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May is the fifth month of the year in the 
Julian and Gregorian calendars and the third 
of seven months to have a length of 31 days. 
It is a month of spring in the Northern 
Hemisphere and autumn in the Southern 
Hemisphere. Therefore, May in the Southern 
Hemisphere is the seasonal equivalent of 
November in the Northern Hemisphere and 
vice versa. Late May typically marks the start 
of the summer vacation season in the United 
States (Memorial Day) and Canada (Victoria 
Day) that ends on Labor Day, the first 
Monday of September.

May (in Latin, Maius) was named for the 
Greek Goddess Maia, who was identified 
with the Roman era goddess of fertility, Bona 
Dea, whose festival was held in May. 
Conversely, the Roman poet Ovid provides a 
second etymology, in which he says that the 
month of May is named for themaiores,Latin 
for "elders," and that the following month 
(June) is named for theiuniores,or "young 
people".

Special devotions to the Blessed Virgin Mary 
take place in May.

Mayovka, in the context of the late Russian 
Empire, was a picnic in the countryside or in 
a park in the early days of May, hence the 
name. Eventually, "mayovka" came to mean 
an illegal celebration of May 1 by 
revolutionary public, typically presented as 
an innocent picnic.

Eta Aquariids meteor shower appears in 
May. It is visible from about April 21 to about 
May 20 each year with peak activity on or 
around May 6. The Arietids shower from May 
22 ? July 2, and peaks on June 7. The Virginids 
also shower at various dates in May.

By Vedant Kabra

MAY

https://en.wikipedia.org/wiki/Maia_(mythology)
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Science is not fantasy. There are 
indisputably many weird topics in Science, 
but have you ever wondered if animals 
can be biologically immortal in the real 
world? For sure you must have read in 
fantasies that immortal beings do exist.

So here is where we will discuss our first 
fascinating science fantasy animal, 
Turrotipsis dohrnii, commonly also known 
by its name biologically Immortal jellyfish. 
These are found worldwide in temperate 
to tropical waters. But wait?  these are not 
immortal; they can be killed by sea 
anemones; they are called immortal 
because they can reverse themselves 
completely to a sexually immature stage 
after having reached a sexually mature 
stage. How do they begin their life? The 
immortal jellyfishes are just like other 
hydrazone (small animals living in 
saltwater) i.e., they are tiny larvae. These 
larvae are also known as planulas. This 

planula is then settled down to form a 
Colony of polyps that are attached to the 
seafloor. These new jellyfish are genetically 
very identical.

            What is the percentage of water in 
a jellyfish? 95%, so definitely it has no 
beauty as you take it out of the water. The 
reason behind this is that jellyfish have 
remarkably simple anatomy. They lack 
brains, hearts and blood too! Now, our 
next animal is a lobster! Lobsters do not 
age. Heretofore, discoveries that scientists 
brought into the world have explained 
that lobsters die

By Dhruvil Patel

BIOLOGICALLY IMMORTAL 
ANIMALS
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only due to external causes. And under the 
account of the central nervous system (CNS), 
these creatures have a quite simple CNS, like 
that of an insect. Lobsters do not undergo 
any change in metabolism or body-function 
as they get aged. And even, after having 
reached the age of 100 years, they do not 
discontinue eating, procreating and growing. 
A fact about lobsters is that after hundreds 
of years of lifespan, they can become the size 
of a large dog!

Next comes, hydra. Hydra is an almost 
microscopic simple freshwater animal, which 
is immortal as per studies. Every cell in a 
hydra?s diminutive body is eternally dividing 
and rejuvenating. Every injured, 
contaminated or inadequate cell is diluted by 
the other cells surrounding it. Because they 
endlessly replenish their living cells, hydrae 
are ageless.

"No animal lives forever, but these red sea 
urchins appear to be practically immortal," 
said Thomas Ebert, a marine zoologist at 
OSU. Sea urchins are naturally spiked and 
are sphere-shaped animals. 

They have a tough shell.

Sea urchins move unhurriedly, wriggling with 
their tube feet, and occasionally pushing 
themselves with their spines. Sea urchins 
have amazing and simple anatomy, which 
results in their immortality. But it is not like 
they don't die, they do die. Either they are 
eaten by their predators or if the water is 
contaminated, they gradually start shedding 
their spikes and die..

To sum up everything that we stated so far, it 
isn't subtle that the reason for the 
immortality of organisms is to have a quite 
simple metabolism and anatomy, to live 
more than those who have complex anatomy 
(e.g.- humans, lions, etc).

But here is not where we end! There are 
other animals too which have an exceedingly 
high existence duration.

Rough eye Rockfish is a fish that is given the 
tit le of immortality because it can live up to 
200 years and more. Its length is more than 
35inches.

This proves immortality isn?t a joke. Let your 
enthusiasm and curiosity increase your 
knowledge.
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Teleportation has always been a tempting 
desire to save time travel between any two 
points in space. It is a hypothetical idea of a 
phenomenon that can transfer matter or 
energy without even travelling through the 
actual existing physical space between them. 
You can imagine it as travelling from our 
home planet, Earth to the Sun in just a 
matter of seconds. It would normally take 
approximately 222 days to reach there at a 
speed of 28000km/hr with our current 
technology.

