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EdITORIAL

C o n s i s t e n t l y 
evolving technology 
has become an 
integral part of 
our lives. Life has 
started to feel 
less burdensome 
and daily chores 
c o n s u m e 
c o m p a r a t i v e l y 
lesser time.
Technology has 
paved the way 
for growth and 
development of 
the mankind as a 

whole. Engaged in the fast-paced technology we 
tend to forget the science around us, for maybe 
the role of science is somehow overshadowed by 
technology. I read somewhere as to how, even when 
we are playing Angry Birds, we don’t realize how 
important science is. As the bird catapults through the 
air, science is probably the last thing on our mind. But 
apart from the physics involved in sending feathered 
projectiles flying through the air, there is a far deeper 
connection between science and technology. 

Scientists come up with new ideas and the 
technologists use these ideas to develop newer 
devices. Science refers to a system of methodically 
acquiring knowledge, and technology is using this 
knowledge to solve problems and create artistic 
perspectives. It Is the knowledge attained through 
sciences that gives way to innovative ideas to build 
technological tools and therefore its only through the 
knowledge of sciences that we can understand and 
predict technology in our society. But in many ways 
technology is also important for the sciences to grow, 
for technology acts as a feedback loop for scientists 
who are inspired and motivated to spend hours and 
hours in their respective R & D domains.

As 2019 is coming to an end, my team  took some time 
to check all the breakthroughs this year and realized 
this has been a great year. We learnt more about 
quantum internet, learned to store the DNA, acquired 
knowledge about building robotic surgeons, 3D metal 

printers and most importantly, imaging the black hole. 
The emerging of global information is now changing 
the way we function. Information has become a 
crucial resource and the scientific community is 
becoming more and more aware, that informational 
theory is actually indispensable from both applied 
and fundamental physics. Paying heed to this aspect 
has revealed new perspectives of cryptography, 
computation and communication methods, and the 
quantum description of this system provides more 
advantages over the classical descriptions. This 
brings me to another important breakthrough this 
year, the Quantum Computing. Using the principles 
of quantum mechanics, this approach uses the 
logic of qubit instead of the standard binary system, 
making it exponentially powerful as compared to the 
present generation computers. Running on quantum 
algorithms, these computers hold huge potential for 
storing infinite data in nano-sized spaces.
Every issue for us has a different aim, a different 
intend but each of them comes under a larger 
purpose, standing in line with what all members of 
my board believe, the objective to make each mind 
scientifically aware. Science around us has taken a 
very wrong perception of being limited to theoretical 
application, but science is really much more than 
what we get to read in our textbooks. A scientific 
mind in today’s world is subdued by the pressure 
of performing theoretically in our society. Science is 
what it is because of its practical application and if 
through this issue I am able to make a single mind, 
lost and left behind in this fast paced evolving world, 
aware of the science around him, I consider my 
purpose fulfilled.

With the hopes of making a difference,
Shaurya Poddar
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The  Equation of 
Emotion 

Feelings are intricate and different people 
deal with them differently. At the very basic, 
feelings are a cognizant encounter ordered 
by perspectives, outside and interior 
responses, and articulations. Yes, it is true 
that the human mind is quite intriguing. 
Have you ever wondered, if there could be 
a way to measure how happy you are? The 
thought itself might sound insane, measuring 
something that is inherently immeasurable, 
but researchers from the University College, 
London have made it possible. They have 
ousted all ill expectations regarding this 
topic by developing an equation to measure 
one’s happiness, disregarding all verbose 
controversies. 

Seems complexed? It did to me too at first, 
completely astonished at this equation and 
confused with its symbols, scratching my 
hair and meddling with my brain trying to 
understand how the researchers managed to 
reach till here, but after reading their lengthy 
explanation, merely one word resonated with 
my mathematics-addled brain:expectations. 

According to Dr.Robb Rutledge, the human 
brain is a reward-targeting shotgun and 
expectations just happen to be at the 
complete opposite end of the brain. The 
process involving setting of expectations 
and the achievements that follow triggers 
the release of a whole lot of dopamine, which 
cascades through closely packed receptors 
in the central and autonomic nervous 
system. This simply indicates that more 
achievements or exceeding expectations 
leads to more emotional activity.
Similarly, on the off side, if we want to know 
how disappointed a person is, in layman’s 
terms, the equation goes as follows:
Disappointment = Expectations – Reality
It seems baffling but is actually quite simple 
to understand how scientists managed to 
derive it. Their skeleton equation was:
EVENT + REACTION = OUTCOME
This simple equation teaches us a lot, 

bringing out the begrudging truth of life - We 
might not be able to control everything but 
something that we must aspire to control is 
our reaction to certain events because the 
entire outcome depends on it. 
Setting expectations for events, the release 
of dopamine, reaction to the event, the 
outcome and post-release of dopamine, all 
this forms a self-sustained chain reaction that 
is inexhaustible, but partially controllable. 
Last but not the least let us accept that 
the domain of emotions is limitless. Even 
for artificial intelligence applications to 
substitute humans, scientists are planning to 
pump in 20lakh stories + to cover up all the 
emotions. But they have a doubt about this 
number too.

Aryan Mahipal
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t 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 yo

The double slit experiment:
The wave-like properties of 
light were demonstrated by 
the famous experiment first 

performed by Thomas Young 
in the early nineteenth century. 

In the original experiment, a 
point source of light illuminates 

two narrow adjacent slits in a 
screen, and the image of the light 

that passes through the slits is 
observed on a second screen.

The principle of 
superposition states that, 
when two or more waves 
of the same type cross at 
some point, the resultant 
displacement at that point 
is equal to the sum of the 
displacements due to each 
individual wave.

Dead 
or 

Alive 

Quantum Superposition 
states that just like two waves 
in classical physics, any two 
quantum states can be added 
together or ‘superposed’ and 
the result will be another valid 
quantum state. Quantum 
particles can exist in different 
states or they can simply exist 
across all possible states and 
such a situation is termed 
as a state of superposition 
in quantum mechanics. This 
means that a quantum particle 
can be in two different places 

at the same time!

The   Copenhagen 
Interpretation of Quantum 
Physics which proposed 
that atoms of photons 
exist in multiple states that 
corresponds with different 
possibilities and outcomes 
was quite popular and 
Schrodinger’s experiment 
gives a simple mathematical 
terminology of the 

Copenhagen Interpretation.

In this experiment, the decay of 
radioactive substance was governed 
by the laws of quantum mechanics. 
This means that the atom of 
radioactive substance starts in a state 
of ‘going to decay’ and ‘not going to 
decay’. Since the box was completely 
sealed with no conscious observer 
present inside, the whole experiment 
stayed as a combination of both the 
possibilities of the cat being dead 
or alive. Without opening the box, 
the only conclusion which could 
be drawn, without any conscious 
observer inside, was that the cat 
was dead and alive at the same 
time because of the combination of 
possibilities of the ‘Geiger counter 
being definitely triggered’ or the 
‘Geiger counter being definitely not 
triggered’. An experiment with such 
a conclusion cannot be performed 
in the real world which is governed 
by the laws of classical physics and 
common sense as no body can be 
dead and alive at the same time.

 Schrodinger thought of placing a 
living cat inside a steel chamber with 
a hammer, a vial of hydrocyanic acid 
and a very small amount of a certain 
radioactive substance. If a single atom of 
a radioactive substance decayed during 
the time period, the relay mechanism 
will trip the hammer or trigger a Geiger 
counter which in turn will break the vial 
of poisonous gas leading to the cat’s 
death. If the radioactive substance did 

not decay, the cat would remain alive.

We see cats around us everyday but 
never think of a cat helping us to 
unravel the mysteries of physics in 
this universe. The modern world is 
reaching unprecedented conclusions 
in physics not only because of rapid 
development but also because of the 
exceptional theories and experiments 
designed by the excellent minds 
of the 20th century scientists. One 
such scientist was Erwin Schrodinger 
who won a Nobel Prize in Physics 
for designing an experiment known 
as ‘ The Quantum Killing Machine’  
which sought to explain the complex 
principles of quantum superposition to 
the common man.

Moksh Kandpal
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Richard Feynman 

A pre-eminent twentieth-century physicist and 
a Nobel laureate, Richard Feynman is hardly 
recognized as compared to his achievements. As 
the centenary of his birth rolls around on 11 May, 
a look at his scientific and cultural legacy recalls 
his restless multidimensionality. His popular books 
shattered readers’ preconceptions of scientists as 
lab-coated nerds and replaced them with a ‘hipper’ 
image of a wild non-conformist; his scholarly tomes 
introduced researchers to revolutionary methods 
of grappling with modern physics.
 
