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"We live in a society exquisitely dependent on science
and technology, in which hardly anyone knows

anything about science and technology."
 

Carl Sagan



It is our great pleasure to introduce to you all, the second edition of NucleUS-
the Science Magazine. We have brought together a collection of the latest
developments in science and technology, delivered to you through snippets of
news, articles, and some eye-catching artwork. With this, we continue
persevering to spread facts and knowledge in a medium that is accessible to
all.
This magazine is the product of the collective efforts of 6 different institutions:
Shiv Nadar School Faridabad, Noida and Gurgaon, Vidyagyan Bulandshahr and
Sitapur, and Shiv Nadar University, Greater Noida.
The theme for this edition of the magazine is Mars and Covid-19 vaccine.
This theme is extremely important right now, and therefore, writing about it was a
natural choice!
Along with that, you will find the latest news in all fields of science, with a special
emphasis on astronomy and the latest projects about space by NASA and more.
Just a reminder that NucleUS releases every quarter, so you know when to expect
the next issue. Every issue has a new theme, so you can expect a huge variety of
topics to see articles about.
We sincerely hope that you all enjoy reading this, as much as we enjoyed
collaboratively creating it. We look forward to greater contributions on various topics
from all of you (including faculty members as well) in the future editions, so we can
get to see the full potential of this initiative.

Thank You, 
Team NucleUS 

 Written by Tamanna Chandna and Abhimanyu Rao 



Coordinating School - VidyaGyan School Sitapur

VidyaGyan  Bulandshahr

M E E T  T H E  T E A M
"The fundamental reason for publishing the Science magazine  "Nucleus ", is to integrate and share the scientific ideas from a
diverse set of students, age groups and in the process, bring about scientific awareness among inquisitive minds. I hope the
readers will appreciate our sincere endeavor.  I sincerely thank the editorial Team,  (students and faculties from SNS,
Vidyagyan, and SNU ) for their valuable contribution in bringing out the most informative maiden edition."

                        -Ms. Vinita Sharat, Coordinator  STEAM / SCIENCE, Shiv Nadar School, Noida
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Innovation is to see what everybody else has seen, and to think what no else has thought. This
project of VGians is an open testimony for this.

Save Blue, Go green is the result of innovative brains of students on sustainable agriculture
development. Ever wondered what amount of water is evaporated from earth and transpired by
plants? The natural process to get this water back is really slow. The basic principles involved are
evapotranspiration (evaporation + transpiration) and condensation. The idea is to body somehow
trap the transpired and evaporated water and to reuse it to do sustainable agriculture practices.

SAVE BLUE, GO GREEN
By Saumya,  

In this setup the plants will be grown in a transparent structure similar to 

proportion of water like rubber plant.

Innovation is taking two things that exist and putting them together in a new way.

a greenhouse which will be open from beneath to take air for respiration.
Plants will do their continuous life processes and will transpire water.

An exhauster placed on top connected through a pipe will suck the
vapors which will be transferred through a pipe to a condenser

placed under ground. The condenser will convert the vapor into
water. The water will then be stored in a water tank which can be

reused to irrigate the plants again.

This setup will be really useful to grow plants which transpires a large 
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Now, the question you’re probably asking is how this
happens. There is a scientific reason behind this, and
this naturally occurring optical phenomenon is called
a ‘mirage’. It is caused when light rays bend through
refraction, to produce a displaced image of an object
positioned far away from the viewer or of the sky.
Based on the type of image formed, mirages can be
classified into two types — inferior mirage and
superior mirage. The image on the left shows the
various kinds of mirages formed in one location. The
uppermost frame shows an inferior mirage, the third
and fourth frames show superior mirages.

Take a look at the image on the right. Now you must
be thinking, “Wait, what! How is the ship floating in
the air? The image is probably photoshopped.”

Well, the image isn’t photoshopped, it is a real image
captured from the hamlet of Gillan, near Falmouth
in the UK by a photographer named David Morris.
Also, the ship isn't floating in the air, because it is
obviously ‘not possible’.

MIRAGES
By Praneel Munshi, Shiv Nadar School Noida

Let’s start with the inferior mirage. In this, the
mirage appears below the real object. This
happens when there is a dense layer of cold air
sitting above our line of sight, with a layer of less
dense warmer air below our line of sight. When
rays of light coming down from the sky get close
to the hot air near the ground, the light rays are
bent (refracted) back up towards our eyes. But our brain thinks the light has travelled in a
straight line. It doesn’t see the image as bent light from the sky. Because of this, we follow the light
back to the source, which appears to be the ground. Summing up all this together, refracted light
from the sky is interpreted as straight, letting us see an image of the sky or an object on the
ground. Though the mirage may seem like a blue puddle, in reality we are seeing a shimmering
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image of the blue sky. Since our brain doesn’t
recognize the sky as being on the ground, we imagine
the image to be shining blue water. An example of an
inferior mirage is the typical ‘oasis in the desert’
mirage, where you look down towards the desert
sands and see what appears as a pool of blue water.
Another example of this can be of a puddle or stream
that you see in front of your car when you’re driving
on a hot day.

and hence, the image appears above the true object. Thus, the name ‘superior’. Unlike inferior
mirages, which occur in very hot places, superior mirages take place in cold areas like the polar
regions.