But this would be practically impractical as it 
would take enormous amount of energy to 
convert matter into energy and then transfer 
that energy to that region where you want to 
go then finally rebuild yourself at that point. 
But we may have a solution for teleporting.

One such celestial object that scientists think 
could be used for teleporting are Wormholes. 
A wormhole (or Einstein?Rosen bridge or 
Einstein?Rosen wormhole) is a speculative 
structure that links disparate points in 
spacetime and is based on a special solution 

of the Einstein field equations. 

To understand this, we need to understand 
what space time is. Einstein, in his 
remarkable paper named Special theory of 
relativity, had put forward an argument that 
the surrounding space is a multidimensional 
and void of space and time. 

You can think this as a fish net which has 
more than three dimensions. Einstein also 
proposed that matter and energy can bend 
the space time ergo the gravity is actually the 
curvature of this space time net.

Wormholes are hypothetical. Meaning, they 
exist in equations but haven?t been 
encountered by us. Wormholes bend the 
space time so much that they form a portal

By Kavan Lad

WORMHOLES
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to another point in the universe. You can 
imagine this by bending a piece of paper 
where the curved surface to the paper is the 
complete journey from one end to another. 
Now make two holes in the paper with a 
pencil or a sharp object such that they can 
join when we bend it. We can see that there 
is a shortcut to the trip which we originally 
where travelling. We can travel through those 
holes making the travel time enormously 
less. This is what wormholes can do to the 
space time net and thus, create a portal 
connecting two points that are far away.

Now let us look at the challenges with this 
hypothetical object. Wormholes are yet to be 
discovered. Secondly, if the wormholes do 
exist then the tunnel which they have 
created will likely be crushed by gravitational 
force. This means that the path created by 
wormholes can exist for some microseconds 
before getting wiped out of existence by 
gravity. But there maybe be a solution for 
this that exists in the nature. Scientists 
predict that there should be a type of matter 
called exot ic matter which has negative mass. 
Something that is totally different from 
matter or antimatter. They are speculated to 
have a force opposite to that of gravity, a 
sort of repulsive and cancelling force. And if 
they do exist, they can counter the 
gravitational force that closes the tunnel 
through the space time formed by 
wormholes and make it stable and visible.

Let?s take a rubber sheet and hang it from 
the ends firmly such that it can wobble freely 
in the middle. To understand this, let?s add a 
spherical object in the middle of this sheet, 
you will observe that the rubber sheet 
surrounds the object due to the weight of it. 
Now add an object lesser in weight and try to 
roll it in a straight line. You will see that the 
object will try to go in the direction you 
pushed it to, but its path will be forced to the 
depression surrounding the bigger sphere. 
Now if we compare this with the gravitational 
force exerted by sun on earth you can 
imagine that sun will bend the space time 
net (similar to Rubber sheet but 
multidimensional) around itself and objects 
like earth which are trying to move in one 
direction but are forced to orbit around the 
sun. This experiment can be considered to 
explain the space time curvature or gravity 
but it cannot explain it precisely as rubber 
sheet experiment also contains earth?s 
gravitational force which is not omnipresent 
in the space.

In conclusion, teleportation may be possible. 
The search for inventing or discovering a 
teleporter must go on. There might be much 
more fascinating and baffling discoveries 
that are yet to be uncovered.
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Mathematics has always been a special 
subject for every single of us, some of us are 
passionate about it and the others 
passionately hate it.

Mathematics is often called the most pure 
and natural of the sciences and we often 
perceive that rest of the science we know 
emerges from mathematics but is it all pure 
and clear, probably not.

Mathematics is a field where we evolve stuff, 
where we confirm things, for example, if we 
think about a phenomenon in our every day 
interest is also possible to visualize it 
mathematically along with all laws of nature 
and how it behaves. If a phenomenon is 
mathematically possible, then it maybe 
practically possible in real life.

On the other hand, what are the things that 
are only possible mathematically?

Infinity is a very good example of such idea, 
we often here that the universe is infinite, 
but is it true? Partially, universe is constantly 

expanding from everywhere and that?s how 
we consider it infinite.

But true infinity is just a huge number, a 
gigantic number that we can not imagine it, 
thus we name it infinity and when we 
encounter such things in mathematics, we 
play with them.

