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E D I TO R I A L

The Indian School is proud to pres-
ent the new issue of the school mag-
azine. Here we go again!

Our topics are investigatory science, Artificial In-
telligence, and science in our daily life.

While enough explanation about these is given in the ar-
ticles and poems themselves, what our magazine rep-
resents through these is an opportunity to express, 
freedom of expression. The relevance of these top-
ics needs no explanation. These lead to the develop-
ment of the scientific temper and scientific attitude.

This magazine is a testament to the intersection of the sci-
ence and the humanities. Creativity and technicalities, posters 
and articles, paint and word, past-oriented and expression-
oriented humanities as well as future-and-technicality oriented 
science go hand in hand, and our magazine is a proof of this.

William Ramsay rightly said: “Progress is made by trial 
and failure. The failures are a hundred times more numer-
ous than the successes, yet are usually left unchronicled.”

This magazine would not have been possible with-
out the support and encouragement of our Vice Prin-
cipal, Dr. Mrs. Anu Singh, our beloved science teach-
er Mrs. P. Yogeshwari,  the writers of the articles, vthe 
members of the design team and the editorial team.

Keep reading, wandering soul.



3I N D E X

S c i e n c e  M u s i n g s  |  I s s u e  7  |  2 0 1 9

C O N T E N T S
  MAGAZINE                                  

5 ARTIFICIAL INTELLIGENCE
Artificial intelligence (AI) is an area of computer science that emphasizes the creation of intelligent machines that 
work and react like humans. It has been a dream for a long time for humans to create machines that have the ability 
to take decisions on their own.

7 LONG LIVE THE KILO
The Kilogram has been redefined by the General Conference of weights and measures, CGPM, at Paris on 20th 
May, 2019. Although the definition has become more complex, it is now consistent with what the kilogram was 
originally meant to be, the mass of 1 dm3 of water at the atmospheric and temperature conditions at which its density 
is maximum.

10 Science Forever
Poem: Every morning and every night, Say thanks to science because without it there might,                                                      
Have been no phone, TV or tubelight, Or air conditioners or fans in sight

13 REPORT: ARTIFICIAL INTELLIGENCE
What does Artificial Intelligence (AI) mean? Artificial intelligence (AI) is an area of computer science that emphasizes 
the creation of intelligent machines that work and react like humans. The aim of AI is to improve computer functions 
which are related to human knowledge.

16 Science 24x7
Poem: Science may seem difficult, But if you understand it, It would not seem dull! Sometimes we even don’t realise, 
That we are using science, But when we crack a experiment, Then we jump up and are content.

17 some myths in daily life
In our daily lives, we come across many common things which, by virtue of our parents and/or elders repeatedly 
telling them to us. We will now explore them.

23 science in everyday life
Albert Einstein once said “The whole of science is nothing more than a refinement of everyday thinking.”
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A R T I F I C I A L
I N T E L L I G E N C E
  FACTS                                    

-Bhavjus, IX-D

They say the best way to start 
an article or essay is through 
a quote. I beg to differ. That is 
not the best way, but rather, 
the conventional way. And 
to quote the beautiful scien-
tist cum actress Hedy Lamar, 
whose credit for her work 
was all but stolen from her 
because of patriarchal sci-
entists, “I am a sworn enemy 
of convention. I despise the 
convention in everything, 
even the arts.”

Coming  to  A r t i f i c i a l 
Intelligence, there is a quote 
attributed to Einstein,although 
I doubt he would have said 
it, considering the fact that 
he died in 1950: “Artificial 
Intelligence is much more 
dangerous for the survival 
of mankind than natural 
stupidity”. 

The quote is nonetheless 
beautiful and very relevant 
today. 

Hopefully, the irony is not lost 
on you (how I expressed my 
disregard for starting with 
quotes, but went on to use 
one anyway). 

AI is like giving excessive 
freedom to people, there is a 

limit before which it ceases being liberating and wonderful 
and descends into lawlessness.

Artificial intelligence (AI) is an area of computer science that 
emphasizes the creation of intelligent machines that work 
and react like humans.