Now back to that flying ship. This ship was actually positioned very far away from the
photographer and it shouldn’t have been visible above the geometric horizon. But since the Earth
is round, if the downward bending curvature of light rays is about the same as the curvature of
the Earth, light rays can travel large distances, including from beyond the horizon. Thus, the ship
appeared above the horizon as a superior mirage.

Long ago, many polar explorers told stories
about flying ships and floating cities in the
sky. Back then, people didn’t know about
mirages, so they thought the ships were
possessed by ghosts and were just flying
around on their own, and that the
mysterious cities were from different
worlds. These thoughts were not true at all,

Now, let’s take a look at the superior mirage. Unlike
inferior mirage, the mirage image appears to be
located above the real object in a superior mirage.
This occurs when the air below the line of sight is
colder and denser than the air above it, which causes
a temperature inversion. So, the light rays passing
through the temperature inversion are bent down,

and now that people know about mirages, there are proper theories to why the explorers saw
those flying ships and floating cities.

So now that you know about mirages, you don’t have to worry about your car drowning into a
river ahead or about ghost ships in the sea. And don’t get fooled by an oasis in a desert!
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"Remember the time when you got lost at
that grocery store? Or wait, is it even
real……………….”

Your brain has a very complex mechanism
which deserves another article but I’ll just go
with some small details about the topic related
functions of our brain. 

Meet Hippocampus:
All it does is store memory (short term) and if
the memory is useful enough, it is sent to be
stored forever which is basically long term
memories.
Coming back to the topic, now that you know
about Hippocampus, do you know that this
system can also deceive you? Studies and
experiments conducted with proper
psychologist equipment and supervision
conclude that your memory can create false
memories which never happened to you and
are created when asked about details. These
memories are created by an experience of
either listening about it from
somewhere/someone or seeing it happening
and create an image which is vivid whereas it
never happened. I don’t mean to create any
drama like “Your life is a lie!” or “You don’t
even exist!” so say ‘hakuna matata’ to those
thoughts and continue on the topic (The writer
of the article (Arnav Pal) is not responsible for
any depression caused feelings. It is just for
educational matters) but seriously…… let’s
move on to the topic again. We usually create
these false images in day to day life, if you are
in a public place and you caught a glimpse of a
person in front of you it may be a guy with a lot
of paperwork, documents or even a briefcase. 

Can you tell what colour was his briefcase was
or how many papers was he holding, was his
briefcase pink, blue or yeah it was black. How
many papers did he have, 10 or 20 I think
10………….This is how we usually encounter
‘False memories’ so people start overthinking
and think something or other in the answer and
even if that guy would have had a red briefcase
or he had 5 pages in his hand you would still
argue that he would have a black briefcase or 10
pages as that is what you remember. The same
happened in the above context when people
were asked to answer certain questions “Were
you ever lost in a grocery store as a kid?”, 40%
of them said yes confidently but when they
asked the volunteer’s parents, 20% of them said
that they never lost track of their kid or they
never remember of any incident like this
happening. Some volunteers even remember the
imaginary guy’s outfit who rescued them, still
the volunteer’s parents refused on this situation
to have ever existed. So what is happening here?
Were they lying? Well in a way they were lying
but that is just how they remember it. See, when
they were asked about details they started
overthinking and over assuming about what
really happened. They might’ve heard others
talking about this like someone in their friends
contact might’ve told them about another child
getting lost or they may have heard in the news
about it. They are also telling a truth in another
way but let’s keep it simple and move on. So if
you remember doing something but others do
not or even vice versa, you may want to respect
each other’s opinion. Now I am not promoting
lying. So this is it, false memories. Reading this
article is not a false memory! This is real.

ARE ALL OF YOUR MEMORIES REAL?
By Arnav Pal, Shiv Nadar School Faridabad
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majority of people who receive them, and they do not cause disease.

Vaccine developers worked under unprecedented conditions to develop vaccines against COVID-19
after the emergence of the SARS-CoV-2 virus in late 2019. It took less than a year for the first
COVID-19 vaccines to gain authorization for use.

Different vaccine types
Although all of the COVID-19 vaccines in use around the world aim to achieve the same goal i.e.
protection from COVID-19, they employ different vaccine technologies.

