
to any solution. Being one of the few school 
subject that may eventually give you nightmares  
or a psychological phobia, a whippersnapper 
does not help you in this subject. Neurocognitive 
studies suggest that math anxiety or phobia 
elicits an effective response within the fear and 
pain network in the brain which causes stress 
and often gives us nightmare before taking it 
as a subject. For people who don’t take much 
interest in the subject, suffer from discomfort 
and stressfulness but nobody is insured against 
the causes of math phobia which are really 
diverse.

 Some of them being the inability to solve math 
problems and unhealthy relationship between 
the teacher and the student, inability to cope 
with too much home assignments, just to 
name a few. One of the mental states of the 
human brain, known as the psychological state 
referred in sciences is that if a person thinks 
that he cannot do any, good will not be able 
to do any good in his performances. We can, 
however, recover from any phobia including 
mathematics. All it needs is just concentration 
towards the subject and topic, trustworthy 
relationship between teacher and the taught, 
giving more time for the grey areas and looking 

for options which are enthusing for the taught. 
Many mathematicians have tried to express 
their thoughts so that people  tend to develop 
more interest in mathematics. Albert Einstein 
once said,” No matter how big the problems you  
have,  always remember, mine are still greater”.

 These mathematicians want us to adapt 
ourselves as per the need of the hour which is 
to learn mathematics positively. After all, we as 
individuals need to be accountable for our own 
actions. We are living in an era where things are 
available at the drop of a hat on our doorstep in 
infinite options. The choice is ours, whether to 
win it or get won by it. 

Lakshya Kohli 
X

“If people do not believe that mathematics is simple, it is only because they do not realize 
how complicated life is.” 

	 	 	 	 	 	 	 	 	 ―	John	von	Neumann
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Cerebral capacity

Cerebral Capacity

Have you ever imagined how much power 
does your brain holds? Today neuroscientists 
hypothesise that the brain is no less than a 
supercomputer in terms of computer storage. 
Initially, it is said that you have only a few 
gigabytes of storage space, just like an iPod. 
Yet neurons combine with each other so 
that it helps  in retaining many memories at 
a time, increasing exponentially  the brain’s 
memory storage capacity to approximately 2.5 
petabytes (PB) which accounts to more than a 
million Gigabytes . This exponential increase 
of the data storage in the brain from a few 
gigabytes  to more than a million Gigabytes is 
quite astounding. This phenomenon happens 
during our growing age, when our neurons 
combine to store memories that stay along 
forever. This process of the combination of 
neurons is also known as rewiring of your brain 
by itself. You might not remember the first time 
you walked or the first time you spoke but your 
brain does in your internal core memories.
Your brain is so powerful that it stores all your 
memories since your birth, although gaining 
access to them is still under research .In fact 
the only similarity between the brain and the 
heart is their continuous functioning . We 
say the heart is the only organ that functions 
continuously throughout our lifespan but it is 
brain too that records all the memories all the 
time.

To talk about it in more detail, first let us 
understand what memory is. So memory is 
basically the reactivation of a specific group 
of neurons, formed from persistent changes in 
the strength of connections between neurons. 
Now, another question that arises is how these 
memories are stored collectively. This is because 
of a simple phenomena synaptic plasticity. This 
basically means the changes in the strength of 

synapses or connections between the neurons 
inside the brain. The strength can be reduced 
or increased depending on the number of times 
the memory has been activated. If the memory 
has been activated quite a few times, it remains 
strong and intact, whereas, the memories which 
have not been activated, many a time, gets lost 
but do remember that even if they get lost.

Interestingly, the most debated aspect about 
the brain is its cerebral capacity. It means the 
amount of the power used by the brain . It is 
a widely spread myth that our brain uses only 
10% of it’s total cerebral capacity. Although 
there is no culprit for starting this legend but in 
The book “Energies of Men” by William James 
he mentions “We are making use of only a 
small part of our possible mental and corporeal 
resources.” However this assumption is false.
Neurobiologist say that the human brain uses 
it’s complete(100%) cerebral capacity almost 
all the time, it is only while we are resting we use 
only around 10 to 20%. The myth’s durability 
sustains from people’s conceptions, they see 
their own shortcomings as evidence of the 
existence of untapped grey matter.
In conclusion, I would like to say that the human 
brain’s gigantic power is a gift which has got 
us where we are standing. The source of the 
level of development in this world is the Human 
brain. As evolution continues, we do not know 
what is coming in the near future. Well, even 
that would have it’s pro’s and con’s. In the end, 
I would like to say that the human brain has 
made a very big contribution to the world we 
are living in and will continue to do so in the 
coming years.

Samyak Jain 
X

“Today we all are connected by the Internet,like neurons in a giant            
brain”
                                                                                  Stephen Hawking
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Dopamine 
is a c h e m i c a l 

produced by our brains that plays a role in 
motivating our behaviour. It gets released 
when we take a bite of delicious food, after 
we exercise, and, importantly, when we have 
successful social interactions. In an evolutionary 
context, it rewards us for beneficial behaviours 
and motivates us to repeat them.
Deficiency of dopamine is related to mental 
health disorders which can lead to depression, 
schizophrenia, psychosis and Parkinson’s 
disease. 
Treatment of dopamine deficiency depends 
on whether or not an underlying cause can be 
found. A person suffering from any challenge of 
mental health disorder is prescribed drugs which 
are anti-depressants and mood stabilisers. 
Other treatments for a dopamine deficiency may 
include counseling, changes in diet, lifestyle 
and physical therapy for muscle stiffness and 
movement problems. Activities that make a 
person feel happy are also believed to increase 
dopamine levels in the human body. These may 
include exercise, therapeutic massage, and 
meditation.
The human brain contains four major dopamine 
pathways or connections which are a set of  
projection neurons in the brain that synthesize 
and release the neurotransmitter dopamine 
between different parts of the brain for chemical 
messages called ‘neurotransmitters’. Three of 
these pathways,  that are considered  our  reward 
pathways, are the mesocortical, mesolimbic, and 
nigrostriatal pathways. They have been shown 
to be dysfunctional in most cases of addiction. 
They release dopamine in various parts of the 
brain, which shape the activity of those areas. 
The fourth pathway,  the tuberoinfundibular 
pathway, regulates the release of a hormone 
called prolactin that is required for the milk 
production. 
The pathways become active when a person 