It has been a dream for a long time for humans to create 
machines that have the ability to take decisions on their own. 
While these thinking machines are a staple for a lot of science 
fiction movies, fully sentient machines are still a far-fetched 
dream. But we have progressed a lot in this field and right 
now we are in a situation where we are constantly surrounded 
by examples of “narrow AI” or “weak AI”.

For example, a self-driven car can drive us from home to 
work, taking in account the traffic conditions, environmental 
factors and the like.

“Alexa, play ‘My Heart Will Go On’ from Titanic”, cried many 
a hopeless romantic to the dutiful circular device.

“Hey Siri, is my phone on airplane mode?” questioned many 
a non-tech savvy mother to the poor virtual assistant unable 
to respond (because the phone was on airplane mode) and 
left the hypothetical woman in question scratching her head 
as to why Siri was being unfaithful to her, and attempting 
to smash her iPhone into the wall out of frustration before 
stopping herself from doing so because it was too expensive 
anyway (and log kya kahenge if you have a broken screen).

If you think about it, then virtual assistants are like the pocket 
of blue fat robot cat Doraemon. They give you whatever you 
want from them.

Coming back to the point, even these virtual assistant (hold 
your breath) are examples of A.I. (you knew that, though, 
didn’t you?)



6

S c i e n c e  M u s i n g s  |  I s s u e  7  |  2 0 1 9

A R T I C L E

S IGH VIEW AM high neat half toay blushes 
visitor end company old prevent chapter. 

Consider declared out expenses her concerns. 
exeter she. Possible all ignorant get settli. 
Why end she dinner she our horses depend. 
Remember at children by reserved to vicinity.

G REATLY COTTAGE THOUGHT fortune 
no mention he. Of mr certainty arranging 

am smallness by conveying. Him plate you allow 
built grave. Shy lose need eyes son not shot. 
Middleton as pretended he smallness. Now his 
but two green spoil drift. Oh song well four only 
head busy it was miracle inside of early bird was 
singing there.

R EMAIN LIVELY HARDLY needed at do 
by. Two you fat downs fanny three. True 

mr gone most at. Dare as name just when with 
it body. se onf on dashwood formerly. Bviews. 
No so instrument discretion unsatiable to in. In 
affronting unreserved delightful simplicity ye. 
Law own advantage furniture continual concept 
in front of.

P ARISH SO ENABLE innate in formed 
missed. Hand two was eat busy fail. Stand 

smart grave would in so. Be acceptance at 
precaer in party me built under first. Forbade 
him but savings sending. So play do in near park 
that pain. Afford son she had lively living. Tastes 
lovers myself too formal season our valley boy. 
Lived it their their walls might to by young. Left 
till here away at to whom past.

That is what comes to the minds of most people on thinking about AI. Many people have 
such a misconception. For them, all that A.I. means is “robots” when that is clearly not the 
case.

There are three types or calibers of AI:

T Y P E F U N C T I O N
O u r  R a t i n g  O n

A S I  ( A . I .  S c a r e  I n d e x )

Artificial Narrow

Intelligence (ANI)

Artificial Super

Intelligence (ASI)

Artificial General

Intelligence (AGI)

Dedicated for one task.

More intelligent than humans.

Performs like humans.

0/10

(TERMINATOR!)/10

6.9/10

“ROBOTS WILL TAKE OVER HUMANITY AND ALL OF US  WILL PERISH 
AND AI WILL TAKE US OVER”

*THE AI SCARE INDEX IS AN INDEX INTENDED FOR COMIC PURPOSES WHICH RATES OUT OF 10 HOW 
SCARY A TYPE OF AI IS, RANGING FROM 0 BEING THE LEAST SCARY TO 10 BEING THE MOST SCARY. HOW 
SCARY AN AI TYPE IS DEPENDS UPON HOW ADVANCED AND THEREBY HOW INDEPENDENT, AND HENCE 
CAPABLE OF OVERTHROWING US OR DISOBEYING US IT IS. WE ARE CAPABLE OF NOT LETTING THAT 
HAPPEN, THOUGH. MORE ON THAT ANOTHER TIME.

Roses are red, This article holds true.
All done and said, Let me explain A.I. to you.

Here’s some food for thought now:
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Knowledge Engineering
It is a core part of AI research. Machines can often act and react like humans only if they 
have abundant information relating to the world. Artificial intelligence must have access to 
objects, categories, properties and relationsbetween all of them to implement knowledge 
engineering. Initiating common sense, reasoning and problem-solving power in machines 
is a difficult and tedious task.