Born in Queens, New York City, to Lucille nee 
Phillips, a home-maker, and Melville Arthur 
Feynman, a sales manager originally from Minsk in 
Belarus (then part of the Russian Empire), Feynman 
was a late talker and did not speak until after his 
third birthday. The young Feynman was heavily 
influenced by his father, who encouraged him to 
ask questions to challenge orthodox thinking, 
and who was always ready to teach Feynman 
something new. 

From his mother, he gained the sense of humor 
that he had throughout his life. As a child, he had a 
talent for engineering, maintained an experimental 
laboratory at his home, and took delight in repairing 
radios. When he was in grade school, he created a 
home burglar alarm system while his parents were 
out for the day running errands.
When Richard was five his mother gave birth to 
a younger brother, Henry Phillips, who died at the 
age of four weeks.
 Four years later, Richard’s sister Joan was born 
and the family moved to Far Rockaway, Queens. 
Though separated by nine years, Joan and Richard 
were close, and they both shared a curiosity about 
the world. 
Though their mother thought women could not 
understand such things, Richard encouraged 
Joan’s interest in astronomy, and Joan eventually 
became an astrophysicist. When Feynman was 
15, he taught himself trigonometry, advanced 
algebra, infinite series, analytic geometry, and both 
differential and integral calculus.

03 | Wavelength



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. 

Scientist

Before entering college, he was experimenting 
with and deriving mathematical topics such 
as the half-derivative using his notation. He 
created special symbols for logarithm, sine, 
cosine and tangent functions so they did not 
look like three variables multiplied together. 
His parents were not religious at all and he 
described himself as an avowed atheist.
 
Richard Feynman was a Nobel Prize-winning 
American physicist, particularly known for his 
contributions to quantum physics, quantum 
electrodynamics, and particle physics, as well 
as quantum computing and nanotechnology.
He was refused entry to his first choice, 
Columbia University, because of the” 
Jewish quota” and attended instead the 
Massachusetts Institute of Technology, where 
he received a bachelor’s degree in 1939 and 
was named a Putnam Fellow. He obtained a 
perfect score in the graduate school entrance 
exams to Princeton University (although he 
did rather poorly in the history and English 
portions), where he went to study Mathematics 
and Physics along with other luminaries 
such as Albert Einstein, Wolfgang Pauli, and 
John von Neumann. He received a PhD from 
Princeton in 1942, under his advisor John 
Wheeler, with a thesis in which he developed 
an approach to quantum mechanics governed 
by the principle of “least action”, replacing 
the wave oriented electromagnetic picture 
developed by James Clerk Maxwell with one 
based entirely on particle interactions mapped 
in space and time.
Feynman gained a reputation for being able 
to explain complex elements of theoretical 
physics in an easily understandable way, and 
was sometimes referred to as “The Great 
Explainer”.
He opposed rote learning or unthinking 
memorization, although he could also be 
strict with unprepared students. His 1964 
book “Feynman Lectures On Physics”, 
which includes lectures on mathematics, 
electromagnetism, Newtonian physics, 
quantum physics and even the relation of 
physics to other sciences, remains a classic. 
Other lectures and miscellaneous talks 
were also turned into books, including “The 
Character of Physical Law”, “QED: The Strange 
Theory of
Light and Matter”, “Statistical Mechanics” and 
“Lectures on Gravity”. He was appointed a 
foreign member of the Royal Society in 1965 
and later won the Oersted Medal for teaching, 
of which he seemed especially proud. He also 
became a member of the American Physical 
Society, the American Association for the 

Advancement of Science and the National 
Academy of Science. Later in life, Feynman 
turned his mind to theories of quantum gravity. 
Although not developed for the purpose, his 
Feynman diagrams had become fundamental 
for developing string theory and M-theory. He 
was not, however, totally convinced by the 
theories, and criticized string theorists for “not 
calculating anything” and for not checking 
their ideas.
Feynman was a master conjuror of physics. A 
mathematical whizz, with exceptional intuition, 
he seemed to pull the solutions out of thin air. 
He crafted a lexicon for particle interactions: 
iconic squiggles, loops, and lines now 
known as Feynman diagram. His Nobel-prize 
winning work on quantum electrodynamics 
included methods, that even he saw as a 
sleight-of-hand for removing infinite terms 
from calculations. Yet, his results, equivalent 
to more systematic, rigorously expounded 
mathematical techniques, independently 
proposed by co-laureates Julian Schwinger 
and Sin-Itiro Tomonaga, matched atomic-
physics data beautifully.

Just two years before his death, Feynman played 
an important role in the Rogers Commission 
investigation of the 1986 Challenger Space 
Shuttle disaster. He developed two rare forms 
of cancer, Lip sarcoma, and Waldenstrom’s 
macroglobulinemia. This great man passed 
away on February 15th, 1988 in Los Angeles, 
shortly after a final attempt at the surgery for 
the former. His last recorded words are noted 
as “I’d hate to die twice. It’s so boring.”

Wavelength | 04
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How to make a  
perfect paper plane 

Fold the paper in half 
by making the two 
sides overlap each 

other completely. Press the 
paper along the line of the fold 
so that it is marked and then 
unfold the sheet again.

With the long side of a 
rectangular paper up, 
mark the midpoint of 
the long side and draw 
diagonal to both the short 
sides so that they cover a little 
more than half of the shorter 
side.

2
Following the drawn 
lines, fold the paper 

on them so that both the 
diagonals meet at the axis of 
the sheet with equal length; 
forming a triangle.

3

Without changing the position, 
bring the top point of the 
triangle to the end of the 
sheet.

4

Take the top point of the 
triangle again and while 
keeping the previous fold 
intact, fold a smaller triangle 
back towards the top.

5

Keeping the same 
configuration, fold the paper 
in half through its axis.

6

Rotate the sheet 90 
degrees anticlockwise 

and mark a line through the 
tip to the other side of the 
sheet. The line should touch 
the sheet at a point at more 
than half the length of the              
   sheet.

7

Bring the top down by 
folding the sheet along 
the previously formed 

line. Open the sheet through 
the divide that separates the 
shaped sheet in two identical 
halves and fold the edges 
along the edges a little on 
both the wings. Congrats! 
You’ve made the best paper 
plane.

Materials Required:100 GSM 
laser A4 paper

8

1
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The 
String 
Theory

Meet Baani Kaur 

“If string theory is right, the microscopic 
fabric of the universe is a richly intertwined 
multidimensional labyrinth within which the 
strings of the universe endlessly twist and 
vibrate rhythmically, beating out the laws of 
the cosmos.”
- Brian Greene

Albert Einstein spent the last part of his life 
trying to find a ‘ theory of everything’ - one 
that could tie together his theory of general 
relativity and quantum mechanics. As 
physicists have picked up where Einstein 
stopped, one solution they have come up 
with is string theory, which combines the two 
theories by assuming that there are multiple 
universes and dimensions beyond the ones 
we know. 
According to the conventional idea, all 
matter is made up of atoms which are in 
turn composed of protons and neutrons 
which are housed in the nucleus along with 
the electrons that revolve in orbits or shells 
around it.

Neutrons and protons are made up of even 
smaller particles called ‘quarks’ and this 
is where the conventional ideas stop, but 
according to the string theory, quarks are 
made up of dancing filaments of energy that 
look a lot like strings. According to this idea, 
the cosmic strings vibrate in different patterns 
to make all the different types of particles 
around us. So quark is a string vibrating in 
one pattern, an electron is a string vibrating 
in a different pattern and a neutron is a string 
vibrating in a different pattern.

However, for this theory to have A 
MATHEMATICAL PROOF, we cannot have 
three dimensions of space. You would 
need more dimensions of space and one 
dimension of time. More evidence and a 
better understanding of string theory will 
one day allow us to travel between universes 
and into new dimensions, potentially even 
making time travel possible.

The string theory is providing new methods 
to think about the universe and making us 
agree wholeheartedly with Nicola Tesla, who 
once said,”If you want to find the secrets 
of the universe, think in terms of energy, 
frequency and vibration.”

Wavelength | 06



Evolution of mankind has known no 
boundaries. And now, it is just a matter of time 
before we take a step up on the evolutionary 
ladder. The concept of ‘Transhumanism’ is 
not new to us. The human body, at its current 
stage, is believed to have reached only about 
20% of its absolute pinnacle of development. 
A similar concept has been in practice since 
the Egyptian era; wooden prosthetics, pseudo 
limbs, and other organ enhancing methods 
stand testimony to this. The common notions 
with reference to this concept are popularly 
showcased in the famed sci-fi movies from 
the Marvel and D.C franchises. The idea of 
transformation of one’s body into a complete 
machine by replacing certain organs with 
mechanised counterparts,  in an attempt 
to create a half-human half -machine is not 
beyond the reach of modern-day scientists. 
The amalgamation of human and machine will 
bring into existence a new variety of beings far 
more superior to us in terms of both strength 
and intelligence. 