Some vaccines are based on the whole SARS-CoV-2 virus, others use only parts of it, and some do
not use any material derived directly from the virus.

The sections below provide an overview of the different types of COVID-19 vaccines that have
authorization for use in at least one country.

mRNA vaccines
The COVID-19 mRNA vaccines that BioNTech-Pfizer and Moderna developed are the first mRNA
vaccines authorized for use in humans outside of clinical trials. However, the technology is not
new.

COVID-19 vaccines work by introducing the immune system to
an inactivated form of the SARS-CoV-2 coronavirus or a part of
it. This does not cause COVID-19 but equips the body to fight
against future infection with the virus. While going through
this article, you will surely, be able to judge, which vaccine will
be best for you for developing immunity against COVID-19.

All vaccines work by training the immune system to respond to
future infection. Vaccines are overwhelmingly safe for the 

HOW DO COVID-19 VACCINES WORK?
By Rajat Kumar Singh, VidyaGyan School Sitapur

Scientists have been working on mRNA vaccine
candidates for infectious diseases and cancer for a
number of years.

mRNA vaccines do not contain any part of the
SARS-CoV-2 virus. Instead, they carry a chemically 
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synthesized piece of messenger (m)RNA that contains the information necessary for our own cells
to make the SARS-CoV-2 spike protein.

Our cells make this protein and present it to our immune system, which responds by creating
antibodies and developing long lasting immunity.
It is not possible to develop COVID-19 from an mRNA vaccine because it does not carry the
instructions necessary to make entire coronavirus.

Viral vector vaccines
Like mRNA vaccines, viral vector vaccines also do not contain the whole SARS-CoV-2 virus. They
use a harmless virus to deliver the gene that allows our cells to make the spike protein.

As with mRNA vaccines, viral vector vaccines do not carry the information necessary for our cells
to make the entire SARS-CoV-2 virus. Therefore, they cannot cause COVID-19.

Subunit vaccines
Like mRNA and viral vector vaccines, subunit vaccines only use a part of the SARS-CoV-2 virus.
However, rather than providing our cells with the genetic code necessary to make a viral protein,
subunit vaccines deliver the protein directly.

The Novavax COVID-19 vaccine candidate is a subunit vaccine.

Subunit vaccines do not carry enough viral material to make the whole SARS-CoV-2 virus.
Therefore, they cannot cause COVID-19.

Inactivated vaccines
Unlike mRNA, viral vector, and subunit vaccines, inactivated 

The Oxford-AstraZeneca, Sputnik V, and Johnson & Johnson COVID-19
vaccines are all viral vector vaccines.

All three vaccines contain the gene for the spike protein and deliver this
into cells after injection. The cells then make the spike protein and present
it to our immune system.

vaccines contain the entire SARS-CoV-2 virus. However, the 
virus is chemically modified to inactivate it, which means 
that it cannot cause disease. Sinovac, Sinopharm, and Bharat
Biotech use adjuvants in their COVID-19 vaccines to
generate a stronger immune response. To provide
immunity in the long run, it may be necessary to receive
booster shots after receiving an inactivated COVID-19
vaccine.
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Side effects and efficacy
Scientists measure the safety of a vaccine by monitoring side effects in the trial participants. This
also allows them to gather data on the likelihood that people receiving the vaccine will experience
side effects.

For example, 84.7% Trusted Source of people who received the Pfizer-BioNTech COVID-19 vaccine
during clinical trials reported at least one side effect at the injection site.

Once significant numbers of people across the globe have received their COVID-19 vaccine,
scientists will be able to determine more precisely how effective each vaccine is and how many
people experience side effects.

*All data and statistics are based on publicly available data

The most common side effect was pain, which
83.1% of participants aged 18–55 years and 71.1%
of those aged 55 years and above reported.

In a clinical trial, scientists also work out how
well an experimental vaccine works.

This is called vaccine efficacy, and it describes the
percentage reduction in disease in the clinical
trial.
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MARS ON AN APP 
By Tamanna Chandna, Shiv Nadar School Gurgaon 

These were the stars visible that night, and the one 
shining is Mars. 