Robotics

Machine Perception

Machine Learning
It is also a core part of AI. Learning without any kind of supervision requires an ability to 
identify patterns in streams of inputs, whereas learning with adequate supervision involves 
classification and numerical regressions. Classification determines the category an object 
belongs to and regression deals with obtaining a set of numerical input or output exam-
ples, thereby discovering functions enabling the generation of suitable outputs from respec-
tive inputs. Mathematical analysis of machine learning algorithms and their performance is 
a well-defined branch of theoretical computer science often referred to as computational 
learning theory.

It deals with the capability to use sensory inputs to deduce the different aspects of the world, while 
computer vision is the power to analyze visual inputs with a few sub-problems such as facial, object 
and gesture recognition.

It is also a major field related to AI. Robots require intelligence to handle tasks such as 
object manipulation and navigation, along with sub-problems of localization, motion plan-
ning and mapping.
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Previously it 
was defined as: 
The Kilogram is 
the mass of the 

International Prototype Ki-
logram kept at BIPM (Inter-
national Bureau of Weights 
and Measures) in Paris.

L O N G  L I V E 
T H E  K I L O 
  NEWS                                  

No, Donald Trump did not just make another comment which for the umpteenth time high-
lighted his utter disregard for logic or lack of knowledge of the existence of knowledge 
other than his own. No, CBSE did not just change their examination pattern again. No, 
the Congress did not just lose a constituency again. 

Ladies and gentlemen, here is what has happened. The Kilogram has been redefined by 
the General Conference of weights and measures, CGPM, at Paris on 20th May, 2019.

And now, its definition has been 
changed to: The kilogram, symbol kg, 
is the SI unit of mass. It is defined by 
taking the fixed numerical value of the 
Planck constant h to be 6.2607015 * 
10 -34 when expressed in the unit J.s, 
which is equal to kg.m 2 .s -1 , where 
the metre and second are defined in 
terms of c and Δv cs .

-Darsh, XI

Although the definition has 
become more complex, it 
is now consistent with what 
the kilogram was originally 
meant to be, the mass of 1 
dm3 of water at the atmo-
spheric and temperature con-
ditions at which its density is 
maximum. 
  This is akin to saying that it 
has become more accurate, 
so to speak.
  Before we jump in what 
impact this change will have 
on the scientific community, 
and everyday life as a whole, 
we should see how the kilo-
gram or better described: the 
SI unit of mass has changed.
  You are probably bored at 
this point, so to add to your 

level of
boredom- and add some sar-
castic overtones to keep this 
article alive- here is some 
history of the kilogram.
 The initial mass unit was 
the grave (pronounced as 
gràve). 

1793: It is defined as the 
mass of 1 dm 3 of distilled 
water at 0°C.
1795: The gram is defined as 
the mass of 1 cc of water at 
melting `point of ice.
1875: The International 
Prototype Kilogram (also 
known as the
Big K) is created. It has a 
mass equal to the mass of 1 
dm3 of water at around 4°C. 

It was commissioned by the 
CGPM. The big K was made 
of Platinum-Iridium alloy.
   The Kilogram was the last 
SI Unit defined by a physi-
cal artefact rather than a fun-
damental natural property 
which can be
independent l y  repro -
duced in different laborato-
ries. This posed a problem 
because 3 other base units 
and 17 derived units in the SI 
system were defined in rela-
tion to the Kilogram. Even 
the American Standard Unit, 
the pound, was defined as 
exactly 0.45359237 kg. The 
problem arrives when the 
IPK had diverged from its 
replicas by approximately-..



9

S c i e n c e  M u s i n g s  |  I s s u e  7  |  2 0 1 9

A R T I C L E

-.. 50 µg (micrograms); this 
is a
change of 0.5% and is unac-
ceptable for a standard.