The idea of attaining ‘morphological freedom’ 
sounds very amusing to hear. However, the 
implementation of these concepts into daily 
life will involve a multitude of complexities. The 
new variety of Transhumans will come along 
with the potential for super longevity, thus 
making them immune to all kinds of maladies, 
that is ‘temporarily immortal’. 

Transhumanism is conceptually attainable 
because of the phenomenon of ‘neuro-
plasticity1’. This enables our neurons to 
develop new connections and elongate and 
alter the existing ones. Our brain redesigns 
its nervous structure in response to the digital 
stimuli. Augmenting the human condition 
so as to make it compatible with the rapid 
technological advancements will require our 

bodies to be hacked . ‘Biohacking2’ is the 
key to bring into possibility concepts which 
till now were only envisaged of.  At the root 
level, Bio-hacking is practiced through many 
methods: Digitised magnets are inserted 
in our fingertips which allows us to sense 
magnetic fields of various intensities around 
us. This practice is done without the usage 
of any sort of anesthesia. Thus, it involves a 
great deal of risk  as they digitally manipulate 
the neurons present in the nerve endings of 
our fingertips. There is a possibility that the 
human body might refuse such implants and 
could respond in ways which could prove to be 
fatal. Numerous devices have been developed 
to examine the possibility of implementing 
transhumanism in future. These include a hat- 
a device that works with magnetic implants 
to provide some sort  of echolocation3, that 
electrically invigorates the prefrontal cortex. 
How will the Transhumans be different?

Honestly, the new transhuman race will be very 
similar to us, the only significant difference is 
that there will be no limitation to their mental 
or physical capabilities. The human intellect 
will have to be transferred into the systems 
of the transhumans, which could then be 
transformed into a digital consciousness. This 
will enable world-wide communication with no 
restraint on the number of users.

The technological dependence of human 
beings for their survival is reaching its apex. 
The state of ‘Singularity’ is  impending and if 
we do not switch to other alternatives it will 
result into a disastrous evolution. Albeit this 
evolution is inevitable. So, instead of making it 
a transhuman apocalypse, we need to make it 
into a sound future for both the trans and the 
Human kind .

Argha Gupta 

If we want to live in paradise, we will have 
to engineer it ourselves .

1The brain’s ability 
to reorganize itself 

by forming new 
neural connections 

throughout life.

 2The practice 
of changing our 

chemistry and our 
physiology through 

science and self-
experimentation 
to energize and 

enhance the body.

 3It is the use of sound 
waves and echoes 
to determine where 

objects are in space.
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Stem 
Cells 

The scientists of today’s era are struggling to 
solve the problem of ageing and the closest 
they have got in replicating the fountain of 
youth is through stem cells. A stem cell is 
a special kind of cell which can divide to 
create a cell with similar properties as well as 
a specialized daughter cell. In the simplest 
of terms stem cells are the raw materials of 
the body.

Regenerative medicine
Stem cells play a significant role in the 
cellular kingdom because they have the 
ability to form specialized new cells. The 
discovery of stem cells gave a boost to 
the world of medicine. It helps all of us in 
numerous ways, but most importantly, it is 
a key component of regenerative medicine. 
The stem cells can easily be manipulated and 

guided to become the cells of the desired 
variety, which helps in the repairing of the 
diseased and damaged cell of the body. This 
regenerative medicine gave a new hope to 
the patients suffering from alzheimer’s, heart 
diseases, cancer, osteoarthritis etc. 
With rapid technological advancement, 
scientists found new sources for the 
collection of stem cells. The most effective 
one being the embryonic cell, because the 
embryo is a very small cluster of cells and the 
cells it is comprised, are versatile enough to 
develop into different kinds of cells in order 

to form the human body. These are also 
called pluripotent stem cells. As every thing 
comes with its share of pros and cons, many 
controversies concerning the extraction of 
these embryonic stem cells have risen, as 
they are extracted from the embryo during 
in-vitro fertilization. The N.I.H  States strictly 
that the embryonic cells can only be used 
when the embryo is no longer required and 
that too with the consent of the donor and 
has to be kept necessarily in solutions in 
laboratory test tubes in laboratories. Cell 
manipulation is a very important factor 
in deciding from which site the stem cells 
will be chosen. Embryonic cells can easily 
differentiate into various daughter cells.

With evolution in the stem cell, a new process 
which gained limelight is therapeutic cloning.  
In this, the creation of a stem cell line takes 
place which is identical to that of the donor’s 
genetics. The process of replicating the 
stem cells genetics is done by the fusion of 
the sperm at the stage of formation, during 
in-vitro fertilization. In essence, when the 
process of obtaining identical stem cells 
to that of the donor, it gets a lot easier for 
the body to adopt the identical cells. The 
identical cells can easily be guided to form a 
variety of organs which in turn leads to clone 
formation. Although complete success in 
human cloning is still a dream for scientists, 
cloning in various animal species have been 
successfully completed via the process of 
therapeutic cloning.
In the near future, this practice will innovate 
and develop to fulfil the needs of humankind, 
which calls upon the need of spreading 
awareness to store their stem cells for this 
is what the future of medicinal sciences 
demands.  

ARYA RAJ SINGH 

his program was 
set to repeat 
itself for a very 
long time, it 
would mean the 
extension of the 
individual’s life

If we want to live in 
paradise, we will have to 
engineer it ourselves .” 
                                                                           



Science In Hindu Beliefs
1.Joining Both Palms Together To Greet
In Hindu culture, people greet each other by joining 
their palms – termed as “Namaskar.” The general 
reason behind this tradition is that greeting by 
joining both the palms means respect. However, 
scientifically speaking, joining both hands ensures 
joining the tips of all the fingers together; which are 
denoted as the pressure points of eyes, ears, and 
mind. Pressing them together activates the pressure 
points which helps us remember that person for a 
long time. And also no exchange of germs since we 
don’t make any physical contact!

2. Why Do Women Wear Toe Rings
Wearing toe rings is not just the significance of 
married women, there is also science behind 
it. Normally toe rings are worn on the second 
toe. A particular nerve from the second 
toe connects the uterus and passes to the 
heart. Wearing rings on this toe strengthens 
the uterus. It keeps the uterus healthy by 
regulating the blood flow to it and regularizes 
the menstrual cycle. As Silver is a good 
conductor, it also absorbs polar energies from 
the earth and passes it to the body.

3. Why Do Temples Have Bells
People who are visiting the temple should ring the 
bell before entering the inner sanctum where the 
main idol is placed. According to Agama Sastra, 
the bell is used to create the sound for keeping 
evil forces away and the ringing sound of the bell 
is pleasant to God. However, the scientific reason 
behind this is that its sound clears our mind and 
helps us stay sharp and keep our full concentration 
on devotional purpose. These bells are made in such 
a way that when they produce a sound it creates 
a unity in the Left and Right parts of our brains. 
The moment we ring the bell, it produces a sharp 
and enduring sound that lasts for a minimum of 7 
seconds in echo mode. The duration of the echo 
is good enough to activate all the seven healing 
centres in our body. This results in emptying our 
brain of all negative thoughts.

4. Why We Pierce Ear Lobes
Piercing the ear lobes has great importance 
in Indian ethos. Indian physicians and 
philosophers believe that piercing the ears 
helps in the development of intellect, power 
of thinking and decision making faculties. 
Talkativeness fritters away life energy. Ear 
piercing helps in speech-restraint. It helps 
to reduce impertinent behaviour and the ear-
channels become free from disorders. This 
idea appeals to the Western world as well, 
and so they are getting their ears pierced to 
wear fancy earrings as a mark of fashion.

5. Choti On The Male Head
Sushrut rishi, the foremost surgeon of Ayurveda, describes the master sensitive spot on the head 
as Adhipati Marma, where there is a nexus of all nerves. The Shikha protects this spot. Below, in 
the brain, occurs the Brahmarandhra, where the sushumnã (nerve) arrives from the lower part of the 
body. In Yog, Brahmarandhra is the highest, seventh chakra, with the thousand-petalled lotus. It is 
the centre of wisdom. The knotted shikhã helps boost this centre and conserve its subtle energy 
known as Ojas.
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10. ANNAPRAASTANA:
The practice of feeding the newborn 
with the hands of different people is like 
a vaccine as some bacteria are allowed 
to get in the body of the baby and his 
immune system grows stronger.