experiences rewarding events. Every time a 
response to a stimulus results in a reward, these 
relations become stronger through a process 
known as long-term potentiation. This process 
strengthens connections between brain cells 
called neurons by increasing the intensity at 
which they respond to stimuli.
Positive social stimuli will similarly result in a 
release of dopamine, supporting the behaviour 
that  leads it.
Research in reward learning and addiction has 
recently focused on a feature of our dopamine 
neurons called reward prediction error (RPE) 
encoding. These prediction errors serve as 
dopamine-mediated feedback signals in our 
brains. This neurological feature is used by 
casino owners to their advantage for years. 
While the wheel is turning, your dopamine 
neurons increase their activity, creating a feeling 
of reward. Alongside as a negative result, the 
loss of dopamine activity encourages us to leave 
the game. Thus, a balance between positive and 
negative outcomes is maintained in order to keep 
our brains engaged.Similar to slot machines, 
many applications use a reward pattern to keep 
you engaged as much as possible. 
If you’ve been a Facebook user for a while now, 
you’ve probably noticed that the site has been 
expanding its criteria for notifications. As you use 
Facebook more and more and begin interacting 
with numerous groups, events, and artists, 
that notification centre will also become more 
active. After a while, you’ll be able to open the 
application at any time and reasonably expect to 
be rewarded.  
Other examples highlight a more deliberate effort 
to take up all the attention of your time. Consider 
Instagram’s implementation of a variable-
ratio reward schedule. Instagram’s notification 
algorithms will sometimes withhold likes on your 
photos to deliver them in larger bursts. So when 
you make your post, you may be disappointed 
to find fewer responses than you expected. 
Similarly, your dopamine centers have been 
informed by those initial negative outcomes to 
respond strongly to the sudden influx of social 
appraisal. This use of a variable reward schedule 
takes advantage of our dopamine-driven desire 
for social validation, thus keeping a balance 
between positive and negative outcomes.
As of now, there is limited evidence that an 
unhealthy diet and erratic lifestyle can affect the 
levels of dopamine. Certain medications and 
some therapies may help relieve symptoms, but 
a person should always consult a doctor first, if 
they are concerned about their dopamine levels.

Krishna Mittal                                                                                                                                                                                                                                                                                    X                                                            



The Future of       
“I lost all my respect for angstroms”
-Heinrich	Rohrer	(Father	of	Nanotechnology)

In Avengers: Infinity Wars, Tony Stark’s forefront 
defensive layer can always  recover itself 
whenever pulverized. He can enact his suit just 
by a basic press of catch and in light of the fact 
that it actually constructs itself; he can get hold 
of various instruments by simply directing his suit 
to manufacture them. Movies like Transcendent 
man, The Day The Earth Stood Still, Ant Man and 
Star Trek motion series have talked about the 
concepts of nanotechnology again and again. In a 
real life scenario , the marvels of nanotechnology 
still flabbergast scientists consistently.  
Nanotechnology, as the name suggests, goes 
to the levels of nanometer, thereby increasing 
the probability of innovations at the minutest of 
levels. In recent years, it has had its impacts on 
almost every dimension of life. I have herewith 
tried to touch and share with you its impact 
in the fields of medicine, electronics and the 
automobile industry. 

Field of medicine
1.Targeted Drug Delivery
This field deals with the injection of specific 
medication to the most specific areas utilizing 
exceeding explicit nanoparticles that are 
stacked with medications by a strategy called 
functionalization . As time progresses, one of 
the areas which this methodology will definitely 
overcome, are the drawbacks of radiotherapy 
and chemotherapy.
2.Gene Therapy 
This area deals with effective transportation of 
qualities, nucleic, corrosive or viral vectors to 
target cells.
3.Tissue Engineering 
Regular bone naturally has nanoscale highlights 
and grains of around 100 nanometers. On the 
off chance that a different bone embed is put, 
the body would attempt to dismiss it. By making 
bio-emulated nano-sized highlights on the 
outside of the embed, the odds of the dismissal 
are fundamentally decreased and there is an 
increament of generation osteoblasts. 

4.Enhancement in MRI Contrast 
Super paramagnetic iron oxide nanoparticles can 
be utilized as intravenous complexity operators 
for lymphatic framework and bone marrow . 
These nanoparticles can undoubtedly rupture 
slender dividers, which enable them to picture 
the tissues which were essentially difficult to 
obtain better MRI imaging . 