This is a picture of Mars on a very interesting app called ‘sky view’. This app shows stars,
Constellations and Planets even when they are not visible to the human eye. It is great for people
who are keen to know about space!
I saw Mars in the sky as well, when I took this picture of Mars on the app from a place near Shimla
(Mashobra), however it wasn't visible on camera.
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Graphics by Angad Singh Marwaha,
Shiv Nadar School Noida



Is there another version of you reading this article, deciding to put it aside without finishing this
sentence while you choose to read on (hopefully)? 
A person living on a planet called Earth, with the misty mountains, fertile fields and sprawling
cities, in a similar solar system with seven other planets? The life of this person has been identical
to yours in every respect – until now, that is, when you get to know about the existence of your
doppelganger in a universe far far away. 
The idea that our universe is just one of many, or maybe infinite, other universes is known as the
multiverse theory.
For instance, first let's think of our  insipidly normal universe that we dwell in, following our daily
routines, running errands. Consider an average human being from this universe, Raman, who is an
employee under a strict employer. Raman is a fellow who postpones his work till the last moment
and has to work for a living. But when he does the work, he makes sure that no one else can do it as
perfectly as he did. He earns a subsistence wage, feeds his family and lives a simple life, enjoying all
the small luxuries and the moments of joy and walking firmly through those of grief. 

THE MULTIVERSE - THE LESSER KNOWN  REALITY 
By Arjav Jain, 

In a parallel universe, where technology has boomed way past what any of us here can imagine,
there exists a brilliant, young, Nobel prize laureate, also called Raman. Identical in age, face, DNA
and most other physical aspects to our average(r) than average Raman, this guy is a researcher who
knows  a lot about the parallel universes and has studied them extensively. Probably knows about it
more than we do. A professor and a scholar who helped a lot in the development of his nation and
his world. A diligent and a silent worker who lives all by himself  devoting all his time and energy to
his work, with numerous discoveries and inventions to his credit. He's a scientist who doesn't
procrastinate, always wishes to give his best and does his job with utmost sincerity.

Shiv Nadar University 
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There might be another macrocosm, where in the
same city, at the same place, the same Raman lives
in ugly wealthiness. His riches extorted, snatched
and looted from the helpless and the poor.
Committing lowly crimes, this Raman is a
disgusting, self centred, cold hearted person. Lacking
all the love, kindness and generosity of his
counterparts in other universes. A greedy man who
would be a shocking disgrace to his clones in the
parallel universes. The physical difference between
these three? None

All three live in their own environment, with the
different perspectives towards their lives. All follow
varying mindsets and methodologies. They might be
the same person but are composed of their own
characteristics and traits. Their worlds might have
evolved differently but the people are still the same. 

Other universes might even be a little different - perhaps with an Earth where dinosaurs were not
wiped out or maybe an Earth where our much more advanced and intelligent twins thrive. 
And there would be universes completely unlike our own, with no Earths, perhaps no stars and
galaxies, like we know them and laws of physics varying in infinite ways.
We humans have a well-known past and present of having hubris, arrogantly imagining ourselves at
center stage, with everything revolving around us even when we didn't have the smallest clue about
our universe. 
We've gradually learned that it's instead we who are revolving around the sun, which is itself
revolving around one galaxy among countless others and proving our own theories wrong.
There still might be other truths lying unknown to our species, yet to be discovered.
Thanks to breakthroughs in physics, we may be gaining still deeper insights into the true nature of
reality. It's quite soon that we may find ourselves inhabiting a reality grander than our ancestors
would have dreamed of in their wildest dreams.
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Are stars our caretakers? The question might look doubtful but surprisingly it’s true. These
caretakers, stars, are not doctors or nurses. Instead, they take care through the fact that over
40,000 tonnes of cosmic dust which falls on Earth every year, and eventually makes its way into
our bodies. Consider, the table salt ‘NaCl’ formed inside stars and exploded. It is none other than
stars from where the concept of nuclear reactors came into existence. New stars convert Hydrogen
into helium and the old ones convert helium into elements we are made of- iron, carbon, oxygen,
calcium and the list goes on.

‘Twinkle twinkle little star, How I wonder what you are?’ Well, it sounds like a poem de facto
it’s a big mystery to dwell upon. Stars are not just the diamonds sparkling in the endless sky, they
have their own stories to tell. Quite often we hear that ‘The stars died so that you could be here
today.’ It is not just a philosophical claim as most of the elements that make up the human body
were formed in stars.

STARS: IF WE CARE TO LOOK UP...
By Vijeta Raghuvanshi, VidyaGyan School Bulandshahr

According to science, the universe started with BIG-BANG, which was
when the lighter elements came into existence. The first stars that
formed after the Big Bang were greater than 50 times the size of our
Sun. "Inside stars a process takes place called nucleosynthesis, which
is the making of elements," claimed Planetary scientist and stardust
expert Dr. Ashley. Hence, if we see from the view of science, we are
nothing but the sum of stardust.

Everyone knows that the Sun is also a star and its significance is hidden from none.
Sun is the boon that makes our earth a lively place. Till date, it’s rare what we have

have on earth ‘existence of life’. Without sun earth would be nothing more than
a giant ball of ice, and what is unfortunate is that there would be no one to play
with it.