6. Why Married Women Apply Sindoor 
Or Vermillion
It is interesting to note that the application of 
sindoor by married women carries a physiological 
significance. This is so because Sindoor is 
prepared by mixing turmeric-lime and the metal 
mercury. Due to its intrinsic properties, mercury, 
besides controlling blood pressure also activates 
sexual drive. This also explains why Sindoor 
is prohibited for the widows. For best results, 
Sindoor should be applied right up to the pituitary 
gland where all our feelings are centred. Mercury 
is also known for removing stress and strain.

7. Why Do We Worship Idol
Hinduism propagates idol worship more than any 
other religion. Researchers say that this was initiated 
to increase concentration during prayers. According 
to psychiatrists, a man will shape his thoughts as per 
what he sees. If you have 3 different objects in front 
of you, your thinking will change according to the 
object you are viewing. Similarly, in ancient India, idol 
worship was established so that when people view 
idols it is easy for them to concentrate to gain spiritual 
energy and meditate without mental diversion.

8. Why Women Wear Bangles
Normally the wrist portion is in constant activation 
on any human. Also, the pulse beat in this portion 
is mostly checked for all sorts of ailments. Bangles 
worn by women are normally over the wrist, and 
its constant friction increases the blood circulation 
level. Furthermore, the electricity passing out 
through outer skin is again reverted to one’s own 
body because of the circular-shaped bangles, 
which have no end nor beginning to pass the 
energy outside but to send it back to the body.

9. Praying Before Eating Food
Hindus normally pray for a few seconds 
before eating supper. This is done to 
activate the process of digestion because 
the prayer combined with a visual 
perception of food increases the flow of 
saliva in the mouth and the liquid activates 
the generation of other digestive enzymes 
too.

11. Why Do We Apply Mehendi On 
Hands And Feet:
Besides lending colour too the hands, 
mehndi is a very powerful medicinal 
herb. Weddings are stressful, and 
often, stress causes headaches 
and fevers. As the wedding day 
approaches, the excitement mixed 
with nervous anticipation can take 
its toll on the bride and the groom. 
Application of mehndi can prevent 
too much stress because it cools 
the body and keeps the nerves from 
becoming tense. 
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Pteridophytes are a group of plants comprising 
of Ferns and Fern-allies. The Pteridophytes, 
also called “Vascular cryptogams” have a well–
developed vascular system.  Haeckel (1866) 
called the pteridophytes as the “botanical 
snakes” of plant kingdom  because of their 
pinnate and feather like fronds. These plants are 
considered as a connecting link between the 
non-vascular and vascular plants.  Pteridophytes 
have drawn attention of many botanists relating 
to their systematics, nature lovers, and plant 
growers because of their exquisite beauty in the 
arrangement of soral structures and engineered 
decorative pinnae and pinnules, great variety 
and fascinating foliage. They are well known 
for the economically important role they play as 
bioindicators, biofertilizers and in bioremediation. 
Horticulturists throughout the world follow the 
practices of growing ferns in avenues, gardens, 
and other areas due to their eye pleasing 
exomorphology. The study of Pteridophytes is 
extremely fascinating from their morphological 
point of view as well as their unique position. 
Like other groups of plants, members of 
Pteridophytes of the Indian subcontinent were 
worked out by European Botanists, army officers, 
administrators, missionaries, surgeons and survey 
officers. Researches on Pteridophytes have been 
frequently reviewed by various authors.
 Pteridophytes do not form dominant 
vegetation and are replaced by “seed bearing 
vascular plants”. The ferns constitute a major 
element of the Pteridophytic flora and are the 
most dominating and diverse group throughout 
the world. Most of the fern species are distributed 
in tropical and subtropical areas with limited 
distribution in temperate regions. They prefer 
to grow in cool, moist and shady places. In the 
monsoon season, they luxuriously grow in varied 
range of habitats like trees, boulders, rocks, 
walls, crevices, deep ravines, forest floors, open 

and dry slopes and in aquatic environment also. 
On the basis of forms and habitats the ferns can 
be broadly categorised into the following four 
categories.
A. Terrestrial B. Epiphytic C. Lithophytic D. 
Hydrophytic
Various insects are dependant on ferns for 
feeding, shelter or for laying eggs.

Some of the ferns in our school campus are:
1. Pyrrosia flocculosa – seen growing epiphytically 
on tree trunk. (outside LRC)

Pteridophytes
the “botanical snakes” of 
plant kingdom
Dr. Avneet Kaur.
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2. Adiantum incisum  -on the wall outside the 
LRC wash room .
Occurrence: Very common, usually present 
between 1000-2000 m altitude.
Habit: Lithophytic, terrestrial & Epilithic.
 
Ecology & Habitat: This low altitude fern grow in 
rock and tree crevices, in shady and moist forests 
and on walls along forest roads.. The fronds are 
semi erect when young and prostrate when old.
Common name:  Walking black maiden hair fern
Etymology: The generic name, Adiantum is 
derived from the Greek word adiantos  meaning 
dry, untouched by water, referring to the ability 
of the leaves to remain dry in rain, the water 
forming pearly droplets on the surface and run off 
the without wetting them. The specific epithet is 
derived from the latin word incism which refers to 
the sharply incised margin of pinnae.
Medicinal use: Whole Plant extract used against 
bronchial congestion and is chewed to cure 
mouth blisters.
IUCN Status: Least Concern (LC). This species is 
widespread and not under any known threats.

3. Nephrolepis cordifolia- Common ornamental 
fern grown in pots / open areas( outside LRC/near 
Bethany/ behind the physics lab)
Common name:  Tuber ladder fern, Erect sword 
fern, Narrow sword fern, Fishbone fern, and 
Herringbone fern (English). The specific epithet 
is derived from the Latin word auri meaning ear 
shaped, which refers to the auriculated pinnae.

Etymology: The generic epithet is derived from 
the Latin word nephros referring to the  kidney 
and lepis  means scale. This refers to the kidney 
shaped indusium.
IUCN Status: Least Concern (LC). This species is 
widespread and not under any known threat. 
   
We all rely on the ecosystem services provided by 
biologically rich nature, including water and fresh 
air. Without biological diversity we would perish. 
We must recognize the importance of biological 
diversity including Pteridophytic flora.  The youth 
should make collaborative efforts to reduce the 
harmful anthropogenic influence and strive to 
preserve the rich flora and fauna.

the “botanical snakes” of 
plant kingdom
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Life 

You can check the life of a battery by doing a 
simple drop test. A new battery would weigh 
slightly heavier than a used one as the amount 
of chemicals decrease. Due to gravity, a new 
battery, when dropped from a height of 6 inches, 
would not bounce back whereas a used battery 
will bounce a little, or may topple over.

Battery life check test.

This technique is beneficial for heavy sleepers 
and loud music listeners. Place your phone in 
a glass. The speaker of a smartphone does not 
have enough space available for building an 
enclosure or waveguide around it. Placing the 
phone in glass creates a crude waveguide and 
sends out some of the sounds directly.

Smartphone = Smart speaker

This technique can save you from an emergency 
situation. You can quickly freeze your beverage 
by covering your bottle by wet paper towel and 
placing it in the freezer. Your beverage as well 
as the paper towel will cool. Simultaneously, the 
paper towel would absorb the heat of the bottle 
making it cool quicker.

Quick FreezeCleaning drains has become a lot 
easier with science. We can do this in 
3 easy steps.
Pour some hot water into the drain. 
This would loosen the collected dust 
particles.
Then pour baking soda and vinegar. 
This creates a bubbling reaction and 
loosens the particles even more.
Pouring more hot water in the drain 
would make all the particles drain 
away completely.

Cleaning Drains effortlessly
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Hacks
You can cure a bruise by a simple method. Just 
wrap the bruised part tightly with a cotton cloth. 
Squeezing the tissue helps in preventing leaking 
of blood vessels. Using compression can lessen 
the severity of the bruise and help reduce the 
pain.

Bruise Cure Wrap

You can cure your migraine pain for short 
durations by placing hot or cold compresses 
on your head. A cold compress dulls the pain 
sensation whereas a hot compress relaxes tense 
muscles.

Another method for migraine cure is drinking 
caffeinated drinks. This can cure migraine in its 
early stages.

Instant Migraine Cure

The fruits and vegetables get smelly when 
kept outside for long or maybe in the fridge. 
If you store your fruits and vegetables in 
a box with a sponge, the sponge would 
absorb the smell and moisture and prevent 
them from spoiling.

Sponge Storage

It is really irritating when an insect bites you. The 
stung area turns red and starts itching. One way 
to reduce this redness and itching is by applying 
toothpaste on the area. Toothpaste contains 
inflammatory ingredients which reduce the 
redness and itching.