5. Medicating Conveyance 
There are two primary regions where 
nanotechnology and nanomedicine standards 
are connected to medicate conveyance. These 
are strong medication nanoparticles (SDN) 
and nanocarrier frameworks ¬– which appear 
either as lipid-based bearers, polymer-based 
transporters, inorganic bearers or natural 
particles. Strong medication nanoparticles are 
those that are either stuffed into a format or are 
in suspension, where they are comprised of the 
medication itself, invalidating the requirement for 
a specific nanocarrier framework. 
Strong medication nanoparticles can be 
made utilizing both base up and top-down 
methodologies. These techniques incorporate 
controlled precipitation of the medication to 
frame nanoparticles in suspension, or by taking 
increasingly generous bits of the medicine and 
crushing them until they are in the nanoparticle 
estimate extend. 
The innovative 
technology of nanoparticles has also helped in 
bringing up a solution to the problem of Spinal 
rope harm. Spinal rope harm can result in 
decreased sensation and even loss of motion 
beneath the area of the damage on the grounds 
that the body can’t reestablish for the harmed 
nerve filaments. While nerve filaments are 
equipped for regrowth, they don’t restore after 
the spinal damage since they’re hindered by 
scar tissue that conforms to the damage. 
We are living in times wherein we are aiming 
for replacement of every human part, which 
will contribute towards healthy living. As time 
is progressing, the field of nanotechnology is 
making it possible holistically.
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nano-tech
Nanotechnology for Electronics and IT 
The field of nanotechnology has contributed 
immensely to the commercially important sector 
of electronics and information technology. It has 
added to the transfer of macro to micro arena 
and has along with increased the efficiency of 
the products.
1.Miniature  semiconductors
The concept of nanotechnology has come a 
long way in miniaturizing the size of transistors, 
which explicitely increases the productivity of 
any integrated circuit.  In the year 2016, Berkeley 
National Lab exhibited a working transistor that 
was just a single nanometer along its entire 
cross sectional area! 
2.Magnetic arbitrary access memory 
(MRAM) will empower PCs to boot quickly. 
These MRAMs are empowered by nano-built 
attractive passage intersections and can give a 
snappy information sparing capacity alongside 
a quicker boot. 
3. Low cost Ultra High Definition (UHD) shows 
which utilize exceedingly proficient quantum 
spots for shading creation will hit the business 
sectors, adding to the economics of a country. 
4 .The industry of gadgets will have its own 
share of evolution. Its new set of polymeric 
materials installed with nanoparticles or 
quantum dabs will make electron conduction 
more effective. Other conceivable materials 
can be semiconductor slender movies, low 
dimensional materials, for example, graphene 
and metal nanosheets. 

Automobile Industry
Even when it comes to the automobile sector, 
nanotechnology does not fail to contribute . It 
is viewed as one of the center advancements 
for the future car industry to support intensity. 
Key themes in the car business are the increase 
in mileage, ecological effect and the overall 
security of the passengers. 
It alongside offers focal points, for example, 
light weight, decrease in rubbing and outflows 
by the motor, diminished wear and consumption 
opposition, UV obstruction, and propelled 
hardware and sensors. 

As indicated by an estimation of the United 
Nations, the quantity of vehicles worldwide 
will increase twofold from 750 million today to 
about 1.5 billion utility and traveler vehicles by 
2030, predominantly because of fast revolving 
economies in China, India, Russia, Brazil, and 
South Africa. Every year, roughly 50 million 
new vehicles are created on the planet, which 
implies that nanotechnology and its products 
have a gigantic open door in the car business. 
Various nanomaterials, for example, 
nanostructured boric corrosive, tungsten 
nanospheres, copper nanoparticles, and 
graphene, have been utilized in vehicle liquids. 
Adding nanoparticles to liquid oils can improve 
their mechanical properties and give different 
financial advantages. 
Another fruitful utilization of nanotechnology is 
the bendable battery. This battery is essentially 
made by covering a sheet of paper or plastic 
with an ink that has been fused with CNTs and 
silver nanowires .
 As nanomaterials keep on pushing the limits 
in the vehicle business – but gradually, they are 
increasing “business assessment”. Attributable 
to various advantages offered, for example, 
decrease in vehicle weight and henceforth, 
expanded eco-friendliness with diminished 
discharges, expanded item life, heartiness 
and expanded adequacy, nanotechnology and 
nanomaterials have a promising future in the 
car industry. 

This field of nanotechnology will be undoubtedly 
entering into all our domains in ways more than 
one. We have covered a few segments. How 
about having a shirt which does not need to 
be sent to the laundry for ten years or probably 
more, replacing human beings by nanoparticles 
for various applications…..ONLY TIME WILL 
TELL. 

Vivek Agarwal
XII
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Nutrition is the most important yet the most 
undermined and unknown part about being an 
athlete. There are so many beliefs and practices in 
sports nutrition that it is difficult to separate facts from 
fiction. Here are some of most commonly believed 
myths about sports nutrition.

1). Water is always best for hydration.
 Hydration is very essential for an athlete to maintain 
his health. Drinking water can be considered a good 
way of hydration but only in easy and moderate 
workout sessions. During intense workout sessions, 
our body sweats out essential fluids and salts which 
are necessary to keep it functioning well . It is advised 
to have ORS (Oral Rehydrating Solution) after intense 
workout sessions because it replenishes the body 
with the salts and electrolytes lost during the workout.

2). Carbo-Loading is good for all athletes  
A common practice among athletes is to eat a lot of 
carbohydrates the night before any event . Research 
however shows that for shorter events(less than 
100 minutes) the body does not need any extra 
energy and those extra carbohydrates go unused. 
In longer races , if possible , carbohydrates  should 
be consumed during the race rather than the night 
before to avoid over loading.

3). Sugar is Bad for Athletes
Athletes are often advised to avoid eating sugar in 
their diet. This practice can be counterproductive 
because during intense exercise, the body needs 
energy, and sugar is one of the sources of energy. 
When combined with sodium, sugar draws water 
from the intestine into the bloodstream and hence, 
keeps you hydrated longer. Researchers have shown 
that consuming a mixture of sugars – like glucose, 
fructose, and sucrose – are more beneficial than 
having only one.

4.) A magic diet to maximize performance
Diet plays the most important role in a sportsman’s 
preparation for an event. It is believed that a fixed 
diet is the way to achieve strength and endurance. 
However, the diet of athletes should vary according 
to their training regime. Elite athletes who engage in 
intense workout sessions need more carbohydrates 
per pound of body weight than average athletes who 
engage in moderate workout sessions.
5.) Pre-loading electrolytes 
Some athletes pre-load electrolytes the night before 
an event to eliminate the need to replenish them 

during and after the race. This practice is futile 
because our kidneys are efficient regulators of water 
and electrolytes; they only absorb what is needed. 
This results in deficiency of electrolytes in the body 
after the event and can lead to dehydration. 