An incredibly famous example is The Infinite 
Hotel Paradox?, it is difficult to understand 
this paradox in layman?s terms but, think of a 
hotel which has an infinite number of rooms 
and a manager to manage the hotel. Easy, 
huh? As the number of rooms is infinite, we 
can just keep on accommodating customers. 
Now let?s say a customer comes for a night 
stay in the hotel. The manager now plans to 
shift the people in the hotel to the adjacent 
rooms. So, the customer in room 1 will shift 
to room 2 and so on. But what if there is a 
bus containing an infinite number of 
passengers come for a night stay in the 
hotel? The manager would have to think 
smartly and make room for those infinite

By Chr istopher George

MATHEMATICAL WEIRDNESS
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passengers in the infinite hotel containing 
infinite customers. The manager can ask the 
customer in a room to shift to a room of 
room now. twice of that of the original room 
they were living in. So, all the odd no. infinite 
rooms would be empty and all the even no. 
infinite rooms to be occupied. The manager 
can now escort the passengers in the infinite 
bus to move to all odd no. infinite rooms. 
Hence the problem is now solved. Easy?

Mat hem at ical Duels
Today, Mathematicians publish their theories 
and proofs in order to establish their 
efficiency in their field. About a few hundred 
years ago, mathematicians used to 
participate in a deadly duel in order to fight 
against each other?s brilliance, how?

They used to publically challenge each other 
and present a set of problems for the other 
to solve which decided the fate of many 
awards and positions of many prominent 
universities. Truly harmless, weren?t they?

As you might have guessed when stakes 
were so high, there were all kind of dirty 
tricks played. One of the most prominent 
stories is of the Origin of the Cubic Equation.

The story follows two mathematicians, one 

Nicole Fontana who actually discovered the 
cubic formula (Along with one another 
mathematician who actually died with the 
formula. So I don?t really think he matters 
much in this story) and the other is 
Gerolamo Cardano, who actually took the 
formula out from Fontana with a pledge to 
never spill it out. Result? Of course, he broke 
his pledge, blood was spilled and disputes 
took place.

Moreover, this is but one story of how weird 
mathematical history has been and telling 
you every weird aspect of mathematics 
might not be possible in one article.

The Unreal Real Num ber
A Quadratic Equation, ax2 + bx + c, said to 
have at most two roots and in some cases no 
roots! How is it possible for an equation to 
be never zero and have such versatility at the 
same time?

Well, the answer is of course it is possible 
because its maths and it is sometimes weird 
but it?s not the case here.

We get almost 2 roots for this equation every 
time, how? For this we will have to think how 
we constructed our number line in the first 
place, we started with naturals, added 
fractions, zero and in the end the negatives.

He ended up with a negative root soon into 
his equation. Now, if I were doing a quadratic 
equation and ended up with a negative root 
in 1500s, I would simply say it has no roots, 
but the case was different here. Cardano was 
dealing with a Cubic Equation here and as 
per the behavior of a cubic, it must have at
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 least one root. Cardano was completely 
astonished, so we know we have a real zero 
as an answer and we have an equation 
which should work fine with any and 
everything. What was wrong then?

Cardano knew there has to be an answer but 
sadly it took one more generation to find 
that out, Cardano passed his quirky problem 
to his student Bomballi. One day he thought 
about the history of our dear mathematics 
and its number line and simply said,'No 
existing number can solve this problem and 
thus, root of negative has to be a new 
number of itself.'

So basically, Bomballi just took it as a new 
number itself, but if that?s the case, this new 
number isn?t in our real root of the cubic 
equation and thus he decided that this new 
number must cancel out. So, he tried trial 
and Hit method to first find out the root of 
the cubic equation and then simple went 
reverse back and plugged in the root of 
negative one along with a and b in it so that 
once it solves completely they cancel each 
other out, now I can?t explain you the 
mathematics efficiently here but I am sure 
you will get a better version of it on internet 
anytime for those who are supercurious 
about this intuitively.

What did he do with his discovery?

He basically regarded it as a new toy and not 

an extraordinary wonder of mathematics.

Little did he know that almost 400 years 
later, his discovery will fit into the very 
fundamental unit of this universe.

Mathematics has always been a very 
absolute subject and probably will remain 
this way forever, but this subject hides many 
wonders that are both mind blowing and just 
completely not explainable.So next time 
when you pick up the Math book of yours, 
remember, it has the unique secrets hidden 
in it trying to squeeze out into your mind to 
amaze you for the rest of the eternity. Other 
than that, Math is probably going to be the 
biggest pillar of Logic and Science, anyway.
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Myths or misconceptions about day-to-day 
activities or even about uncommon but 
essential subjects can lead to problems with 
detrimental effects. It is important to clear 
the cloud of ignorance with the help of 
science and simple logic. So, with this 
objective, let us learn about something 
life-saving with this the article.

This article will focus on busting myths about 
plasma donation. Plasma therapy is one of 
the most important as well as an effective 
treatment in the medical world. Donating 
plasma is even referred to as "the gift of life". 
Even though plasma donation is of great 
importance, myths about this medical 
procedure are spreading like fire. This is why 
the first-ever article of the myth-busting 
series is dedicated to plasma donation.

What  is plasm a?

Blood plasma (often confused with Plasma- 
the fourth state of matter) is a yellowish 
liquid component of blood. It is like a public 
transportation (specialized for cells, of 

course) that only carries cells and proteins 
throughout our body. Biases are everywhere, 
aren?t they?