For times, stars have helped human beings to navigate; sailors at sea,
ordinary man on land always sought help from stars, be it sun for time or pole star for

direction. The ancient Egyptians used the stars to accurately align the Great Pyramids with the
Earth’s four cardinal points.

Stargazing is the true spirit of nature, it acts as free therapy to depression and other traumas, and
inspiration to remind us that there is an expanse laid to be explored. It might seem shocking but
eighty percent of Americans and one-third of people around the world can no longer see the Milky
Way due to light pollution. The question here is ‘Are we losing out the glance of the diamonds of
the sky’? Who knows? Not even Kermit, the Frog, who sang “What’s so amazing / That keeps us
stargazing / And what do we think we might see?” Yet we still keep looking up with hope.
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One thing that has been worrying scientists since decades is what exactly is the smallest thing in
the universe? Is it a dust particle? Or an atom or is it an Electron? From the earliest of
explorations, since the Christ era, till the most advanced researches of the 21st century, this has
remained a mystery. Let’s review some of the major discoveries in the science field, since the
earliest of times, with the discovery of the atom, till the most modern advancement, with regard to
the atomic structure, that can help us find out what is the smallest thing in the universe.

Some of the young children may think that dust particles are the smallest particles. After all, the
average size of a dust particle is about 2.5 μm, that is about 0.00025 centimetres. But that is not
the smallest. There is something even smaller, called an atom. And to compare between a dust
particle and an atom, a simple analogy would be of, a tiny grain of sand, that further contains so
many atoms, that if each atom was the size of a pinhead, and the same were placed consecutively,
the length of the placed atoms would be 2 kilometers long.

The study of atoms has continued to be explored since the
common era. In around 850 B.C., an Indian scientist named,
Maharishi Kanad, wanted to explore what would we get if
we kept halving an object, and reach a point that was
indivisible. He named his indivisible particle as “Parmanu”.
Around 450 B.C., a Greek Philosopher named, Democritus,
used a similar principle, and found his smallest particle. He
called that indivisible particle “Atom”. There were many
disputes over his discoveries, but later, it was approved
globally. An atom cannot be seen by the naked eye. It is
0.000000001 meters in size, that is one millionth of a
millimeter! Thus, for a long time, people thought that an
“atom” is indivisible, so it is the smallest particle that exists.

In 1897, a British Physicist named, Joseph J
Thomson, investigated cathode rays, and
discovered that they were made of a tiny
particle, which was a sub-particle of the atom.
He had discovered the Electron. He called the

WHAT IS THE SMALLEST THING IN THE UNIVERSE?
By Angad Singh, Shiv Nadar School Noida

Electrons “Corpuscles”, but they were later renamed “Electrons” by George Stoney. Then, in 1909, a
famous scientist named Ernest Rutherford performed an experiment, which is commonly known
as the Gold Foil Experiment, through which he discovered Protons, another sub-particle in the
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atomic structure. For this revolutionary discovery, an element was named after his name, and he
was also honored by the title of “Father of Nuclear Physics”. The size of a Proton is 0.88 fm, where
1 fm is equivalent to 0.000000000001 millimetre, whereas, one Electron is 1800 times smaller than
a Proton. After a few years, in 1932, James Chadwick, an English scientist, discovered one more
sub-particle of the atom, which was the Neutron.

After many discoveries, we now know that along with Protons and Neutrons, there are other
particles too, like gluons, muons, gravitons, etc. Once again, for a long time, it was believed that
these are the smallest particles. It was soon settled that Electron is the smallest out of all these.
And, maybe even you would think that Electron is certainly the smallest particle that exists even
today. Not really! Wait until I tell you further!

is hypothetical for now, and hence scientists cannot say it with certainty. So, for now, the smallest
particle that exists in the universe is a “Quark”. But with advancements in science, maybe by the
2040s, scientists will be able to discover something even billion times smaller than a Preon! At
least, I am eager to see such discoveries being made that certainly will lead to many more!

In 1968, it was discovered that Protons and Neutrons consist of 
a yet smaller particle called Quark. There are 6 types of Quarks:
1) Up Quark, 2) Down Quark, 3) Strange Quark, 4) Charm Quark, 
5) Top Quark and 6) Bottom Quark. But currently, we are well 
informed about only 2 of these: 1) Up Quark and 2) Down 
Quark. A Proton consists of 2 Up Quarks and 1 Down 
Quark, and a Neutron consists of 2 Down Quarks 
and 1 Up Quark. But we still do not know what the

other types of Quarks come together to form. The radius 
of a Quark is 430 billionths-billionths of a millimeter!

What is interesting is that scientists believe there is
something even smaller than a Quark. They call it a Preon. This
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“Time is the 4th dimension. It however is not
like length, breadth and depth. However, it is
similar to the others as it too is relative to a
person’s speed and location.