6). You can Drink Too Much Water
Drinking too much water can cause an electrolyte 
imbalance in the body called hyponatremia. 
Hyponatremia, or low blood sodium, is common in 
endurance sports and may affect up to 30 percent of 
participants. Essentially, it happens when an athlete 
drinks large volumes of water, without replenishing 
the electrolytes that were lost in sweat. Consequently, 
the blood becomes diluted, which can be very 
dangerous to one’s health.

7). Protein supplements are bad for health
A very large proportion of athletes and bodybuilders 
believe that protein supplements are bad for their 
health in the long run. This belief is wrong, protein 
supplements are essential for athletes especially 
bodybuilders because they increase muscle recovery 
in the body by providing the required amino acids 
such as Creatine and L-glutamine which sometimes 
our normal diet fails to provide in enough quantity. 
The only precaution that should be taken with 
supplements is ensuring that they are genuine and 
unadulterated. It is advised to drink plenty of water 
with supplements to avoid digestive issues. 

8). Supplements can eliminate the need of a healthy and 
protein rich diet
Many people believe that use of supplements will 
eliminate the need of a protein rich diet but it is one of 
the most commonly believed myths when it comes to 
nutrition. The name ‘supplements’ is self-explanatory 
of the fact that the can only supplement your diet and 
not replace it. Only a good protein rich diet can help 
you build your dream physique and supplements can 
only make the process a few notches faster.
Having shared the above myth busters I would 
encourage everyone to remember that it’s your own 
life and you need to be accountable for it in ways 
more than one.

Devansh Agarwal
XII 



Nano Tech 
Displays 

We have come a long way, looking for thinnest 
screens and monitors ever possible. First came 
the CRTs(Cathode Ray Tubes) in 1897 which 
involved striking of electron beam to produce 
images. The second was LCD(Liquid Crystal 
Display) it produced image by blocking the light 
through a panel made of liquid crystals. The third 
technology came much closer to a more efficient 
and smaller sized screens which were known as 
Light Emitting Diodes or LEDs. They were made 
the same way as LCDs but for producing light, 
specific diodes were used instead of a bulb. The 
fourth technology was also due to the discovery 
of the fourth state of matter commonly known 
as ‘Plasma’. Plasma is basically ionized gases 
which has the potential of emitting light when 
current is passed. It makes the whole system 
of display comparatively more efficient and cost 
effective than the previous technologies. One of 
the main advantages of this technology is that it 
allows high resolution colourful display in screens 
as big as 80 inches.

These OLEDs works on the phenomenon known 
as Electroluminescence which directly converts 
electricity to light. OLEDs consists of several 
semiconducting organic layers in a pile between 
two electrodes in which at least one of them is 
transparent. The transparent electrode is made 
of a coated glass substrate known as ITO(Indium 
Tin Oxide). The normal OLEDs consists of 
only one transparent electrode whereas the 
Transparent OLEDs has both the electrodes 
transparent. Due to both ends transparent 
emission of light can be achieved from both the 
ends simultaneously which gives it an exclusive 
feature of transparency. They are  flexible to a 
limit that they can be bent, rolled into films unlike 
LCDs or LEDs. The thickness of all the semi-
conducting layers of organic material is less than 
2mm whereas a normal LCD screen is 4-6 mm 
thick. It is also advantageous in terms of weight in 
comparison with that of LED or LCD screen, their 
less weight makes them more portable than any 
of these. Due to lightweight and conversion of 
energy to light it also consumes very less amount 
of power and help people saving their bills. Most 

of the LCD and LED screens also emit harmful 
UV radiations which can affect eyes severely, 
OLEDs are purely made of organic material 
which doesn’t consist any of UV radiation which 
can damage our eyes. These OLEDs can have a 
wide number of applications in the automobile 
industries, homes and television manufacturing 
industries too.

 These OLEDs are not only applicable for screens 
as big as that of television but your smart phones 
too. They are present in the form of AMOLED( 
Active Matrix Organic Light Emitting Diode) and 
Super AMOLED when we talk of using them 
in smartphone industry. AMOLED technology 
uses a TFT( Thin Film Transistor) which is used 
to maintain the sequence of line by line imaging 
to ensure better quality and large size displays 
whereas Super AMOLEDs are just an updated 
version of the former technology. AMOLEDs 
consists of all those properties of a normal 
OLED therefore smartphones developed using 
this technology will also have the property of 
getting rolled or folded. Some companies such 
as Huawei have also started manufacturing 
foldable smart phones using this technology. 
However we haven’t reached so far in production 
of completely transparent smartphones because 
smartphones contains a lot many things than 
display such as batteries and speakers which 
cannot be formed easily using transparent 
material such as ITO. Though ITO along with 
transparent lithium ion batteries were used in  an 
experiment by a company known as Polytron 
which formed the first transparent phone with 
same method of sandwiching semi-conductive 
material between two transparent electrodes 
and the transparency in a phone occurs when 
current is passed. The time is near when in about 
a decade or so, we will be using the transparent 
smart devices which will make our work faster 
and more accurate.

Kanishk Kapoor
XII
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Human Cloning 
Cloning is the process of producing genetically 
identical individuals of an organism either 
naturally, through sexual or asexual reproduction, 
or artificially. Cloning in biotechnology refers 
to the process of artificially creating clones of 
organisms by copying the DNA fragments of the 
organism’s cells.

The creation of a genetically identical copy (or 
clone) of a human is termed as Human Cloning. 
The term refers to artificial human cloning, which 
is the reproduction of human cells and tissue or 

the body as a whole. The possibility of human 
cloning has raised controversies prompting 

several nations to pass laws regarding 
the legality of human cloning.

Basically, there are two types 
of human cloning: therapeutic 
cloning and reproductive 
cloning. Therapeutic cloning, 
an active area of research, 
involves cloning cells from a 
human for use in medicine 
and transplants. Two common 
methods of therapeutic cloning 
being researched are pluripotent 
stem cell induction and somatic-
cell nuclear transfer (SCNT). On 

the other hand, reproductive 
cloning involves making of 
an entirely cloned human, 
instead of just specific 

cells or tissues.
The idea of human cloning 
was first introduced by Sir 
John Burdon Sanderson 

Haldane, a British-Indian 
scientist known for his work 

in the study of genetics and 
evolutionary biology. In his 
speech, he said

“It is extremely hopeful that some 
human cell lines can be grown on a medium 

of precisely known chemical composition. 
Perhaps the first step will be the production of 
a clone from a single fertilized egg, as in Brave 
New World...