   Hence, apart from the kilo, 
twenty other units suffered an 
error of 0.5%, too. It is a big 
error. 0.5% marks are what 
have hindered the chances 
of many an IIT aspirant from 
getting into
the institution. 0.5% chances 
are what have helped coun-
tries win wars. It is, depend-
ing upon the context, a matter 
of life and death.
   The CIPM (International 
Committee for Weights and 
Measures) recommended 
in 2005 that the kilogram be 
redefined in terms of a fun-
damental constant of nature. 
At the 2011
meeting, CIPM agreed in 
principle that it should be 
defined in
terms of the Planck constant 
h. It was deferred until 2014 
and again in 2014 until the 
next meeting. The formal 
vote, which took place on 16 
November 2018, approved 
the change.
     The CIPM is a big and 
important scientific organ-
isation. Most big and impor-
tant organisations take time 
to take big and important 
decisions. 
  Like deciding whether to 
change the definition of the
kilogram.
    So, after 13 years of 
planning and debating, this 
change- the impact of which 
on daily life is as insignificant 
as that of an ant on the weight 
of a building- was introduced. 
    And now, all the units in the 
SI system have been defined 
on
natural constants.
    And the changes made to 
the scientific community will 
be drastic. Instead of using 
an alloy cylinder to reference 
and correct weights, they can 
now use their own apparatus, 
i.e., the Watt Balance and 
set it to the standards set by 

CIPM and compare their weights to the definition itself. 
And everyone lived happily ever after Notice that I said there 
will be no change in daily life, not scientific life.
   There is a reason this is being included in the magazine 
which
you are holding in your hands at this very moment, and 
moving your eyes along nonchalantly as you casually flick 
through its pages without giving much thought to the authors, 
designers, compilers or editors. Read on, you. 
  We ought to know all this so that we can understand the 
changes this will make in the society, both scientific and 
others. Coming to the changes, well, as mentioned before, 
there will be no change in everyday life. You weighed 80 kilo-
grams yesterday and you still weigh 80 kilograms today(don’t 
lie. You know that is true.) 
  This is the sole motive of changing a unit’s definition. The old 
definition had some uncertainty associated with it because of 
the measurement techniques, and thus required correction.
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And now to quote Max Planck,

  “Science progresses not by convincing adherent of old theories that they are wrong, but 
by allowing enough time to pass so that a new generation can arise unencumbered by 
the old errors.”
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S C I E N C E 
F O R E V E R
-Unnati Mishra, VII-A

Every morning and every night

Say thanks to science because without 
it there might 

Have been no phone, TV or tubelight

Or air conditioners or fans in sight 

The medicines that cure

All men for sure

Helping you grow healthy and mature 

No doubt on it for sure! 

Without science, we would be in the 
Stone Age 

And that thought makes me boil with 
rage 

As it is worse than living in a cage 

And no electronics to keep us engaged.

But have you ever given a thought

As to just about what

The next generation science is? Will 
robots

Be made and bought?

Or nuclear weapons with which our end 
shall be brought?

But who cares because today’s science 
is fun!

Because of the many discoveries that 
have been done! 

But now we are the ones,

To make cool discoveries like a self-
operating gun.

We want science to be there always 

We want science in all of our days

We love science and its fun ways

This is what most of the world says

So we have science to thank

Or our world would be blank 

And without fun my spirit would have 
tanked

That is why we have science to thank!
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A creative 
poster made by 
a student of our 

school
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A  R E P O R T:  A . I .
  ANALYSIS                                   
-P. Yogeshwari, TGT Science 
(Physics)

    Artificial intelligence (AI) is 
an area of computer science 
that emphasizes the creation 
of intelligent machines that 
work and react like humans. 
The aim of AI is to improve 
computer functions which are 
related to human knowledge.
It is composed of:

• Reasoning

• Learning

• Problem Solving

• Perception

• Linguistic Intelligence

Some real world applications:

• AI in Marketing

• AI in Banking

• AI in Finance

• AI in Agriculture

• AI in HealthCare

Commonly used as:

• Virtual assistants

• Google Translate

• Financial markets

• Banking apps

• Internet radio

• Spam filter

• Online games

• Video games

Top AI Software available:

1. Alpha go: Plays board 
games.

2. datapine: Business 
Intel l igence and Data 
Visualization.

3. Cloud Machine Learning 
Engine: Build superior 
models and deploy them into 
production.

4. TensorFlow: An open 
source software library for 
high-performance numerical 
computation.

5. Infosys Nia: Building 
AI  Powered Smar ter 
Businesses.

6. Playment: A fully AI 
managed data labelling plat-
form generating training data 
for computer vision models 
at scale. 