Fun fact about blood plasma is that it makes 
up 55% of our body's volume! Plasma is 
mostly water, which occupies 95% of its 
volume. It also contains dissolved proteins, 
glucose, electrolytes, hormones, clotting 
factors, antibodies, carbon dioxide and even 
oxygen. So, plasma plays a crucial role in the 
well-being of a human.

By Kashish Tanna

PLASMA DONATION
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Now that we have some idea about blood 
plasma, let us get to plasma donation. 
Plasma donation also known as apheresis 
can be very useful in treating diseases like 
hyper viscosity syndrome, a condition where 
blood can't flow freely through arteries.

Plasma donation serves use in many other 
disorders with such difficult to pronounce 
names. Fresh frozen plasma is enlisted 
under WHO?s model list of essential 
medicines. It is required in basic health 
system. This medical procedure has become 
more essential today than ever because in 
moderately symptomatic patients it helps to 
cure COVID-19 caused by SARS-CoV-2 by the 
process of Convalescent plasma therapy.

What is this fancy term?

In a nutshell, it is a process that uses blood 
from people who've recovered from an 
illness to help others recover. Even if plasma 
donation has become the need of the hour, 
the majority of eligible adults are hesitant to 
donate their plasma to the COVID patients 
who require such plasma therapy. The main 
reason behind this hesitancy is because of 
the spreading myths and fake news about 

plasma donation. So, let 's start busting those 
myths.

Plasma donation is not painful. The myth 
that plasma donation can be painful has 
discouraged many potential plasma donors. 
It is a harmless procedure with minor side 
effects in some cases. It involves drawing 
blood, extracting plasma, and returning what 
is left of the blood back to the person, all 
through a single needle that remains in the 
arm throughout this process. So, there are 
no risks of infection through this process to 
the person who donates it.

Blood plasma is extracted from blood 
through centrifugation. By spinning a tube of 
fresh blood containing an anticoagulant or a 
blood thinner in a centrifuge, blood cells 
settle at the bottom of the tube and hence 
blood plasma is poured out.

Plasma donation will not reduce antibodies 
in the donor 's body. Even though plasma 
therapy for COVID-19 requires antibodies 
from the plasma of the donors who have 
recovered from COVID, it will not reduce the 
antibody levels in the donor 's blood.
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Why is that? Are you sure that does not 
happen?

Well, my dear readers, the blood plasma in 
our body is homogeneous in nature. That 
means it is equally distributed throughout 
the body. Thus, it restores the antibody by 
blood ratio after donation of blood with the 
help of memory cells.

An antibody is a Y-shaped protein, produced 
by our immune system after one is exposed 
to a disease-causing invader (pathogen) like 
bacteria or a virus. In simple terms, these 
proteins help the white blood cells to 
remember the threat and be better prepared 
for the next encounter. The antibodies 
recognize a unique molecule of the pathogen 
called an antigen which is similar to a lock 
and bind themselves through the tips to 
these locks, hence neutralizing the pathogen. 
This is the basic idea behind immunization, 
which is done by vaccines. These antibodies 
stay in the immune system in memory cells, 
which is why antibody levels do not decrease 
by donating plasma. It regenerates itself 
after donation.

One thing to remember is that antibody 
levels will decrease over a time period, 
irrespective of whether you donate plasma 
or not. Because memory cells are similar to 
us humans, can?t retain an accurate 
information for long time periods and 
eventually forget its importance when it 
stops occurring frequently in our life.
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Anyone who has recovered from COVID-19 
cannot donate plasma. The donor has to 
pass some eligibility criterion to donate their 
plasma. First of all, the donor should be in 
the age range of 18 years to 55 years. Their 
weight should be more than 55kg, with no 
pre-existing medical condition. Even patients 
having blood related issues like Diabetes or 
Hypertension can donate if it is under 
control. Individuals recovering from 
COVID-19 need close to 6 weeks after they 
recover to donate plasma as their bodies 
have created a sufficient number of 
antibodies to act against the virus by this 
time.

Patients with HIV, kidney transplant 
recipients, cancer patients, TB patients, and 
people who underwent surgery or had a 
tattoo in the past six months are ineligible as 
these diseases include a high risk of infection 
into the patient through plasma.

Eligible donors can donate plasma more 
than once. An eligible donor can donate 
plasma twice a week with at least a 24-hour 
gap between two donations. This is because 
our plasma can replenish the lost plasma 
again in a short time. The frequency of 
donation from a single donor depends on 
the health of that person. So, a donator can 
donate only if it is approved by the doctor. 
There are people who have donated their 
plasma 6 to 7 times. A fun fact about this is 
that even a single donation of plasma can be 
useful for treating two COVID patients 
(170-200 ml each).

Plasma donors don't need to be close to 
COVID patients. Generally, plasma donation 
centers are located away from hospitals 
treating COVID-19 patients. Thus, the risk of 
a donor getting infected again is low. 
Moreover, the doctors and hospital staff 
ensure best hygiene conditions to prevent 
the spread of virus.
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Up until now, you guys must have read about 
all different weird ways in which our science 
can work in. Some of them, easily 
understandable while others highly counter 
intuitive. Lets now talk about another highly 
counterintuitive yet slightly understandable 
phenomenon. In Class 3, were introduced to 
the idea that liquids upon freezing turn into 
solids which was a fairly understandable 
physical change, but didn?t we all think what 
if some element didn?t just do that and just 
goes completely nuts?