Joshua Lederberg, a Nobel Prize -winning 
geneticist, sparked a debate with the conservative 
bioethicist Leon Kass, who then wrote “the 
‘programmed’ reproduction of man will, in fact, 
dehumanize him.” The idea of human cloning 
became a hot debate topic when scientists were 
first successful in the cloning of a sheep known 
‘Dolly’ in the year 1996. Soon thereafter, many 
nations outlawed the idea of human cloning, 
making it illegal to clone humans. However, few 

scientists promised to make a cloned human 
within the next few years. They were partially 
successful in 1998, when a nucleus taken from 
a man’s leg cell was inserted into a cow’s egg 
from which the nucleus had been removed. The 
hybrid cell was cultured in to an embryo which 
was destroyed after 12 days.
Much later, in 2008, Dr. Samuel Wood and Andrew 
French of ‘Stemagen’, a biotechnology company, 
announced that they successfully created the 
first 5 mature human embryos using SCNT by 
a taking a nucleus from a skin cell and inserting 
it into a human egg from which the nucleus 
had been removed. The embryos only 
developed until the blastocyst stage. 
Members of lab said that these are 
the “Holy Grail” that would be used 
for therapeutic or reproductive 
cloning in the future.
The works on cloning 
techniques has much advanced 
our basic understanding 
of developmental biology 
in humans that provides 
great insight into the human 
embryo development, which 
otherwise cannot be seen. 
Cells production with SCNT, 
or IPSCs, another cloning 
technique, can eventually 
be used in stem cell 
therapy, a method of using 
stem cells to prevent a 
disease or condition, or 
to create organs used in 
transplantation, known 
as regenerative medicine. 
Research is currently 
underway to potentially 
use stem cell therapy for 
heart disease, diabetes and 
multiple spinal cord injuries. 
Regenerative medicine is 
currently not in clinical practice, but is 
heavily researched for its potential uses which 
would allow for autologous transplantation, thus 
removing the risk of organ transplant rejection 
by the recipient. For example, a patient with a 
kidney disease could potentially have a new 
kidney grown using his own genetic material and 
transplanted to remove the damaged kidney. 
Another great prospect of research is the human 
pluripotent stem cells which could be used in 
for generating human neurons, sowing potential 
for regenerative medicine in brain and neural 
injuries.

Shrey Tibrewal 
XII
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In  the realm of vision, Human vision is far better than rats. But what if we 
could combine the better parts of rats vision with the human vision.

It was not long ago when I read the famous 
story The Pied Piper of Hamelin. There 
was a time when the entire Europe was 
troubled by rats and diseases spread by 
them. Scientists worked day and night, in 
their laboratories to find cures for diseases 
caused by them, including rat-bite fewer 
and the plague.  With the innovations in the 
field of science and technology, we have 
reached a phase when scientists of China 
and USA have developed a technique which 
will one day give humans the ability to see 
in dark with the help of our old enemies— 
The Rats.

A team led by Tian Xue and Gang Han 
have evolved a technique which involves 
injecting the eyes with particles that act 
like tiny antennae that take infrared light 
– wavelengths that are invisible to humans 
and other mammals and convert it to visible 
wavelengths. Mammals can see a sliver of 
the electromagnetic spectrum, but with 
the new technique, the wavelengths of the 
sliver widens, which could give humans an 
ability to see in the dark. The eye, which 
has an exceptional power to see in dark, 
is made up of the smallest thing one can 
think of- nanoparticles. The nanoparticle 
injections which have been tried on rats, 
have increased the electromagnetic 
spectrum, of these tiny creatures from 
a range of 380- 740 nanometers to 800-
1000 nanometers. With the increase in the 

electromagnetic spectrum, the mice could 
see infrared lights for about ten weeks 
after the injection without any ill effects 
on the body of the creature. The particles 
don’t replace any functionality in the eyes 
of the rats. They simply translate near- 
infrared wavelengths into something they 
can understand. 

This technology would be a great success 
as people thought that our night visibility 
would end after night vision goggles were 
discovered but with a technology built with 
nanoparticles, the sky is the limit. Scientists 
believe that with the same technology they 
will soon be able to find solutions against 
colour blindness and human red colour 
vision defects. Researchers also believe 
that bio-integrated nanoparticles are more 
desirable and helpful for potential infrared 
applications in civilian encryption, security 
and military operations.

That time is not far when night vision 
devices will become obsolete and injection 
of requisite nano particles will make us 
nocturnal.

Vatsal Maskara
X

T h e 
R a t 

V i s i o n

Wavelength | 17Wavelength | 17



b vb  

18 | Wavelength

Crispr CaS9
The 

Gene Editing 
Imagine a world where people would not die 
of AIDS and neither do they need to take any 
medications for chronic diseases like cancer, a 
world where people would be immune to every 
virus they thought only of as incurable. 
Welcome to the world of Gene Customisation.
Scientists today are trying to make rapid 
advancements in any field the normal human 
mind can think of. Amongst these advancements, 
is a new, complex molecule that holds the key to 
the human desire of designing their babies: the 
perfect lot ever created in the history of mankind.
 This molecule was naturally found in the 
immune system of bacterial microorganisms; to 
prevent them from virus. When the virus enters 
the bacterium the bacteria produces two strands 
of RNA which get attached to the restriction 
endonucleases (the natural gene scissors) to 
form the Cas9 molecule. This has the capability 
to cut through the DNA at the defined infected 
places spotted by the molecule while scanning 
the whole gene sequence.  
CRISPR stands for Clustered Regularly 
Interspaced Short Palindromic Repeats, which 
are an integral part of the bacterial defense 
system that forms the basis for CRISPR-Cas9 
genome editing technology.
This technology was found in the year 2012 by 
two scientists named Emmanuelle Charpentier 
and Jennifer Doudna.
The two scientists mentioned above re-
engineered this molecule from the bacterial 
world into a much more simple two molecule 
structure infusing the double strand RNA into 
a ‘single-guide RNA’, that when combined with 
Cas9 forms the molecule used to cut DNA and 
mutate the being.
Wondering has editing gene could turn the 
fictitious movies like Rampage into a reality? 
Yes, you must.
Remember nothing in the world has only a good 
side. Everything comes with its own set of pros and 