7. IBM SPSS: Deliver greater 
business results with predic-
tive intelligence.

8. H2O Driverless AI: 
Automatic machine learning 
for the enterprise.

9.  x.ai: An AI personal assis-
tant who schedules meetings
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-Kaavya Gera, VII-A

S C I E N C E 
2 4 X 7
Science may seem difficult

But if you understand it 

It would not seem dull! 

Sometimes we even don’t realise 

That we are using science 

But when we crack a experiment 

Then we jump up and are content. 

Science is extremely powerful 

It solves everything which is doubtful.

Science is in action 24x7

Only some of them realise even when 
they are pouring sugar in juice of lemon. 

The word ‘SCIENCE’ explains a lot by 
itself 

But it’s not capable to explain the mystery 
of Santa Claus and his Elves!

Science is something which sometimes 
cannot be shown 

But you have to understand it and exper-
iment it on your own. 

Though we are just kids, 

It’s all new 

But Professional science is only know to 

a few 

Science proves everything 

For me,  it’s the subject king!

I love biology the most,  

It tells about some organisms who drink 
blood from the host!

The physics is not hard 

Here, some maths is task

The chemistry is fun to learn, 

Because the chemicals change color, 
they mix and burn!

Everything is fun if we learn and under-
stand a subject 

And then you’ll do wonders and get every-
thing correct!
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S O M E  M Y T H S  I N 
D A I LY  L I V E S 
  FACTS                                    

In our daily lives, we come across many common things which, by virtue of our parents 
and/or elders repeatedly telling them to us. Let us explore about them.

MYTH 1: EATING ICE CREAM CAUSES COUGH OR COLD:  Whenever we get a cough 
or a cold, we often have our parents telling us that we got it because of some ice cream 
that we ate, or something cold. This is a myth, for while there is no clear yes or no answer 
to this question- eating cold foodstuffs is known to exacerbate colds, after all- solely eating 
ice creams whenever the season changes should not be attributed to getting coughs or 
colds. These are caused by viruses which are mostly independent of the ice creams (but 
are not killed if they happen to be present here, unlike in hot food.)

MYTH 2: SITTING NEAR THE TV DAMAGES THE EYES: “Beta, don’t sit in front of the 
TV. You’ll spoil your eyes”. We have often been told the above line as kids whenever we did 
the deed. It is entirely untrue. Sitting in front of the television does not in any way trouble 
the eyes, or spoil them, or lead us to wear spectacles. The TV screen does not cause any 
of the above. Too much screen time on mobile phones, however, does. It also spoils our 
posture. Go easy on the mobile, you.

MYTH 3: SCHOOL BAGS DO NOT SPOIL OUR POSTURE

In 2019, the Rajasthan Chief Minister proposed getting four chapters of the four different 
subjects taught to primary children to be included in one textbook, and only about three or 
five textbooks in total. Children should only be made to carry the textbook containing the 
chapters being taught at that point, to ease the burden on their back. School bags do not 
spoil our posture. Heavy school bags, do. Miserably so. They spoil our posture, may cause 
a slumped back or bent neck. If carried for longer periods of time they cause pain in shoul-
ders, and even damage to the upper shoulder muscles due to compression.
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-Niyati, VII-B

A R T I F I C I A L 
I N T E L L I G E N C E
Though artificial, it is genius

Though human not, it has a brain

Though studies not, it teaches us 

Though eats not, it teaches us how to 
cook

Though writes not, it teaches us how to 
write

Though master of all, but sometimes 
meets trouble

Like humans it feels tiresome

Just unplugged and open once more 

Your artificial gadget

“COMPUTER”
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-Humaira, VII-B

T E C H N O L O G I C A L 
E R R O R
My computer got a virus

(I didn’t know it could)

I gave it orange juice 

(It just seemed like I should)

I put it in a chilly bath

(The way my mother would)

And now it won’t wake up at all, this 
isn’t looking good
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-Dhun, VII-B

T I M E
M A C H I N E
How I wish to have a time machine

Travel back to times good and bad

Undo the nightmares, spread love again

Revive the moments yet again 

If I had the time machine I would 

Voyage rear in history- savour the pirate’s 
verve,

Underneath the treasure: greet the dead 
men 

Defy the deadly sea delve 

In the mysteries unrevealed.