Time can change for different people. It is never
fixed. There is no absolute time. It can stretch
and contract. Time dilation is the lengthening of
time based on your speed and location. There is
no place that can have perfect time. Some people
believe that time runs perfectly in a vacuum.
This is partly correct. Time does run unhindered
in a total vacuum. A total vacuum is a place
where there are no particles or fields. Therefore,
it is impossible to make it as there is no place
where there is no gravity. Even in the furthest
reaches of space, gravity is there from stars
millions of light years away. There is one more
reason why such a perfect vacuum can’t exist.
Quantum theory tells us that virtual particles or
energy fluctuations are constantly popping in
and out of even ‘empty ’ space.

Time can slow down in 2 ways of which 1 will be
discussed. The first is when an object is moving.
No, that doesn’t mean that you can live for a
thousand years if you never stop walking. You
need to move at very fast speeds for a long time
to get even a second younger. Although
technically you won’t get younger. You will just
age more slowly. This is the one which we will
discuss The second way is when you are under a
gravitational field.

 To put this into perspective let's have an
example. In a hypothetical universe there is a
set of twins, one an astronaut, the other works
for mission control of NASA. The astronaut
leaves on a deep space trip traveling at 95% the
speed of light. Upon returning the astronaut's
clock has measured ten years, so the astronaut
has aged 10 years. However, when the astronaut
reunites with his earth-bound twin, the
astronaut he sees that the twin has aged 32
years! This is explained due to the fact that the
astronaut's twin is traveling at relativistic
speeds and therefore his "clock" is slowed down.
This is a classic example of time dilation. To
prove this, we put these values into our formula-
 v = .95c
 t0 = 10 years and we will solve for t which is the
time that the earth-bound brother measures.
t = 10/ √ (1- (.95c)2/c2)
t = 10/√ (1- .952)
t = 10/ .312
t = 32 years (approximately)
We have thus proved that time dilation is an
important factor when travelling at high speeds.
Time dilation is an important factor. However at
everyday speeds it is irrelevant. You need to go
at least half the speed of light to get any serious
dilation. So you can say bye-bye to your dreams
of living forever.
 
 

TIME DILATION 
By Agastya Iyer, Shiv Nadar School Faridabad

The formula for time dilation due to speed is 
T=t0/√[1-(v2/c2)]
Where
 T=time observed in other reference frame
T0=reference time
V=speed of the object
C=speed of light in vacuum
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With the information we’ve obtained from various orbiters, landers, and 

There were three biology experiments performed: a gas exchange experiment, a labeled
release experiment, and a pyrolytic release experiment, followed-up by a gas
chromatograph mass spectrometer experiment. The labeled release experiment yielded a
positive result when performed on both Viking landers, but only the first time the test occurred.
All other experiments came back negative.

The second evidence, discovered in 1984 was- approximately 3% of all meteorites that fall to
Earth originate from Mars, but this one was particularly large: nearly 2 kilograms heavy. It
originally formed on Mars some 4 billion years ago, and landed on Earth only some 13,000 years
ago. When we looked inside of it in 1996, it appears to contain material that could be the
remnants of fossilized organic life forms, although they could have arisen from inorganic
processes as well.

IS LIFE ON MARS POSSIBLE?
By Tamanna Chandna, Shiv Nadar School Gurgaon 

“Is life on mars possible?” this is a question which has crossed all of our minds at least
once, right?
So let's find out the answer,
In November 2015, Administrator Bolden of NASA reaffirmed the goal of sending humans to
Mars. He laid out 2030 as the date of a crewed surface landing, This shows that scientists are
trying to make it possible for humans to live on Mars for a few years now!

 

Scientists headed by David McKay of the Johnson Space SpaceCenter in  
Houston found that the rock, called ALH84001, had a peculiar chemical 
makeup. It contained a combination of minerals and carbon compounds  
that on Earth are created by microbes. It also had crystals of magnetic  
iron oxide, called magnetite, which some bacteria produce. Now that is  
some hope.

And finally, the third piece of evidence came out with NASA’s latest Mars rover: Curiosity.
When the seasons change on Mars, Curiosity detected “burps” of methane emitted from specific
underground locations, but only at the end of Martian winter and with the onset of spring.This
is, again, an ambiguous signal at best, as inorganic, geochemical processes could be seasonal and
result in the release of methane, but organic, biological processes could cause this as well.

rovers, we've made a slew of fascinating discoveries on Mars. We find tiny
hematite spheres on Mars as well as copious evidence for sedimentary rock, both of which only
form on Earth in aqueous environments. And we’ve observed solid sub-surface ice, snows, and
even frozen surface water on Mars in real-time.
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All these three evidences lead to 5 possibilities about life in the red planet which are:

1) Mars never had life on it. Despite having the same raw ingredients as Earth and similar,
watery conditions, the necessary circumstances that enable life to form simply never occurred on
Mars. All the geological and chemical processes that occur inorganically still happened, however
nothing organic. 