Let me introduce you to a very intriguing side 
of our royal friend, Helium-Sama. Helium is 
the second element of our periodic table and 
it is also a noble gas i.e. it does not react 
easily. When you inhale Helium, your voice 
goes all squeaky, so its great for party 
games. But it also has properties other than 
making you go high pitched, so let?s talk 
about them.

Helium has two stable isotopes Helium-4 and 
Helium-3. Isotopes are the same elements 
but have different masses. However, the 
Helium isotopes behave very differently 
when they are cooled to temperatures below 
a few Kelvin.

Superfluid Helium-4 is a superfluid as the 
name suggests, (A superfluid is a state of 
matter in which the matter behaves like a 
fluid with zero viscosity). The formation of 
the superfluid is known to be related to the 
formation of a Bose?Einstein condensate 
(BEC), also called the fifth state of matter and 
it shows a completely different property is a 
state in which all the particles are in the 
same quantum state. Because of its zero 
spin, each Helium-4 atom is a boson particle 
(follows Bose-Einstein statistics). Helium that 
has been chilled to just 2 degrees above 
absolute zero (0 Kelvin, -273.15°C, or 
-459.67°F) is the absolute limit of cold in the 
Universe, and that?s pretty cold.

By Prathay Gohil

SUPERFLUID HELIUM



20

When Helium is cooled to a critical 
temperature of 2.17 K, a remarkable 
discontinuity in heat capacity occurs, the 
liquid density drops, and a fraction of the 
liquid becomes a zero-viscosity superfluid. It 
is called the lambda point because the shape 
of the specific heat curve is like that Greek 
letter. Superfluidity arises from the fraction 
of Helium atoms which has condensed to the 
lowest possible energy by a process called 
Bose-Einstein condensation. This allows it to 
flow without any loss of kinetic energy. 
Which also implies that if you put superfluid 
Helium in a cup and spin it, the Helium will 
spin forever.

This condition of superfluid Helium-4 is 
similar to superconductivity, in which the 
resistance is zero, but the viscosity is zero in 
this case. Hence it has some amazing 
properties which ordinary liquids lack.

Resistance to Solidification Under 
Atmospheric Pressure

We usually believe that cooling something 
causes it to solidify, at normal pressure. 
however, that does not hold true for Helium 
? 4. Helium has unique ability to remain in 
liquid state down to absolute zero (?459.67 
degrees F, or ?273.15 degrees C), the 
temperature at which atoms theoretically 
stop moving. When most liquids are cooled, 
the slight attraction between atoms in the 

fluid eventually overcomes heat vibrations, 
and the particles settle into a normal order, 
resulting in a solid. However, Helium atoms 
are so light and weakly attracted to one 
another that they jiggle with zero-point 
motion, a slight momentum imparted by the 
quantum uncertainty principle, even though 
ordinary atomic motions have stopped. 
Helium ? 4 is the only matter that doesn't 
solidify at absolute zero at normal pressure.

Can f low  t hrough sm allest  pores

It has zero viscosity and this property allows 
it to move through even the tiniest pores. It 
can easily leak into solid, non-glazed ceramic 
objects. Since all the atoms are in a single 
state and are not sliding over one another, 
there is no friction between the layers. 
Owing to the existence of paired particles, 
Helium-4 behaves as a Boson rather than a 
Fermion. And Bosons can occupy a single 
state, bringing all of the atoms together as 
one system and causing superfluidity.

 Can defy gravit y and Clim b walls

Liquid Helium-4 has the ability to climb the 
walls of the container. Because of their 
surface tension, liquids such as alcohol and 
petroleum can generally climb the container 
walls to some degree but however viscosity 
prevents them from climbing further, and 
the liquid cannot climb the walls of vessels 
with a wide surface.
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Liquid Helium-4 can defy gravity and climb 
the walls of its container. Its motion is only 
restricted critical velocity which is about 20 
cm/s. This is a fairly high velocity so 
superfluid Helium can flow relatively easily 
up the wall of containers, over the top, and 
down to the same level as the surface of the 
liquid inside the container.

Applicat ions

1. In the field of chemistry, superfluid 
Helium-4 has recently been 
successfully used as a quantum 
solvent in spectroscopic techniques.

2. High-precision instruments such as 
gyroscopes use superfluid to calculate 
some theoretically predicted 
gravitational effects.

3. Cryocoolers' temperature range is 
extended to lower temperatures using 
superfluid-Helium technology.
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Science is the almighty study of the universe, 
but yet the only study where we don't really 
know is what can change everything. It 's 
basically the physical manifestation of the 
Trial and Error method with a twist of genius 
and crazy, and it has very weird ways to 
introduce itself. One of them is a very tiny 
dancer, forgetting its routine from a very tiny 
angle. Let?s talk about how this tiny friend of 
ours probably introduced us to a new side of 
this science.