23A R T I C L E

S c i e n c e  M u s i n g s  |  I s s u e  7  |  2 0 1 9

S C I E N C E  I N 
E V E R Y D AY  L I F E 
  MORE TO KNOW                                    

Albert Einstein once said “The whole of science is nothing more than a refinement of every-
day thinking.” 

Science wraps us all throughout our busy day. From brushing our teeth to ironing clothes, 
from driving cars to watching television and more- everything we do involves science. We 
can all go on talking about advanced science, but what is the use of that if we are unaware 
of how science goes much beyond our textbooks?

One of the most common things we use after waking up every day-toothbrushes-are designed 
to remove the thickening of the food debris on the tooth surface with the help of the rough-
ness of frayed twigs. Unlike the first toothbrushes, that were flat and straight, these days 
toothbrushes vary in different shapes, sizes and bristles having angled heads and handles 
for better efficiency. 

What do you think happens when we wash our clothes? It is quite interesting to know that 
when clothes are dipped in water, the water molecules which have hydrogen and oxygen 
come in contact with the cellulose molecules and break the hydrogen bond. The disruption 
of hydrogen bonds is apparent in the wrinkled shape of fabric once dried. However, there 
are no wrinkles after we iron our clothes, this is because we apply pressure, cellulose mol-
ecules are forced to get back to their original state, i.e., to be parallel to each other. It takes 
some level of coercion and heating to get the molecules underlying clothes straightened.

Cars are energy converters. They are machines that release the energy locked in a fuel 
and turn it into mechanical energy in moving wheels and gears. When the wheels power 
the car, the mechanical energy becomes kinetic energy.

Also, science has its intervention in our daily life of entertainment- A DTH service provider 
has an encoder that converts the audio, video and data signals into the digital format and 
the multiplexer mixes these signals. There’s a small dish antenna and set-top boxes to 
decode and view numerous channels.

It is interesting to know that, contrary to our belief that ceiling fans cool their surroundings, 
they add heat to the room. The value of ceiling fans is in their ability to create a wind chill 
effect, similar to the wind chill we often hear weather reporters describing. This wind chill 
effect is due to blowing air increasing convective heat loss — essentially, causing liquid to 
evaporate more quickly. Air blown by a ceiling fan causes the sweat on our skin to evap-
orate more quickly, which allows us eliminate body heat at a faster rate and we feel cool.

-Vedika Gupta`
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It was as rightly said by the philosopher Immanuel Kant-whose daily life and daily sched-
ule were so organized and precise that his neighbours used to set their clocks according 
to the tie when he would return home in the evening-that Science is organized knowledge, 
and wisdom is organized life.
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S C I E N C E  I N 
E V E R Y T H I N G
When I see the flowers,

I remember pollination,

When I see the ocean,

I remember evaporation,

It’s fruit time

When the apple struck my jaw,

It reminded me of

Sir Isaac Newton’s Law.

When I see the flowers,

Photosynthesis comes to my mind.

It is good that

It is something of the green kind

I always hated carots

So I told lies,

But my mom told me,

“You will hurt your eyes.”

So many elements come

When my candle is lit.

Is there anything

Which doesn’t have science in it?

-Pragyan Medhi, VI-B
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N O B E L  P R I Z E 
W I N N E R S 
  MORE TO KNOW                                    

It is that time of the year again.

Yes, the festive season; of Dussehra and 
Diwali and much regret-inducing unabashed 
binge eating. Yes; about the times when we 
students get two sets of offs of a week each 
for the two occasions. Yes; the pollution 
season as well.

But there is another very important occa-
sion: the announcement of the Nobel prize 
winners.

The Nobel Prize in Physics 2019 was awarded 
“for contributions to our understanding of the 
evolution of the universe and Earth’s place in 
the cosmos” with one half to James Peebles 
“for theoretical discoveries in physical cos-
mology”, the other half jointly to Michel Mayor 
and Didier Queloz “for the discovery of an 
exoplanet orbiting a solar-type star.”