2) Mars had life early on, but it died out. This scenario, in many ways, is just as compelling as
the prior one. 

3) Mars had early life, and it still persists in a mostly-dormant form beneath the surface.
This is the most optimistic, but still scientifically viable, view of life on Mars.

4) Mars didn’t have life until Earth seeded it, naturally. 65 million years ago, a very large,
fast-moving body impacted Earth, kicking up enough material to blanket the Earth in a cloud of
debris, leading to the fifth great mass extinction in Earth’s history. And, like many massive
impacts, this one likely kicked up small pieces of Earth all the way into space, the same way that
impactors on the Moon or Mars send meteors throughout the Solar System, where some of them
eventually land on Earth.

5) Our modern space program spread Earth-based life to Mars. And, finally, perhaps Mars
truly was a barren, a lifeless planet , well at least for billions of years, until the dawn of the space
age.

To end the discussion: 
It’s the ultimate nightmare of astrobiologists: that there’s a fascinating history of life to uncover
on another world, but we’ll contaminate it with our own organisms before we ever learn the true
history of life on that world. In the worst case scenario, it could be the case that was surviving
simple life on Mars of Martian origin, but that Earth life arrived and out-competed it, driving it to
a rapid extinction. This very real, healthy fear is why we’re frequently so conservative, from a
biological perspective, when we explore other planets and foreign worlds. 
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Crossword made by Mansa Kaur, 

From Edition 1
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Covid-19 Mask Study Finds Layering, Material Choice Matter
Researchers report results of a COVID-19 mask study showing which materials had the
greatest filtration efficiency. The findings underscore the critical importance of layering and
universal mask wearing to protect people from exposure.

 

Further Reading: COVID-19 mask study finds layering, material choice matter

CHEMISTRY NEWS
 - Praneel Munshi, Shiv Nadar School Noida

Turning Wood Into Plastic
Plastics are one of the world's largest polluters, taking hundreds of years to degrade in nature.
A research team has created a high-quality bioplastic from wood byproducts that they hope
can solve the world's most pressing environmental issues.

Further Reading: Turning wood into plastic

Electric cars: Recharge your batteries
Chemical engineers have learned more about the nature of lithium-ion batteries that could
lead to batteries that recharge much faster than before.

 

Further Reading: Electric cars: Recharge your batteries

Reflecting sunlight could cool the Earth's ecosystem
Researchers explored the effect of solar climate interventions on ecology. The team
emphasizes that greenhouse gas emissions reduction and conservation of biodiversity and
ecosystem functions must be the priority.

 

Further Reading: Reflecting sunlight could cool the Earth's ecosystem

New Exotic Isotope of Fluorine Discovered: Fluorine-13
A team of U.S. physicists has created a new isotope of fluorine, fluorine-13 (13F), via a charge-
exchange reaction between a beam of oxygen-13 (13O) and a beryllium-9 (9Be) target. The
new isotope of fluorine, 13F, is four neutrons removed from the proton drip line, the boundary
that delimits the zone beyond which atomic nuclei decay by the emission of a proton. 

 

Further Reading: New Exotic Isotope of Fluorine Discovered: Fluorine-13 | Featured, Physics

New Nanotech Gives Boost to Detection of Cancer and Disease
Researchers are working to develop a new screening technique that's more than 300 times as
effective at detecting a biomarker for diseases like cancer than current methods. 

 

Further Reading: New nanotech gives boost to detection of cancer and disease
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Investigation of the cause of hallucinations
Hallucinations and delusions are psychotic experiences where a person loses touch with
reality, where they acquire some false beliefs or experience sights and sounds that aren’t even
taking place; this could also lead to serious mental illnesses such as schizophrenia. The
researchers at Washington University School of Medicine displayed rigorous attempts
towards discovering the cause of Hallucinations. As mice have been used worldwide to find
clues for various diseases, a few links have been discovered between the human brain and the
mice brain. Thus, Adam Kepecs along with other researchers set up a computer game that
could be attempted by both humans and mice. The computer produced imaginary sounds, and
if the humans and the mice’s brains confidently interpret those as sounds, they were assumed
as hallucinations. However false results were coming from the sides of the mice as well as the
humans. Another set up was organized, the mice and humans were given drugs which
provided them with hallucinations but caused no harm. The data was recorded and the result
of the investigation was that the brain chemical dopamine played a major role in
hallucinations. Thus, people with extreme amounts of dopamine experienced hallucinations.
The cure was antipsychotic medications which blocked the dopamine present in the brain.