Insect Bite Cure

Wavelength | 14
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Absolute  Zero
Let’s imagine the lowest possible temperature- 
a condition where particles of matter reach 
their lowest energy points and stop moving. 
Inconceivable, right? But things changed 
when William Thomson coined the term 
‘Absolute Zero’ while introducing the Kelvin 
scale in 1848.

Absolute zero
Absolute zero, in layman’s terms, may be 
defined as a state at which the enthalpy1 
and entropy2 of an ideal gas arrives at its 
lowest point. The basic particles of matter 
have the least vibrational movement, holding 
just quantum mechanical, zero-point vitality 
initiated molecule movement. The hypothetical 
temperature is dictated by extrapolating 
the perfect gas law. At absolute zero, the 
pressure exerted by gas molecules would be 
zero. By universal understanding, Absolute 
zero is taken as −273.15° on the Celsius 
scale (International System of Units), which 
is equivalent to −459.67° on the Fahrenheit 
scale (United States standard units or Imperial 
units). 

Clarification
It is the layman’s impression that it is the 
minimal temperature conceivable. On the 
contrary, it is not the lowest enthalpy state 
feasible. Moreover, in light of the fact that 
every single genuine substance starts to 
withdraw from the perfect gas when cooled, 
the entirety of the enthalpy of vaporization (gas 
to fluid) and enthalpy of combination (fluid to 
solid) surpasses the perfect gas adjustment 
in enthalpy to supreme zero. In the quantum-
mechanical portrayal, matter at outright zero 
is in its ground express, the purpose of most 
reduced inward vitality. 

Characteristics
According to the Second Law of 
Thermodynamics3, absolute zero cannot be 

arrived at by utilizing just thermodynamic 
techniques because the temperature of 
the substance being cooled approaches 
the temperature of the dt asymptotically4. 
Researchers and technologists routinely 
accomplish temperatures near outright zero, 
where matter displays quantum impacts, for 
example, superconductivity and superfluidity5. 

Total temperature estimation is remarkably 
controlled by a multiplicative steady which 
determines the size of the degree, so the 
proportions of two supreme temperatures, 
T2/T1, are equivalent in all scales. The most 
straightforward meaning of this standard 
originates from the Maxwell–Boltzmann 
circulation. It can likewise be found in Fermi–
Dirac measurements (for particles of half-
whole number turn) and Bose-Einstein insights 
(for particles of whole number turn). These 
characterize the overall quantities of particles 
in a framework by diminishing exponential 
elements of vitality (at the molecule level) over 
kT; with k referring to the Boltzmann constant6 

and T referring to the temperature seen at the 
naturally visible level. 

Robert Boyle
One of the first to talk about the probability 
of an outright insignificant temperature was 
Robert Boyle. His 1665 New Experiments and 
Observations contacting Cold, explained the 
debate known as the “primum frigidum”. The 
idea was outstanding among the naturalists of 
the time.These naturalists appeared to concur 
that, “There is something or the other that is 
of its temperament, especially cold and by the 
investment of which every other body acquires 
that quality.”
To conclude, while scientists cannot fully 
achieve a state of “zero” heat energy 
in a substance, they have made great 
advancements in achieving temperatures ever 
closer to absolute zero.

2It is the quantity 
expressing 

the degree of 
randomness in a 

system

1It is the 
internal energy 

of a system, 
numerically equal 

to the product 
of pressure and 

volume.

4Approaching  a 
value or a curve 
arbitariarly close

3It is the branch 
of physical 

science that deals 
with the relations 

between heat 
and other forms 

of energy.

5The property of 
flowing without 

friction or 
viscosity

6It is a physical 
constant that 

relates the 
average relative 

kinetic energy 
of particles in 

a gas with the 
temperature of 

the gas

Varun Goel 

Sanyam Khasa
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The 
Poincare 
Conjecture

On May 24, 2000, The Clay Mathematics Institute 
introduced 7 problems in mathematics and declared 
that any correct solution to these problems would 
result in a 1 million US$ prize to the discoverer.  To 
elaborate further, the 7 problems are as follows: -
 
1) the Birtch and Swinnerton-Dyer Conjecture 
2) The Hodge Conjecture 
3) P Vs NP Problem
4) Riemann Hypothesis
5)Poincare Conjecture
6) Yang-Mills existence and mass gap.
7) Navier-Stokes existence and Smoothness

Out of the 7 problems, only one of them has 
been solved to this date and that is the Poincare 
Conjecture.
Conjectured by Henri Poincare (a French 
mathematician, theoretical physicist, engineer, and 
philosopher of science) in 1904, and discovered 
in 2003 by a Russian Mathematician, Grigori 
Perelman, the Poincare Conjecture is a theorem 
about the characterization of the 3-sphere, which is 
the hypersphere1 that binds the unit ball2 in a four-
dimensional space. The Poincaré conjecture has 
proved to be a thorny problem ever since it was first 
proposed, and its study has led not only to many 
false proofs, but also deepened the understanding 
of the topology of manifolds. Also, it clearly states:
“Every simply connected, closed 3-manifold is 

homeomorphic to the 3-sphere.”
In simple words, the conjecture is that 
a simply connected, closed topological 
space resembling Euclidean spacenear3 
each point but curved when goes further 
can be transformed into a sphere by 
elastic deformation4.

 Eventually, in April 2002, M.J. Dunwoody, 
an emeritus professor of Mathematics at 
the University of Southampton produced 
a five-page paper that purports to prove 
the conjecture. However, Dunwoody’s 
manuscript was quickly found to be 
fundamentally flawed (Weisstein 2002).
This conjecture was not proved by  Grigori 
Perelman, a Russian mathematician 
alone. Perelman’s proof on Poincare 
conjecture and Richard S Hamilton’s 
proof of geometrization5 conjecture 
proved each other symbiotically.

Hamilton’s program for solving the 
Poincare Conjecture involves a 
Riemannian Metric on the closed 
3-manifold. The metric was further 
improved by using the Ricci flow 
equations 

To conclude, although Perelman’s vast 
efforts earned him a lot of respect but 
he declined the prize money of 1 million 
US$ and also the offered Fields Medal 
for ‘his contribution to geometry and his 
revolutionary insights into the analytical 
and geometric structure of the Ricci 
Flow6.’ Nevertheless, Perelman declined 
this medal by clearly enunciating, “I’m 
not interested in money or fame: I don’t 
want to be on display like an animal in a 
zoo,” which only elucidates his passion 
for mathematics. 

1In geometry of 
higher dimensions, 
a hypersphere is 
the set of points at 
a constant distance 
from a given point 
called its centre

2a sphere of radius 
1 unit

3a 3-D space of 
Euclidean Geometry
4In other words, 
elastic deformation 
is a change in shape 
of a material at 
low stress that is 
recoverable after the 
stress is removed.

6 It is a process that 
deforms the metric 
of a Riemannian 
manifold in a way 
formally analogous 
to the diffusion of 
heat.

5The description 
of a space as a 
geometry.

Varun Goel 
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Quantum 
Computing 
‘Quantum’- where does this word take you- surely 
to the atomic model and the world of subatomic 
particles like electrons, protons, positron or 
neutrons; so, also does the word ‘Computing’ do 
its job of taking your mind to the phones you carry 
in your pockets.
 No wonder that you are confused, how these 
subatomic particles would replace or even match 
with the existing wonder of ‘Modern’ Computing 
and even if it does outdo the conventional computer, 
how it would transfer data, and is this computer 
hack-proof (data safety); because computing is all 
about decrypting 1’s and 0’s- the form in which the 
data travels safely today.
Then let me put an end to your curiosity and 
help you with the answers to the aforementioned 
questions how are Quantum Computers getting us 
the desired results.
In terms of Quantum Computing, we define 
something we call qubits (similar job as that of a bit 
in our conventional computers) which is capable of 
taking in both the values of 1 and 0 because of the 
factor of its spin which would take two bits in our 
conventional computers.
The Qubit can travel with two values even at the 
same time, all thanks to the spin quantum number 
of the sub-atomic particles, responsible for this 
factor of rotation in them.
Let me explain the basic idea of the principle of 
superposition in qubits with an analogy. Take 
two unbiased coins having an equal probability 
of getting heads and tails after it has been spun. 
If you perform the experiment of spinning a coin 
and wait for it to end, then you get either a tails or 
heads as an outcome. But while spinning about its 
axis you can’t tell which value the coin is carrying 
with it, a heads or tails, until and unless you wait for 
it to come to a defined position in space and time 
consortium.
The same is the case with the qubits- while they 
tend to have a spin about their axis, they carry 
both the values with them and not have any 
specific one. We take its two special instantaneous 
opposite positions as 0 and 1 for making the 
defined mathematical calculations because we 
cannot measure the spin and do the required 
mathematical calculations.
While we say that we get the same result on using 