cons , same is the case with this new discovery. 
I shall first introduce you to the potentials and 
the laid out research on this technology till date. 
Some of the many applications of the technology 
include correcting genetic defects, treating and 
preventing the spread of diseases and improving 
the yield of crops.

Completely aware of the fact that all biotic 
species (except viruses) are guided by DNA and 
changing the DNA would mean mutating them to 
do what we want from them, this implies, that we 
can design our own babies by genome editing 
and getting the fertilized embryo through genetic 
mutation.
Not only that, it is also capable of modifying 
crops to give higher yields than the present HYV 
seeds do, giving farmers an upper hand on their 
yield as well.
People all over the world are thinking of possible 
cures for HIV-AIDS and other chronic diseases 
like Cancer. They can also be cured with the 
help of genetic mutation as the system could all 
together detect variation (defects) in the gene 
sequence due to the single-strand guide RNA 
attached to the restriction endonucleases which 
are natural scissors capable of cutting the DNA 
into two parts, hence removing the affected gene 
sequence present in it. Since, the DNA has been 
cut it would try to repair itself leading to unknown 
and oftenly unwanted mutations, Scientists, 
have been able to develop DNA strands which, 
after the cutting of the DNA, would enter the 
target nucleus with the help of Nanobots and 
get attached to the cut-out portion of the DNA 
sequence resulting in mutation which was 
desired by the scientist. 
Cancer is caused due to the presence of 
oncogenes in the body. These genes, when 
mutated, lead to an uncontrollable, unstoppable 
growth of cells in the which further leads to the 
undesired growths in the body. No, wonder, 



removing those oncogenes, from the DNA 
sequence with the help of this technique would 
lead to curing cancer.
Consequently, the number of people 
having cancer would almost reduce to null. 
Mathematically, it could be shown as follows:

Let the number of people suffering from cancer 
(after gene modification) be ‘X’;where X→0

AIDS (Acquired Immune Deficiency Syndrome) 
is caused due to HIV (Human immunodeficiency 
virus) which first targets the immune system 
of the human body, making the body prone to 
diseases and infections. This is the reason why 
poor people await their death after they have 
been infected with AIDS- the retroviral drugs are 
far more expensive to buy. Since, the molecule 
is a natural defense system against viral disease 
present in the bacteria, a viral disease can be 
cured by gene customisation, as it happens 
in HIV. Its viral RNA is converted to DNA- the 
infected cell is the host cell now- the machinery 
of the cell is then used to multiply HIV cells in the 
body of the victim. 
As shown in the above passage, the virus 
multiplies by using a mutated DNA structure 
which could have been destroyed- cut apart- 
by the molecule. Hence, either killing or slowing 
down the multiplication of HIV in the body can 
give the victim a fear free life.
Still thinking how could we possibly design a 
whole new human baby using this technology?
Well, for this answer, you would have to travel 
to China. As a chinese scientist has announced 
the first successful CRISPR baby born in the 
late 2018.Since, embryos are nothing but rapidly 
growing DNA structures, making a change in 
the baby in its embryonic stage would lead to 
mutation, hence the baby born would be immune 
to diseases and much more accordingly.
The potentials of the molecule could help 
establish interspecies communication-making 
fiction, a reality.
CRISPR Cas9 molecule cannot only cut the 

DNA into two parts, but, when modified further, 
it can also replace a specific protein in the DNA 
and perform luminescent marking of a specific 
protein to track that protein for experimentation 
purposes. These are some of the many 
advantages of the newly found molecule.
On the other hand let us look at the end of 
the spectrum. For, this technology has some 
disadvantages too. The technology takes into 
consideration gene mutation and if used for the 
good of the society could lead us more close 
towards the utopian world we aspire for (in terms 
of medicine and sciences).
Considering the facts, I would like to focus on 
the very thinking of a mad scientist who would 
like to use this technology in a negative way for 
example,in weaponization of animals. We can 
only hope psychopaths are never born, else 
we should brace for far-fledged impacts not 
only human civilisation, but the whole of the 
ecosystem.
Organisations responsible for gene customization 
have taken into consideration the aforementioned 
psychopaths who could exist in this world and 
laid out a specific set of  rules for editing of a 
gene, or they will have to cut their efforts down 
by just putting a ban on the same.
Besides for curing diseases like cancer, some 
other diseases like Alzheimer’s (a mental 
disorder) which leads to loss of memory of a 
person caused due to death of brain cells as 
well can be treated with this technology. Since, 
the reason behind everything happening in our 
body is genes and DNA, we can possiblly hope 
for the best, and prepare for the worst, while we 
sail through the sea of research on this molecule.
I would like to conclude with the quote:
 “Science is the art of making something 
impossible a reality”

Mukul Singhal
XII
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Interview
With
Ms. Madhubala Joshi

Question:Ma’am your presentation in the 
morning was indeed an eye opener, which has 
surely drastically changed the perception of 
many about the continent. I would thus like to 
request you to share few more insights about 
the heaven on earth.
Answer:When we think of heaven on earth, only 
one name comes to my mind that is Antarctica, 
because it is a continent where humans did 
not reach till the beginning of 20th century. The 
continent that got separated about 30 million 
years ago is a dreamland with no pollution and 
negligible human interference. As I explained in 
the morning, that’s where we balance probably 
the last delicately balanced, naturally occurring 
ecosystem. It is the gateway to heaven or heaven 
itself ,as it is a spiritual feeling that will connect 
you to the Almighty and even if you do not 
believe in God, once you reach the Antarctica, 
you start believing in some eternal power   which 
has created all the wonders on this planet. 