Now think of this:

There is a tall, thin man standing in front of a 
crowd eager to see some action. The thirty-
six year old appears sure of himself, and has 
a large 200 litre vat of water next to him with 
a drain at the bottom. He pulled the drain, to 
the surprise of the crowd.

‘Which way’, the man says, ‘will the water 
drain-clockwise or anticlockwise?’

He is none other than James Peebles, winner 
of the 2019 Nobel Prize for Physics (along 
with Michel Mayor and Didier Queloz). 

He could have just given a lecture on cen-
tripetal force and gravity without bothering to 
fill up the humongous vat.

But he didn’t; for it was for the love of his life.

Physics.

He was deeply passionate about it and 
often, both inside and outside the classroom, 
brought about its significance in real life.

As a child, he was deeply inclined towards 
the mechanical aspect of stuff, often taking 
apart clocks, coffee makers, toys, you name 
it.

5 per cent of the universe contains stuff we 
know of. Such as this rock, this other rock over 
there, ah, that rock at the bottom of the sea, 
stories that talk about sentimental Himalayan 
wanderers, the number of chewing gums we 
have deposited on walls and the number of 
deaf people who like to have music played 
for them. And also pies. Especially pies. (etc.)

0 to 15 per cent consists of this stuff called 
dark energy, of which we do not know much 
other than the fact that it contains black holes 
and stuff.

As much as 85 per cent of the cosmos are 
made up of dark matter.

What dark matter is, we have no idea.

By studying the earliest moments after the 
birth of the universe, Peebles developed a 
theoretical framework for the evolution of the 
cosmos that led to the understanding of dark 
energy and dark matter — substances that 
can’t be observed by any scientific instru-
ments but nonetheless make up 95 per cent 
of the universe.

Now off to Mr. Mayor and Mr. Queloz. 
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By 1995, astronomers had already spent 
a number of fruitless years searching for 
planets around distant stars. Prospects for 
discovery looked grim. Planets are dim and 
stars are bright, so researchers had to find a 
way to use starlight to reveal a planet hidden 
nearby.

The method they settled on aimed to make 
use of the planet’s presumptive pull on the 
star itself. If a planet were to orbit a star, they 
would both spin around their common center 
of gravity. Since stars are so much more 
massive than planets, this center of gravity 
would be very close to the center of the star, 
and so the star should move only a little bit. 
But perhaps a little bit would be enough.

If observers were to peer at this star’s orbit 
edge on, they would see it move toward 
them and then away from them as the planet 
circled at a distance. Just as the pitch of an 
ambulance siren grows higher on approach 
and lower when it’s moving away, the light 
from the star should also shift to higher and 
lower frequencies as the star moves back 
and forth in space.

Yet no one knew if it would be possible to 
measure such a subtle shift. Consider that 
if a distant alien civilization wanted to detect 
the presence of Jupiter by looking at our own 
sun in this way, it would have to detect a tiny 
change in the sun’s motion — a variance in 
speed of just 13 meters per second stretched 
out over the course of 12 years, the amount 
of time it takes Jupiter to make one orbit.

One way to help speed up the search was to 
look closely at many stars at once.

With this in mind, Mayor and Queloz built a 
new type of spectrograph — a device used 
to precisely measure the frequencies of light 
coming from a star. This new spectrograph, 
called Elodie, allowed them to simultane-
ously measure the light coming from 142 
stars. Using it, they detected a periodic shift 
in the light coming from the star 51 Pegasi, 
a sunlike star in the constellation Pegasus. 
The length of the period, and thus the time it 
took for the presumed planet to circle around 
its host star, was just four days, far less than 
expected. But the short period allowed them 
to observe many cycles, and that allowed 
other astronomers to confirm the discovery 
in relatively short order.

That finding revealed a previously hidden 
dimension to the universe.

 Mayor and Queloz showed that our solar 
system was not unique, that other plane-
tary systems were out there waiting to be 
discovered. 

At first glance, today’s Nobel seems to honor 
two very different achievements. The award 
to Peebles is for work exploring the struc-
ture of the universe as a whole. Mayor and 
Queloz, by contrast, found a Jupiter-like 
planet around a nearby star. But these dis-
coveries mark two profound shifts that have 
taken place over the past 50 years. The first 
is the creation of the first truly scientific and 
quantitative story of how we got here. The 
second is the stunning recreation of where 
exactly we are.