two bits or qubits then why even use them, only 
those four possible cases of combination that we 
get in the conventional computers, we get the 
same amount of data to work upon. But we are 
mistaken, because for measuring the four defining 
combinations, while we make use of qubits, we 
need to define four constant values and so on. 
If you take 3 qubits then you would require 8 
constants and it keeps growing exponentially as a 
power of 2(2n).
Quantum Computer works on another sophisticated 
phenomenon of ‘Quantum Entanglement’ generally 
termed as “The Spooky Action” coined by the 
famous scientist ‘Albert Einstein’.
This phenomenon states that when two quantum 
entangled particles are studied, then we can say 
that their states of existing are dependent on 
each other, and if we know the spin of one of the 
subatomic particles, we would, by default, know 
the spin of the other particle, which is exactly the 
opposite of that of the former one and would have 
the same magnitude even if they are kept at an 
arbitrary distance apart in space.
The major question is: “Is every particle that we 
know of quantum entangled?”
The answer is that even if every particle is quantum 
entangled then also we cannot say that it is 
entangled because we don’t know anything about 
the other end of the rope as of yet.
Another question that arises now is that how do we 
create particles which we are sure are- quantum 
entangled. It is pretty simple. Entangled particles 
are always produced in an event like an explosion, 
where a lot of particles are produced at the same 
time from the same source.
These particles are bound to have the property of 
quantum entanglement amongst them.
If you want to experiment to check whether the 
concept of entanglement is true in all referential 
frames that human mind can think about, then the 
result would be a little spooky that the concept of 
entanglement is true only for 50% of the cases and 
not for another 50% of it.
This is the reason that we need to maintain defined 
temperatures at which a quantum computer can work 
at its best. This implies that Quantum Computing 
cannot be achieved at the normal temperatures and 
therefore requires a special technical and structural 

Mukul Singhal 
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design to suffice 
the calculations as 
well as constant 
monitoring, and 
hence putting a 
restriction for it 
to replace our 
desktops.

The 
aforementioned 
reason is not the only 
drawback due to which 
it is unable to be seen on 
our desktops. We shall be 
discussing the limitations 
of Quantum Computers at 
the end. For now, let us move 
to the functioning of these 
sorts of computers. The basic 
functioning of these computers is 
as complicated as they themselves 
are. These computers can only work at 
sub-zero temperatures 190K (-83.50 on the 
Celsius scale) so that the spinning of the qubits 
can be noted and could take a programmable 
shape and even for the fact that they could be 
identified separately so that the information is 
legible to the human population and could be 
processed. These computers generally work at a 
temperature of approximately 190K (temperature 
of liquid nitrogen) and hence require constant 
monitoring for any fluctuations.
Upto now, You might have realised that the basic 
concepts of physics get violated at the sub-atomic 
levels and therefore we don’t have that much 
information about the behaviour of subatomic 
particles and specially qubits for that matter.
The occurrences of this absurd phenomenon, with 
no definite or plausible explanation like quantum 
entanglement, give qubits their intrinsic property of 
taking both the values ‘1’ and ‘0’ at once and hence 
exponentially increasing the speed of computing 
outcomes.
Now the major issue of data safety comes up with 
its pros and cons. Encrypting data using a Quantum 
Computer is the best and the most effective way 
to encrypt your data. The most basic high-level 
encryptions are done by changing the password of 
the defined unit after every 30-40 minutes. Since the 
most typical codes are 16-digits string of characters 
that is a combination of alphanumeric digits placed 
randomly. Using a Quantum Computer would open 
up new platforms of combination and randomness 
that one cannot even think of cracking.
At the same time, I would say that the present coding 
system, though, cannot change its platform and start 
using quantum computing for the same. Therefore 
they are more susceptible to hacking and possible 

data 
loss. If a 

quantum computer 
is put to work, it could try, 
approximately every possible 
combination of character, out 
of which, only one has to be 
the right choice, hence making 

sensitive data prone to damage 
and misuse. Everything comes with 

its own set of pros and cons and so does quantum 
computers.

In the end, I would like to clear the most basic 
misconception about the Quantum Computing i.e. 
it being supreme than the conventional computer. 
But this statement is clearly misleading and one 
should know that the conventional computers do 
hold supremacy in some fields. Quantum computers 
supersede the conventional PC (or supercomputers) 
in the field where one needs to analyse data or bring 
about some pattern. It is generally used to compile 
large chunks of data into one whole structure, giving 
about possible patterns of the required information. 
Conventional PC supersedes the quantum computer 
when we talk about the general chores of the day some 
of them being watching movies, typing a document or 
talking to your friends.

Holistically, It is a road less travelled as of now.
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The Fermi paradox  was given by the Italian-American 
physicist Enrico Fermi  .This paradox asks the question 
Where is everybody? Or, to put it another way, it’s a big 
universe, so why can’t we see life anywhere but here on 
earth? Enrico Fermi, more famous for making the first 
nuclear reactor, came up with this idea in 1950.
So basically this paradox claims   that if technological life 
existed anywhere else, we would see evidence of its visits 
to earth—and since we do not, such life does not exist- or 
some special explanation is needed. Fermi realized that any 
civilization with a modest amount of rocket technology and 
an immodest amount of imperial incentive could rapidly 
colonize the entire galaxy. By putting some numbers in this 
theory we can get a rough idea of the possibility of life in 
our own galaxy. In our own galaxy we have roughly around 
1022 to 1024 total number of  stars in our galaxy.
Now let’s say 5% of those stars are “sun-like” (similar in 
size, temperature, and luminiscence).
Which are 500 billion suns like stars? There’s also a debate 
over what percentage of those sun-like stars might be 
orbited by an earth-like planet. Some say it’s as high as 
50%, but let’s go with the more conservative 22% .
That suggest there’s at least 1% Potentially-habitable 
earth-like planet orbiting at least 1% of the total stars in 
the universe—a total of 100 billion billion earth like planet. 
Let’s imagine  that 1% of those planets, life advances to an 
intelligent level like it did here on earth. That would mean 
there were 10 quadrillion planets with 1 billion planets 
having an intelligent civilization.
Now to get to the reasons for not able to see intelligent 
civilization we need to know the types of civilization -

Type 1 Civilization has the ability to use all of the energy on 
their planet. We’re not quite a Type I Civilization, but we’re 
close.
Type 2 Civilization which can harness all of the energy of 
their star 
Type 3 Civilization blows the other two away, accessing 
powers comparable to that of the entire Milky Way galaxy
Explanation Group 1: There are no signs of higher (Type II 
and III) civilizations because there are no higher civilizations 
in existence.

Group 1 explains, that there are no super-advanced 
civilizations. And since the mathematics suggests that there 
are thousands of them just in our own galaxy, something 
else must be going on.
This something else is called -The Great Filter.
The Great Filter theory says that at some point from pre-life 
to Type III intelligence, there’s a wall, that nearly all attempts 
at life, hit. There’s some stage in that long evolutionary 
process that is extremely unlikely or impossible for life to 
get beyond. That stage is The Great Filter.
Explanation Group 2: Type II and III intelligent civilizations 
are out there—and there are logical reasons why we might 
not have heard from them.
Super-intelligent life could very well have already visited 
earth, but before we were here.
Civilization that is far more advanced than everyone else 
and keeps it that way by exterminating any intelligent 
civilization once they get past a certain level. 
There’s plenty of activity and noise out there, but our 
technology is too primitive and we’re listening for the 
wrong things.
We’re simply wrong about our reality (the universe may 
seem one way but can be something entirely different, 
maybe, like a hologram).
Life is too fragile to survive for a long time. 
and many more possibilities.
“The hush in the night sky is the silence of the graveyard”
Holds true, doesn’t it ?

Where is 
everybody

Harshvardhan Saxena 
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“Should we stop searching the extraterrestrials and maybe 
consider the possibility that we ourselves are one”



Can Magnetic 
Monopoles Exist?

Rudransh Agarwal 
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To begin with, let us take into consideration 
the four most fundamental forces in the 
universe: the gravitational force, the 
electromagnetic force and the strong and 
weak nuclear forces. In each of these 
forces, we have a fundamental property 
of matter that defines their existence. For 
the gravitational force to exist, we require 
mass, for the strong nuclear force to 
exist, we require colour charges, and for 
the weak nuclear force, we require weak 
hypercharge. But for electromagnetism, 
we require only electric charges. Now, the 
question that arises is why only electric 
charges? Why not magnetic charges? By 
this, I mean that we do have independent 
electric charges which are fundamental 
particles each of which can exist 
independently; for example, electrons 
and protons, each of which can exist 
independently unlike the north and south 
poles of a magnet.