Universe is governed by four fundamental 
forces i.e. gravity, electromagnetic force, 
weak nuclear force and strong nuclear force. 
From the explosion in Hiroshima-Nagasaki to 
the movement of our Star System in respect 

to the centre of Milky Way, everything can be 
explained by these four fundamental forces, 
making them the corner-stone of the 
modern scientifical era

What ?s w rong? :

On April 7th, fermi labs announced their 
results on the experiments conducted on 
Muons or lepton particles under an external 
magnetic field (don?t worry, I'll explain what 's 
that) which were quite interesting, why?

Well, they say,' You remember all that 
important stuff about there only being four 
forces? Yeah, throw that out of window.

A part of the standard model, which is by far 
the most successful theory in Physics, 
specifically Quantum Electro-Dynamics, 
describes how a particle will tend to rotate to 
align with a magnetic field. The strength of  
that interaction is defined by something 
called ?The G-factor? which is coherently 
different from the TV show, ?The X factor? (the 
basic difference is that in G's case, Simon 
isn?t making sarcastic comments every five 
seconds).

By Aryan Patel

MUON ANOMALY
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QED predicts the G-factor for the electron 
that matches experimental data to one part 
to a billion, and that?s some precise stuff. So, 
if this is so accurate for electrons, surely it 
will be solid for other particles as well, right? 
Well, no.

Muons: 

The Muon (protagonist of this experiment) is 
a heavier version of an electron. It is 
classified as a lepton and has a charge of -1e. 
It has a very short lifespan and in about 2 
microseconds it decays into electrons.

What ?s wrong w it h m uons:
Historically our experimental data of the 
muon G-factor did not match the QED 
calculations and that meant that the 
calculations were missing something. And 
that something was maybe something 
beyond the standard model of physics. When 
theory and experiments don?t agree, 
generally there is an undiscovered particle or 
force at work. 

The wobble: 

Every particle with an electric charge has a 
quantum spin, and they generate a magnetic 
field. Now what happens when you place an 
object with magnetic in a secondary 
magnetic field? The object will tend to rotate 
and align with the other field. Now for a 
particle, this torque will depend on angular 
momentum, its charge and mass. An 
electron also has a magnetic dipole, but its 
dipole movement is different from the 
classical one because of G, for an electron G 
= 2. So, an electron will respond to a 
magnetic field twice as strongly compared to 

an equivalent classical charge.

QED tells us what this difference is. In theory, 
electromagnetic interactions result due to 
the interaction of charged particles 
communicating by exchanging virtual 
photons.

This phenomenon can occur in many ways. 
The simplest case is of an electron being 
deflected by a photon, you get a value of G=2 
for the electron which was also calculated by 
Dirac in his equation. But in another set of 
cases where a virtual photon is produced, 
which is a slightly more complicated event, it 
allowed Julian Schwinger to calculate a 
slightly higher value of g=2.0011614. Over 
time, more and more complicated 
interactions were added and slightly altered 
this value. The latest calculations rely on 
supercomputers to add thousands of 
complicated cases like these and get us our 
g-factor, which is 2.001159652181643. So, 
the anomaly here is the leftover bit which is 
g-2. For an electron, that calculation perfectly 
agrees with the theoretical number.

So, what?s the next best thing to do? Do the 
same experiment with other particles, like 
muons. But the muon?s g-factor is altered 
slightly due to the presence of virtual particle 
in the vacuum of space. So, when we add up 
all possible cases for the muon interaction, 
we end up with something which is slightly 
from the experimental data.
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Why?: 

So, the question here is that why would we 
get the wrong value for the muon but the 
right value for the electron? Probably 
because muons are thick. Simply put, the 
bigger the particle is, the more likely it is to 
interact with virtual particles. In general, you 
might think that vacuum is completely 
empty, but in actuality, due to the 
uncertainty principle, there are particles 
which pop in and out of existence for just a 
blip, they are called virtual particles.

So, the muon is way more likely to be 
disturbed due to these virtual particles. 
Therefore, it is also way more likely to 
encounter any completely unknown virtual 
particle that might be playing peek-a-boo 
there. Even accounting for all the known 
virtual particles, the muon g-factor is slightly 
off. So what physicists hope is that an 
unknown particle is at work here.

Until now, experiments conducted on muon 
g-factor in Brookhaven labs resulted in 3.7 
sigma difference from the theory. Physicists 
however have higher expectations than 3.7 
(sounds like Asian parents), they need a 
sigma 5 difference for anything to be 
declared a discovery.