Regenerating the human Heart - April 2021
Scientists at the Victor Chang Cardiac Research Institute in
Sydney discovered that Zebrafishes have genetic switches that
function to repair their heart after a heart attack. Earlier it was
not known how the zebrafish repaired their heart, until now.
The genetic switches allow the heart muscle cells to divide and

BIOLOGY NEWS
 - Sanjana Khosla and Sunishka Singh, Shiv Nadar School Noida

multiply, as well as the red blood cells have a vital role in the healing of the heart. Dr Kazu
Kikuchi commenced the first research on this topic. And as per the research, the Zebrafishes
share over 70% of the human genes. Therefore the scientists are trying to have easier and faster
solutions to recover a human heart after a heart attack, just like the zebrafish. Data acquired
states that, those tiny fishes after a heart attack have a protein entering which supercharges the
cells to heal the damaged Cardiac cells. This protein may also act as a genetic switch in human
bodies.

Most effective Covid Vaccine
The Pfizer and Moderna vaccine has been proven to be the most effective out of all the other
vaccines, 91.3% and 94% respectively. Even the Johnson & Johnson Covid 19 vaccine proved
66.3% effective, as well as 100% effective in preventing hospitalizations and death at 28 days
after the injection. The vaccine advancements have risen dramatically; however, the higher
COVID-19 transmission may prove to be a severe drawback.
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Ingenuity lands on Martian surface, flies and produces oxygen: 
The Ingenuity helicopter survived its first night on the freezing-cold
surface of Mars on April  5, 2021. It flied on Tuesday, 20th April, 2021.
Ingenuity climbed to 16 feet (5 meters), hovered there for 51.9 seconds,
and then descended back. Ingenuity also had to be lightweight in
order to fly in the Martian atmosphere, which has just 1% of the
atmosphere present on Earth. This was the first powered flight on
another planet. Ingenuity also produced 5 grams of oxygen on April
22, 2021, by converting Carbon Dioxide in Mars' atmsosphere to pure

NASA detects a new Asteroid, 2021 AF8 moving towards Earth at speed of 9 km per
second:
2021 AF8, or Apophis is an extremely massive and powerful asteroid that will pass Earth on 4
May. The asteroid is the size of a football field and that is why NASA scientists are keeping a
close eye on the asteroid. NASA estimates that this asteroid ranges in size from 260 to 580
meters. This asteroid was first discovered by scientists in the month of March. Scientists have
said that this asteroid will pass safely from a distance of about 3.4 million kilometers from the
Earth. Even after this, astronomers are closely monitoring this Apollo-based asteroid. This
asteroid has been classified by NASA as a potentially dangerous asteroid.

Hubble Spots Double Quasars in Merging Galaxies: 
NASA’s hubble space telescope on April 6 spotted double quasars in 2 merging galaxies. Yue
Shen, a lead researcher in the University of Illinois said, “We estimate that in the distant
universe, for every 1,000 quasars, there is one double quasar. So finding these double quasars
is like finding a needle in a haystack.” A quasar is a brilliant beacon of intense light from the
center of a distant galaxy that has the ability to outshine the entire galaxy and is fueled by a
supermassive black hole, voraciously sucking up on matter. It also unleashes a torrent of
radiation. The Hubble images show that quasars within each pair are only about 10,000 light-
years apart.

PHYSICS NEWS
 - Angad Singh Marwaha, Shiv Nadar School Noida

Muon discovered:
Discovery of a new particle (muon) has made scientists suspect
that there’s a fifth force in the universe, along with the strong
and weak forces in atoms, electromagnetic force and gravity.
The muon, a heavier and shadier cousin of the electron, last
mere millionths of a second before they decay and break down.

breathable oxygen. The oxygen it produces is equivalent to roughly 10 minutes worth of
breathing for an Astronaut. This was done by a toaster-sized instrument named MOXIE (Mars
Oxygen In-Situ Resource Utilization Experiement)
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WORD SEARCH
By Aashman Talwar,   

A metal whose symbol is ‘Na’
and its atomic number is 11.
A main part of a cell and
containing chromosomes.
A solid material which is hard,
shiny, malleable, and ductile.
The smallest particle of a matter.
Two or more atoms bonded
together.
The whole body is made up of
this; it is microscopic and

Hints:

A device used to increase the rate of reaction of any reactants.
The scientist who invented a bulb.
A chemical compound made from a reaction of an acid and a base.
The 3rd alkaline earth metal of the periodic table which helps in the formation of
bones.
 Two things moving away from each other, in opposite directions.
 Our body obtains from food.
 The female gamete.
 A closed path that allows electricity to flow through it.
 A part of the eye which controls the amount of light that enters the eye.

consists of a cytoplasm and nucleus in a membrane.

Shiv Nadar School Noida 
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