Having said all this, now imagine a 
world in which magnetic monopoles 
exist defying the conventional believe. 
The existence of these particles will 
be discussed in the latter part of the 
article. Most of us might know that if we 
keep on breaking a magnet...even to its 
atomic radius, we will obtain dipoles and 
not monopoles. However, it is actually 
a fundamental particle of a magnetic 
charge which has only one isolated 
magnetic pole. The most interesting part 
is that theoretically, monopoles definitely 
cannot exist. However, contradicting theories through 
experimentation has always been a near-impossible 
task two out of three times. (In fact, there are so many 
theories in quantum physics which have not been 
proved experimentally and might not even be proved 
for the next few decades.) 
Therefore, we can believe that the theory that says 
monopoles exist might be true. The most famous among 
all such theories is Dirac’s theory which explains that if 
monopoles existed, it would explain the very fundamental     

property of quantisation of electric charge and as to 
why all-electric charges come in multiples 
of the fundamental electric charge (i.e. 1.6 
× 10−19 coulomb). Yet another theory on 
monopoles says that monopoles might 
be much more massive than protons or 
electrons(10 quadrillion times) and we 
would require an immense amount of 
energy to produce them (tremendously 
more than accelerators like the Large 
Hadron’s Collider can reach.) However, 
this energy was definitely available at the 
beginning of the universe and there might 
be monopole particles which we have yet 
not detected. Also, Dirac’s theory says 
nothing about the mass of monopole 
particles and it is possible after all, that 
we may not require so much energy to 
produce these particles. 

Talking about detecting monopoles, we 
haven’t observed a monopole particle 
till date, except for in a very interesting 
experiment conducted by a physicist 
known as Blas Cabrera, who designed 
an experiment to detect monopole 
particles. This consisted of making a coil 
which detected magnetic flux. Hence, 
when a monopole passed through it, the 
system would detect a signal of exactly 8 
magnetons. He did not achieve success 
until one day when he did not come to 
the lab. It was on Valentine’s day, of 1982, 
that the system detected this signal and 
when he came to the lab the next day, 
he saw that the detector had detected a 

signal of exactly 8 magnetons. Since then, there have 
been a lot of experiments to detect monopoles but no 
success has been achieved. It is possible that the signal 
detected in Cabrera’s experiment might have been due 
to some error, but I personally feel that monopoles exist 
in nature and someday or the other, we will definitely 
find them or even better, produce them. All we have to 
do is not lose hope and keep experimenting.
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The Vedic Theory of

Evolution
“To get into the intricacies of something, 
one must understand completely, its basic 
principles.” - Anonymous

Currently, the most widely accepted theory 
of the creation of the universe is The Big 
Bang Theory. According to the Russian 
mathematician- Alexander Friedmann the 
universe is expanding. He proposed this on 
a theoretical ground, which was rederived 
independently and observationally by Lemaître. 
Catholic priest Georges Lemaître  also modified 
this and proposed what is now known as the 
‘Big Bang Theory’ - the theory of the creation of 
the universe. Originally calling it the ‘hypothesis 
of the primeval atom’ in his papers, he presented 
a new idea that the universe is expanding and 
provided the first observational estimation of 
what is known as the Hubble constant1. Edwin 
Hubble observed that the distances to faraway 
galaxies were strongly correlated with their 
redshifts2. This was interpreted to mean that 
all distant galaxies and clusters are receding 
away from our vantage point. The continuous 
expansion of the universe implies that the 
universe was denser and much hotter in the 

past.

But this theory is challenged by a counter theory 
which is the Rashmi3 Theory of the universe .
The Vedic Rashmi theory states that initially 
universe, cannot create itself. So this is a proof 
of the existence of God through physics itself.
One must note that motion can never be 
eternal, so in the initial state of the universe 
motion will always be zero, and all factors such 
as temperature, density, etc. must be zero.
Initially, all the properties of that latent matter 
are activated by omnipresent God through 
“Om” Rashmi ,and then the creation of the 
universe took place. The universe is not just 
created miraculously, but the whole process 
of creation goes through a scientific process. 
The process takes millions of years to form the 
entire universe.

The above picture shows the different stages 
of the creation of some fundamental entities in 
universe but how these processes happen, is a 
question that needs to be answered.
The grand process of creation cannot be 
explained in a short article. The Vedic Rashmi 3a vibrating entity

1a numbers in 
cosmology because 

it is needed to 
estimate the size 

and age of the 
universe 

2it is a phenomenon 
where 

electromagnetic 
radiation (such 

as light) from an 
object undergoes 

an increase in 
wavelength   

Ishaan Kapoor
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theory is a 2800 page theory as given in the 
book Ved Vigyan Alok by Vedic Scientist 
Acharya Agnivrat Naishthik. Any process in the 
universe occurs from subtle to macro actions. 
The macro actions or events of the universe are 
a result of a subtle or subtlest action.
Similarly, when the universe was in a latent 
state, its properties were activated by God 
through “Om” Rashmi, which created subtlest 
rashmies everywhere in the universe at one 
instance. these smallest subtlest rashmies 
further created some more micro rashmies in 
the universe.
In this way subtlest to subtle, subtle to micro and 
micro to macro creation of rashmies happened. 
So step by step, microparticles came into 
existence. The micro to macro particles were 
formed scientifically and continuously, resulting 
in the formation of  heavy objects such as 
planets and stars over millions of years.
We have talked above that God activates the 
property of matter in the infinite volume of the 
universe through  “Om” Rashmi, but what is 
that “Om” Rashmi, and where was this “Om” 
Rashmi in the beginning of the universe? A 
Rashmi is a vibrating entity. “Om” Rashmi is the 
subtlest vibrating entity, it is like strings.
The string theory says that a subtle form of 
matter exists in the form of strings.
The modern scientists doubt this string theory 
but Vedic science accepts this fact that matter 
exists in the form of vibrating entities.
These different types of vibrating entities are 
like codes of a computer program, where every 
code has its role.
In an ocean, there are thousands of waves that 
exist, some big waves and some, smallest or 
the subtlest waves. The pattern of waves of the 
ocean needs to be carefully analyzed that we 
see some smallest waves inside the biggest 
waves. In this manner, there exists lots of waves 
inside one macro wave.
Similarly, “Om” Rashmi resides in every macro 
Rashmi, and it controls every Rashmi.
It is like the controller of all rashmi’s. A question 
arises, “Where was this “Om” Rashmi at the 
beginning when everything was in a latent 
state?”
This Rashmi is not a separate entity but a 
part of the matter of the initial state itself. To 
understand this, imagine throwing a stone in 
a quiet pond. It creates some waves at the 
point where it hits. Soon the whole surface of 

the water gets covered in ripples. So, what 
happens here is that the stone hits at a point on 
the surface of the water and it creates ripples 
at that point and this first wave becomes the 
cause of next ongoing waves in the water.
Because the first wave activates all other waves.
So we can say that all other waves are generated 
by these first waves.
Similarly, omnipresent God gives a slight push 
to the matter by activating the properties of 
matter at the beginning of the universe. So a 
first wave-like Subtlest vibrating flutter gets 
created in the whole infinite universe. which 
generates further subtler to macro wave-like 
vibrating entities called rashmies.
The whole universe, from the fundamental 
particle to the heaviest objects such as black 
hole, is made up of these small subtle Rashmies 
(strings). The first subtlest vibration in the matter 
is known as “Om” Rashmi.
This process reflects how creation occurs 
according to Vedic theory.
Modern science tells us a detailed theory of 
creation till the stage of cosmic cloud or nebula 
which creates stars and planets but Vedic 
theory talks of complete theory of creation up 
to the subtlest entities.
In conclusion, it is clear that this theory is 
almost opposite to The Big Bang Theory and 
it also accepts one of the facts of string theory, 
yet it tells us the actual beginning state of the 
universe. This theory is 2800 pages long so it 
explains each and every concept which modern 
science wants to know, fulfilling most of our 
curiosity of How, Why and What?
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The Lunar 
Library
                                                                                                         
Krishna Mittal

If the human race is eradicated by an 
asteroid or by our own folly, what will be 
left of us?  If nothing else, at least our data 
will be left untouched. Nobody likes to 
imagine when the apocalypse could come 
and destroy our civilization, but there’s an 
organization that’s thinking about that. A 
non-profit organization named Arch Mission 
Foundation that archives the knowledge and 
species of Earth for future generations had 
sent a Lunar library to the moon which was 
installed in the SpaceIL’s “Beresheet” lunar 
lander. It was launched on February 22nd, 
2019 from Cape Canaveral in Florida. But 
due to a sudden loss of communication with 
the control network, it crash-landed. By the 
time communications were restored, the 
craft’s main engine had already been inactive 
for an extended period. The engine was 
brought back online following a system-wide 
reset, but the craft had already lost enough 
altitude to slow its descent sufficiently. 
Although it is believed that the Lunar Library 
survived the crash of Beresheet and is intact 
on the Moon
 
The basis for its construction was to preserve 
our culture so that the future beings can find 
it and can learn about our mistakes and 
also to preserve our biological record in a 
means that will sustain for millions to billions 
of years. The Foundation wants to build an 
archive of what humanity has found out over 
the past 50 centuries or so and strew this 
information reserve all over the solar system 
and even some locations on earth such as 
in caves or underground water so that it can 
be retrieved later.