Question:What is your advice for the budding 
researchers, who have surveying Antarctica in 

their bucket list?
Answer:According to me, the key  is 
determination, and once you have it, you are 
there. I went there  as a doctor for the team. In 
Science, everyone feels that engineering and 
medical are the only two branches one can opt 
for.  But  there are pure sciences like Zoology and 
Botany and many others too. There are scientists 
who are studying the flora, fauna and rocks over 
there. Some new and interesting activities like 
GPS mapping are being carried out by are being 
carried out by Indian scientists. Besides these  
studies about ionosphere, the ozone layer, 
geomagnetism like aurora and magnetic field 
are also being carried out. If any individual has a 
different and new area of research, one can do 
it also by getting financial grants from various 
government and non-government agencies.

Question:Ma’am can you please shed some 
light on the research projects that are being 
carried out there?
Answer:For all Antarctic projects, we have 
the  NCAOR sites. Studies there go on for years. 
Every year the scientists go, and  contribute 
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to the ongoing projects and also start with 
the new ones. There are laboratories which 
I showed to you in the morning. There are 
Geo magnetism laboratories too and the 
state of the art instruments with which they 
study the magnetic activities at the poles in 
Antarctica. Besides this, studies on the effects 
of greenhouse gases on the ozone are being 
carried out. Temperature patterns are also 
being recorded regularly, alongwith the rise 
in the temperature of the oceans that creates 
problems. The rise in ocean temperature 
results in the decrease of the Krill population 
which forms an essential part of the food chain 
and which affects all the aquatic life in different 
ways.

Question:On a lighter side when you  returned 
back, what are the changes you felt ?
Answer:Great! because it was coming 
from outside the planet. Whenever you are 
in Antarctica, you feel an out of the world 
experience at times like being in space. One 
of the biggest experiences was the difference 
in the pollution levels. One can clearly see 
objects to a distance of 5km with unaided eye 
in Antarctica whereas you know the story in 
our metropolitan cities today.

In the Antarctica, there are no bacterias or 
viruses, Nothing can survive there. After                                                                             
staying there for one year your immunity 
becomes less, you are not exposed to germs. 
When we return, we were given instructions 
not to go out immediately. Personally I had to 
sit in my home for many days, before I could 
go out and meet people otherwise there is a 
high chance of falling sick because you are 
coming from heaven. 

Question:What were the greatest challenges 
you faced there as part of your stay?
Answer:There are two things, actually, when 
we visit Antarctica, as a doctor, I can tell you 
that there is a polar night and no sunlight  and 
it’s very dark outside.  One has to be really 
mentally and physical fit, as you are confined 
in a small area and cut off from the outer world. 
As time passes you become frustrated, have 
sleepless nights, the body clock changes and 
subconsciously, you face hormonal changes.

Question:The samples you collected from 
there have been long subjected to negative 
temperatures.Has this brought any change in 
their compositions?
Answer:See, as I told you I am not a scientist. 

But according to the scientists, the rocks there 
are like the ones found on Mars. I learnt from 
the scientists that, whenever the glaciers melt 
the flow carries the rocks and it goes and 
collides with other rocks. So the rocks flow 
along with the glaciers, hence, also exposing 
other rocks. The rocks are said to be similar 
to the ones found on Mars because they have 
high silica and iron content. Their high iron 
content provides them with different colours 
too.

Question:Ma’am, I am sure you are aware of 
the polar vertex in Chicago. During this, the 
petrol of the vehicles got converted to jelly-
like substance. So ma’am, does a similar 
phenomenon occur in Antarctica? 
Answer:In Antarctica, ATA fuel is used instead 
of normal fuels because the tanks are subjected 
to a temperature of almost -70 to -80 degree 
Celsius in winters and still nothing happens to 
them.Here and even in Chicago, nobody uses 
this ATA fuel in their cars and vehicles. 

Question:As members of the student 
community, what would you like us to 
implement from the rich experiences, you have 
gathered from your visit?
Answer:One of the most important things I will 
encourage you to follow religiously is working 
on waste management the way it is done in 
the Antarctica. It is really important otherwise 
we will not have life on this planet. Because of  
consistent climate change and global warming 
what I really feel is that we should conserve our 
planet the way we are doing it in Antarctica. 
Every bit of the waste is brought back and it is 
an understanding among the countries of the 
world that it will just be a place of research for 
mankind and NOTHING ELSE. 
 
Thank you very much Ma’am.
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To undertake one of the most challenging 
missions in the history of ‘mankind’ is not 
going to be an easy task. The success 
percentage probability as of today is 
definitely questionable and things are easier 
said than done.  It would require a great deal 
of cooperation from everyone concerned.
 
I will be giving a route and deviation from 
this route will have rather unpleasant 
results. So, to begin with, let us understand 
how we will get to mars in the first place 
and understand  the challenges involved. 
The biggest challenge will be in terms of 
launching  as we will have to launch the 
rocket in its launch window only (a direct 
launch to mars is not possible because of 
shortage of resources). A launch window 
is a specific time period given to a space 
mission so that it gets into another planet’s 
Sphere of Influence and this is possible only 
when both the shuttles as well as the orbit 
of the desired planet intersect each other at 
such a time when the planet is present there 
itself. A typical launch window for mars is 
after every 26 months. 

Having said all of this, let us first talk 
about what we will send in the first launch 
window. Since we need to first conduct 
a lot of tests and experiments on mars 
before finally sending humans, the first 
phase will comprise sending robots that 
will be required to analyse various data.  
We will have understand the season cycles 
properly so that we can gradually adapt 
to it. Also, we will have to figure out the 
most favourable places to establish the 

first human settlement on Mars. By now we 
know that Mars experiences a lot of dust 
storms and volcanic explosions, which 
might prove to be hazardous. So, it is best 
not to take risks, and settle on a surface 
away from such risks. 