The 2019 Nobel Prize in Chemistry has been 
awarded to John B. Goodenough, M. Stanley 
Whittingham and Akira Yoshino “for the devel-
opment of lithium-ion batteries”, the Royal 
Swedish Academy of Sciences announced 
on Wednesday, the ninth of October, 2019. 
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Lithium-ion batteries have revolutionised the 
world of technology. The batteries power 
everyday products such as smartphones, 
laptops and even electric vehicles.

Through their work, this year’s Chemistry 
Laureates have laid the foundation of a wire-
less, fossil fuel-free society- something we 
have needed now more than ever if we would 
like to have our existence continued down 
more than a few centuries only.

Middle-aged Indian uncles often seem to 
be the only type of homo sapiens who can 
produce the loudest noise possible in humans 
when they sneeze and/or laugh.

If there is something that John B. Goodenough 
can beat them at other than chemistry, it is at 
producing very loud noises.

Mr. Goodenough is known also to have a 
very loud infectious laugh, which resonates 
across almost all the rooms around the area 
he is seated in.

The work of this year’s Chemistry Nobel laure-
ates led to the development of “a lightweight, 
hardwearing battery that could be charged 
hundreds of times before its performance 

deteriorated.”

“The advantage of lithium-ion batteries is 
that they are not based upon chemical reac-
tions that break down the electrodes, but 
upon lithium ions flowing back and forth 
between the anode and cathode,” the Nobel 
Foundation said.

“Lithium-ion batteries have revolutionised 
our lives since they first entered the market 
in 1991. They have laid the foundation of a 
wireless, fossil fuel-free society, and are of 
the greatest benefit to humankind.”

The 2019 Nobel Prize in Medicine has been 
jointly awarded to William Kaelin Jr., Sir 
Peter Ratcliffe and Gregg Semenza for their 
pioneering research into how human cells 
respond to changing oxygen levels.

Announcing the prize at the Karolinska 
Institute in Stockholm on Monday, the Nobel 
committee said that the trio’s discoveries 
have paved the way for “promising new strat-
egies to fight anaemia, cancer and many 
other diseases.”

James Peebles, along with Michel Mayor and Didier Queloz
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The importance of oxygen has long been established, the committee explained, but how 
cells adapt to changes in its levels remained unknown.

‘A complete and clear story’

All three scientists worked independently over a period of more than two decades to estab-
lish how cells can sense and adapt to changing oxygen availability. The 2019 prize laure-
ates, the committee said, identified molecular machinery that regulates the activity of genes 
in response to varying oxygen levels.

Johnson added that the laureates had “greatly expanded our knowledge of how physio-
logical response makes life possible” and were “necessary actors in figuring out how this   
whole thing works.”

The winners

New York-born Kaelin began his own research laboratory at the Dana-Farber Cancer 
Institute in Boston and became a full professor at Harvard Medical School in 2002.

Kaelin was asleep when he received a call on Monday from Thomas Perlman, Secretary 
of the Nobel Committee.

It took two calls from the committee, Semenza admitted, before he picked up the phone.

Semenza, who discovered a protein complex he called hypoxia-inducible factor, or HIF, 
said the impact on people’s health was “the most important part of the process.”

Ratcliffe discovered a universal mechanism for detecting and responding to low oxygen 
levels, known as hypoxia, that has since been found in all cells.

John B. Goodenough, M. Stanley Whittingham and Akira Yoshino

S c i e n c e  M u s i n g s  |  I s s u e  7  |  2 0 1 9



30 C R E D I T S

An illustration produced by a student of our school
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MEDIA:
Artwork by the students of The Indian School.

Photo by Andy Kelly on Unsplash

Photo by Sharon Pittaway on Unsplash 

Photo by Nathan Dumlao on Unsplash 

Photo by Maria Molinero on Unsplash 

Photo by Koushik Chowdavarapu on Unsplash 

Photo by Johannes Plenio on Unsplash 

Photo by Jeremy Thomas on Unsplash 

Photo by Hitesh Choudhary on Unsplash 

Photo by Hal Gatewood on Unsplash 

Photo by Franki Chamaki on Unsplash 

Photo by Diana Măceşanu on Unsplash
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