The fermi lab experiment is designed to be 
more sensitive than the former experiments 
and reach 5 sigma difference. In the 
experiment, muons are sent flying at nearly 
the speed of light around magnetic tube with 
a 50 feet in diameter, the muons interact 
with the magnetic field and rotate due to 
them being dipoles, like a top. We call this 

Larmor precession and its frequency 
depends on the g-factor, this also governs 
the frequency of what the muon?s decay into. 
So, by measuring the energies of those 
particles which are produced after the decay, 
particularly positrons, researchers can 
determine the precession rate and measure 
the g-factor. Due to the fermi lab 
experiment, the anomalous difference is 
considered being 4.2 sigma, so not yet a 
complete discovery but very close. The G-2 
experiment team worked very hard to clear 
all systematic errors, and if everything goes 
right, this might faint a glimmer in the 
current theoretical wasteland of physics.

This is quite weird as this small discovery can 
change the course of physics as a whole and 
also our understanding of the universe.
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There are some spots on earth where physics 
works weirdly, but as we ask and answer 
?why??, we discern they are not strange at all. 
Despite that, it?s rather crazy to know and 
experience these places.

1. The inver t ed wat er fall:

Yeah, that?s real. Some waterfalls flow 
upwards and can be found in several places. 
These waterfalls are always at high altitudes. 
This happens because of a powerful updraft 
of fast wind generated by the hills. We can also witness it at the Hoover Dam, 

Nevada, the USA where the same thing 
happens when you pour water down the 
dam but it flows upwards. Such a strong 
updraft of wind affects not only water but 
also other things which are light.

2. Myst ery Spot  in Sant a Cruz, California:

 This place is one of the gravitational 
anomalies around the world. It was 
discovered in 1939 and opened to the public 
in 1940. The laws of physics don?t seem to 
work there. There is a mystery shack there, 
where people have been

By Maharshi Pandya

MARVELS OF PHYSICS
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seen standing in a tilted position and things 
seem to roll upwards ?  exactly like The 
Conjuring.

3.Myst er ious Hil ls:

There are some hills around the world where 
cars go upwards when they are on neutral. 
Such hills are popularly referred to as 
magnetic hills. Mount Aragats in western 
Armenia, thirty kilometres from the border of 
Turkey, is a hill where even the river is said to 
flow upwards.

4. Balancing Rocks:

These big rocks look like they will fall off any 
second, but they have been in that position 
for a long time. They are so perfectly 
balanced that it will only take a negligible 
amount of force to make them fall. It is not 
impossible to attain such balance, but the 
probability is considerably low. The answer 
lies in their centre of gravity. In simple terms 
centre of gravity is an imaginary point in a 

body of matter around which gravity appears 
to act. It is a point at which the combined 
mass of a body appears to be concentrated. 
Since it is hypothetical, it need not lie inside 
the body.

5. Chil ls:

Did you know that the temperature we feel is 
not the correct temperature? That?s right, it is 
not. Our sense of temperature is pretty 
subjective. Various factors like humidity, the 
individual?s physiology and even our moods 
affect it. But there is physics at play here too. 
The air around our body gets heated by our 
body heat and stays around us. When the 
wind blows, the warm air is blown away and 
our body experiences the proper 
temperature of the air, which is a lot colder 
and we experience a sharp chill.
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Medical breakthroughs sometimes begin 
with a simple curious mind who asks, ?What 
if? ? and then proceeds to do something 
absurd that makes them go down into 
history books or change the way people live 
their lives.

Before going into the detail about how 
Angiography was discovered, let us know 
about Angiography first. You may have heard 
of Angiography before. Even if you have not, 
do not worry. Sit back, have a cup of 
coffee/tea and relax while you read this 
article.

Angiography is an imaging test that uses 
X-rays and a special Dye to view your body?s 
blood vessels.
The contrast dye typically used during the 
angiogram procedure contains iodine (more 
about that later). The dye is injected into a 
small tube or catheter into an artery in your 
groin or (sometimes) your arm. The small 
tube is inserted after an injection of local

anaesthetic around the artery. The X-rays 
provided by an angiography are called 
angiograms. This test is used to study 
narrow, blocked, enlarged, or malformed 
arteries or veins in many parts of your body, 
including your brain, heart, abdomen, and 
legs.

By Shivam Patel

FOUNDATION OF 
ANGIOGRAPHY
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Angiography is done in a hospital X-ray or 
Radiology Department. Statistically, it takes 
between 30 minutes to 2 hours. And a food 
news for you! You can go home fully intact 
on the same day!
Moreover, Angiography is often considered 
the same as Angioplasty. One should 
remember that these terms are not to be 
used interchangeably. Angiography and 
angioplasty are two different medical 
procedures that are related to the blood 
vessels. Angiography is used to investigate or 
examine your blood vessels for a potential 
heart condition. On the other hand, Modern 
angioplasty uses a special balloon and a 
metal mesh tube (stent) to open up a 
narrowed or blocked blood vessel (normally 
known as coronary arteries) that supply 
blood to the heart. In the long term, this 
should improve blood flow to the heart 

muscle and result in less or no angina.

Since the dawn of the era of X-rays 
(Discovered by a physicist Wilhelm Roentgen 
in 1895), cardiac radiology has become a 
target of this new technique. Numerous early 
pioneers rapidly accumulated extensive 
experience with fluoroscopy (X-ray movie in 
which a continuous ray of X-Ray is passed 
through the body) and radiography and 
publications on cardiac diseases until 1902.