Now,  coming to the second phase. This is 
actually the most important phase as we will 
have to send humans and be prepared to 
leave earth forever.  By this time, we should 
have built a lot of big rockets and figured out 
how to properly land them on the surface of 
Mars, which sounds easy, but is actually a 
very complex task. We also need to carry 
with us the other necessary resources such 
as some food, water probably for a few 
months, and years for this 55 million km 
journey. 

Finally, when we reach there, we should have 
already built some basic infrastructure for 
human accommodation. However, because 
of the different climatic conditions of this 
planet everyone will still have to tolerate 
being in their capsules or spacesuits for the 
initial years.

It is dangerously challenging but interesting 
too.

Rudransh Agarwal
X
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Why was Chicago colder 
than Antarctica?
Yes, that is correct, temperatures in some 
parts of Chicago,U.S.A, were much more  than 
even Antarctica. The deadly weather made the 
temperatures plummet to icy -30°F to -40°F. so 
much so that every school had to be shut down. 
Chicago is known for its deadly winters but 2019 
has set a new milestone for them. 
The cause for this is something known as the 
‘polar vortex’ . A polar vortex is a low-pressure 
area—a wide expanse of swirling cold air—that 
is generally parked in polar regions sending cold 
air southward.   The polar vortex is a typically 
swirling wind in the
northern hemisphere.

The lowest recorded temperature in Chicago 
was -27º centigrade. The only spot in Antarctica 
that was colder than Chicago is Vostok, which 

saw temperatures as low as -38°C during the 
same month. Usually, the polar vortex is well 
above the ground level, that is  50km,  but due 
to a warm current the polar vortex had spun off 
its course and ended up affecting countries with 
its blistering cold. 
Such low  temperatures alongside with wind 
chills , if exposed to the human skin, would result 
in severe frostbite in seconds as the skin would 
freeze in seconds.
A natural calamity like this makes us think 
compulsively about the drift in the global 
environmental behaviour with every passing 
minute.  Something worth thinking about.

-Mohin Gandhi
X
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Deep Sea Exploration
Humans have always been interested in going 
beyond the frontiers and  this expansion of human 
knowledge is largely supported by technological 
advancement.Today, humankind is utilising all 
of its resources in exploring various aspects 
of this universe and maybe beyond. We have 
spent billions in extending our approach to as 
far as the celestial bodies and leaving no corner 
of the earth’s surface unexplored. But it is very 
astonishing to know that the human race has till 
date only explored less than 5% of its oceans 
and seas.

The amount of information that has been 
unleashed and the number of discoveries done 
just by that explored area is humongous. So 
one can’t envisage how beneficial will it be for 
humankind to explore the remaining 95%. 

Some very prominent examples include the 
discovery of the Mariana Trench in 1960, spotting 
the eco -systems near the hydro- thermal vents 
which run on chemical energy instead of solar 
energy and the geosat satellite launched in 1995 
which paved the way for ocean-bed mapping. 
These have given us a lot of information about 
underwater species and energy resources which 
has helped us in numerous ways and is still 
continuing to do so. 

Now, the question arises that how do we go 
to extreme depths in the  oceans and seas? It 
requires the use of various machines and vehicles 
which can function efficiently in such conditions. 
These include human operated vehicles(HOVs) 
which can transport up to three people to great 
depths. Humans equip themselves with support 
systems like robotic arms designed specially to 
gather and safely collect ocean bed sediments. 
Also, these are known to withstand extreme 
pressure conditions. In some cases, to guarantee 
human safety, the use of Remotely Operated 
Vehicles (ROVs) has become a common 
practice. These are robots attached to the ship 
and can explore the oceans to a great extent. 
With the rise of technology and AI, Autonomous 
Underwater Vehicles (AUVs) have gained a lot 
of importance. These are already programmed 
to collect data from specific parts of the ocean. 
The data collected from these can then be used 
by scientists to conduct extensive research and 
deepen human understanding about the oceans. 
Hybrid vehicles are the best versions of ROVs and 
AUVs. It is the latest technology in underwater 

exploration and more vehicles like these are being 
constantly built to boost the scope of  deep sea 
exploration in the future. 

We often become ignorant to what we possess 
after a while , Something very similar is happening 
in case of deep sea exploration. The ocean is one 
of our biggest boon as a resource and now we are 
not giving heed  to this resource . Lately, humans 
have shifted their attention to exploring space 
rather than oceans. They become absolutely 
benighted to the fact that oceans are a part of 
our planet, almost unexplored by us, and yet are 
so valuable.

And, it is quite fascinating to know the kind of 
implications that can be after we go into doing 
deep sea exploration. In space, humans are 
constantly searching for alien life, but you will 
be amazed to know that scientists predict that 
we have not yet discovered 91% of the aquatic 
species . And obviously, everyone knows that in 
terms of money who will win between a simple 
ROV vs. a complicated space shuttle?

 We must realise that deep sea exploration is 
much more viable with respect to funds. The 
kind of life that the ocean inhibits which we 
are aware of through such exploration includes 
species like remoras which attach themselves to 
sharks and rays. Inspired by them, scientists are 
developing adhesive disc robots which can stick 
to something even if they are moving against 
gravity and they can also resist any external 
pulling force applied on them. These can help in 
research related activities and ship repair. Also, 
the kind of mineral wealth and the jewels in the 
oceans( just as the pirates say) hold great value 
for all of us. 

In conclusion, the oceans are in dire need of 
human intervention, not in the aquatic habitat 
but in what lies unexplored and untouched by 
our civilisation.

No one knows what lies in the abyssal oceans, 
hence the need of the hour is to dive deeper into 
it.

Rudransh Agarwal & Argha Gupta 
X
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Choice is an illusion created between 
those with power and those without.  

– Agent Smith (The Matrix)

“
”
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