The Lunar Library consists of all the world’s 
information and knowledge. It contains 
millions of pages of human history and 
civilization, covering all subjects, cultures, 
nations, languages, genres, and time 
periods.  

The Library is stored within a 100-gram 
nanotechnology device that resembles a 
DVD. However, it is actually composed of 
25 nickel discs which are only 40-micron-
thick. Nickel is not considerably affected by 
space radiation or extreme heat and cold 
conditions of the moon’s surface, so the 
library will actually last for billions of years. 
The top four disks have more than 65,000 
extremely tiny images incised into them. 
The photos and pages of the books are 
in a format called Nano Fiche, which is a 
new analogue archival preservation media. 
Unlike other alternatives, nickel-based 
Nano Fiche never degrades and never has 
to be replaced. So whoever finds it will only 
require a magnifying device in order to read 
the data. The deeper layers of the library 
need a computer to recover the information.

Arch Mission Foundation has already sent 
a Solar Library with the help of SpaceX, 
containing the Asimov Foundation Trilogy in 
the glovebox of a Cherry Red Tesla Roadster 
orbiting the Sun. Due to the failure of the 
landing of the lunar lander on April 11th, 
2019 Arch Mission Foundation is planning 
to launch another lunar library in 2021 
which will be installed on the Astrobotic 
lunar landing. This will include more of the 
Wikipedia, including media files, and other 
resources, as well as many other datasets. 
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Chandrayaan 2

The moon is the closest lunar object to 
the earth, but even today, we have only 
uncovered the tip of the iceberg. The 
moon can act as a testbed for different 
technologies that could be required for 
deep-space missions. Chandrayaan 2 was 
a followup mission to Chandrayaan 1 that 
was initially started in 2009 to confirm the 
presence of water on the moon.
Chandrayaan 2 aims to study the moon. The 
mission, initiated by ISRO, was not limited to 
studying just one area, but it was designed 
to study the moon as a whole, covering the 
exosphere, the surface as well as the sub-
surface.
It aimed to enhance our understanding of 
the moon, promote the development of 
advanced technologies, while simultaneously 
promoting global alliances and inspiring the 
new generation of scientists and explorers
The mission cost a total value of 
approximately 150 million dollars and was 
funded by the Indian Government, which is 
laughably inexpensive as compared to the 
USA’s lunar reconnaissance mission that 
cost something shy of 600 million dollars..
Initially, the development of Chandrayaan 
2 was in partnership with Russia, but they 
later pulled out of the agreement. This 
mission was a 3-in-1 mission and included 
an orbiter, a lander, named Vikram and a six-
wheeled rover named Pragyaan.

This mission was very significant because 
firstly the south pole of the moon is vastly 
unexplored and uncharted. This is because 
the region is mostly covered in shadows 
which could hint towards the possibility of 
there being water in the regions that are 
permanently shadowed. 
Secondly, India would have become the 
4th country in the world to land a smooth 
descent on the moon if the mission had 
been successful.

Chandrayaan 2 was a mission that was in 
the hearts of millions of Indians. There was 
passion and faith behind the whole mission 

and it truly was an attempt at expanding 
the boundaries of human knowledge. Even 
though the contact with Chandrayaan 2 was 
lost moments before the landing of Vikram 
was scheduled, Chandrayaan 2 marked 
the beginning of a historical journey. It was 
the most complex mission ever initiated by 
ISRO. Had the mission been a success, it 
would have further boosted plans to operate 
manned missions not only to the moon but 
also to Mars.

However, the mission was not a complete 
failure as communications were cut off. 
Since September 10, all possible efforts 
are being made to establish a connection 
to communicate and receive data from the 
lander. The website stated that “Vikram 
lander has been located by the orbiter of 
Chandrayaan-2, but no communication 
with it yet. All possible efforts are being 
made to establish communication with the 
lander.” The journey to the moon was very 
challenging and demanding as we did not 
have a strong rocket, it was time-consuming 
and took a total of 48 days

Plans regarding the future could be of 
repeating the mission after conducting a 
detailed fault assessment and undertaking 
the required corrections. ISRO already has 
the knowledge of handling a mission this big. 
Space agencies usually develop two models 
in-case a major setback occurs. There is a 
possibility that an additional pair of landing 
rovers is there with ISRO and that the mission 
will be conducted again. Missions like these 
will continue to inspire the next generation 
of space-explorers and scientists. Our best 
wishes lie with ISRO to carry out missions 
that will end with resounding success.
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The Black Hole 
Pictured
Abhinav Garg 
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Clicking the picture of a black hole has always been 
a dream for humankind and this dream came true in 
April 2019. The Event Horizon Telescope presented 
to the world the first picture of the black hole,  but the 
question that still persists is how they were able to 
click the picture of something located in Messier 87, 
a galaxy more than 53 million light-years away from 
earth, and having a mass 6.5 million times that of our 
sun and which does not radiate . In order to solve 
this arduous problem, the  Event Horizon Telescope 
took a photograph of the black hole by focusing on 
the silhouette - the perimeter inside which nothing 
can be seen or from where nothing can escape. 
For the people who try to picture the black hole with 
their naked eye, a reality-check for them - the black 
hole would appear to be an apple on the surface of 
the moon to the naked eye. For astronomers, they 
would need an extremely large lens, one which is 
twice the diameter of the Earth. Only a telescope with 
superpowers could achieve this feat, for comparison, 
the Hubble telescope  could only identify objects as 
small as 50,000 microseconds and the black hole from 
the earth, appeared to be only 42 microarcseconds. 
So to get a clear picture of the massive giant,  they 
needed an earth size radio telescope dish. 

This is where the VLBI or Very-Long-Baseline-
Interferometry Technique came into play. VLBI 
technique works by creating a network of smaller 
telescopes, that can be synchronized to focus a 
similar object at the same time so that this network 
of telescopes acts as one unified telescope with a 
much larger diameter as compared to the size of 
the individual telescopes used to collect the data. 
For this event, Horizon Virtual Telescope chose its 
telescope wisely, with one station being situated in 
the South Pole and others in Spain, which when 
combined together, resulted in creating a telescope 
which had the exact diameter required to get the 

job done. Another problematic situation arose when 
the astronomers realized that getting the telescope 
to work would not be an easy task. They started in 
2009, with just four observatories, but over time, the 
Event Horizon Telescope (EHT) recruited new radio 
observatories in their system and by 2017 they had 
eight observing stations- one being in North America 
and the others in  Hawaii, Europe and in the South 
Pole. Among the new telescope was Atacama Large 
Millimeter or ALMA with combined dish area of an 
American Football field,  it collects far more radio 
waves than other observatories in the system. 
APRIL 2019
Now they were ready to picture the black hole,  but 
before they could start collecting data,  they had to 
wait for a certain time of the year when the weather 
was conducive at all viewing locations. The team 
chose April 2019 as the date of the photograph. 
Each telescope used must be highly synchronized 
with the others in the network and having an accuracy 
of a fraction of a second or the project would fail,  
so they used an atomic clock locked onto the GPS 
Standard Time. This degree of precision helped the 
Event Horizon Telescope to  magnify the object to 
about 4000 times more than the Hubble Telescope,  
as each telescope acquired the digitized data and the 
timestamp which were actively stored in a computer 
disk media. The recorded data was then physically 
transported to a central location as the amount of 
data was 5 petabytes, a quantity more than what 
any internet connection on the planet  could handle. 
This continued for four days, afterwhich all the data 
at the central location was synchronized  using 
timestamps and a supercomputer . As the final result, 
the silhouette Messier 87 black hole was revealed,  
leaving the world confounded as to how science 
today could actually take a picture of something so 
far off, that does not even radiate light. 



A new scientific truth does not triumph 
by convincing its opponents and making 

them see the light, but rather because 
its opponents eventually die, and a new 
generation grows up that is familiar with 

it.

Richard Feynman 
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