The next step in cardiac diagnosis was 
achieved by Werner Forssmann in 1929, with 
the first attempt at cardiac catheterization 
and angiocardiography.

Werner Forssmann, a 25-year-old medical 
from Germany studying in the University of 
Berlin, had an absurd idea in his mind. He 
hypothesized that a catheter could be 
inserted.
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 directly into the heart, for such applications 
as directly delivering drugs, injecting 
radiopaque dyes, or measuring blood 
pressure. He actually had a thought, ?Can I 
thread a flexible tube all the way to my heart 
through a vein, and then photograph it for 
the rest of the guys to see down at the beer 
hall?? The fear at the time was that such an 
intrusion into the heart would be fatal. To 
prove his point, he decided to try the 
experiment on himself. This was going to be 
a huge risk.
Moreover, English physician William Harvey 
had proven in the 1600s that the blood 
circulates through the body and that the 
heart is the centre of circulation. In his 
theory, Forssmann had known it should be 
possible to reach the heart &measure the 
activity of the human heart by determining 
pressures inside the heart?s chambers. If 
pressures were normal, the person had a 
healthy heart; if low or erratic, the physician 
could diagnose faulty cardiac function.

Without thinking much, Forssmann cut an 
incision into the basilic vein in his upper arm.
The bold and brave student then threaded 
an urethral catheter? a transparent tube 
used to help patients who cannot 
urinate? into his vein. At this point, it was 
clear that he was not going to stop. He 
walked down a flight of stairs with the tube 
in his arm and entered the Radiology 

department of the University of Berlin. He 
then asked the professionals from the 
department to assist him. At first, everyone 
refused. However, he managed to convince 
some people to assist him. He then 
proceeded to sit down on a table, and 
continued threading the tube toward his 
heart, using a mirror to watch his progress 
on a primitive X-ray device known as a 
fluoroscope. When he threaded the tube all 
the way into his heart?s right atrium, 
Forssmann X-rayed the event for posterity. At 
that moment, the diagnostic tool known as 
angiography was invented.
A year later, Forssmann decided to repeat his 
trick. There was a slight change in the 
techniques this time. He injected an iodine 
compound through the hollow catheter and 
into the right atrium of his own heart for the 
world to see. Now, not only the catheter but 
the area of the heart injected with iodine 
could be seen with an X-ray. Because of 
Forssmann, the diagnostic tool known as 
cardiac angiography was discovered. He then 
went on to win the Nobel Prize for Medicine 
in 1956 (shared with Andre Frederic 
Cournand and Dickinson W. Richards) for 
developing a procedure that allowed cardiac 
catheterization.
It helped saved millions of lives and 
revolutionize the field of cardiology, 
radiology and medicine.
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Some Important Dates

Dates Description

May 1 Maharashtra/Gujarat Day

May 2 World Laughter Day

May 7 World Athletics Day

May 7 Rabindranath Tagore Jayanti

May 9 Mother 's Day

May 15 Armed Forces Day

May 21 National Anti Terrorism Day

May 26 Buddha Jayanti

May 31 Anti Tobacco Day
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News
1. Paralyzed person types at record 
speed? by imagining handwriting. It was 
possible because of a new approach to 
brain-computer interface that has allowed a 
paralyzed person to type at such an 
unprecented speed.

2. Copper ?foam?; a new lightweight, 
washable and recyclable material, could be 
used as filters for COVID-19 masks.

3. With the discovery of just a few hundred 
radioactive atoms in seabed deposits, 
researchers have confirmed that blast debris 
from a pair of stellar explosions swept across 
Earth within the past 10 million years. The 
researchers have also found an important 
clue to the r-process, the nuclear reactions in 
stellar blasts forge much of the heavier 
elements that make up Earth.

4. Scientists strive to predict deadly flooding 
events in River Kosi near Kusaha, Nepal.

5. On watching swimmers' videos, you?ll 
notice right away that his stroke looks 
dramatically different running forward or 
backward in time. Such time asymmetry 
typifies the swimming motion of the vast 
majority of animals. But now, a team of 
physicists has developed a tiny mechanical 
swimmer  that can inch along, even though 
its stroke is symmetric in time. The  result 
opens a new conceptual lane in fluid 
dynamics and could aid in efforts to develop 
tiny swimming robots for drug delivery and 
other purposes.

6. Scientists unearth Africa?s oldest burial: a 
small child, laid to rest 78,000 years ago.

7. In the new study, researchers at the 
Chinese Academy of Sciences observed 12 
species of solitary bee and hoverfly, 
collecting artificial pseudo pollen from C. 
wardii orchids in the forested mountains of 
Sichuan province.

8. They suggest that over the past 
millennium, the human gut has experienced 
an ?extinction event,? losing dozens of 
species and becoming significantly less 
diverse. The findings also suggest we've lost 
a lot of microbial helpers in the recent past, 
and our bodies may not have had time to 
adapt.
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