
SEPTEMBER 2022 VOL 3 NO 7 5VIPNET NEWS—VIGYAN PRASAR NETWORK OF SCIENCE CLUBS

HOW COMMUNICATION 
HAS EVOLVED,  

IS EVOLVING AND 
WILL EVOLVE WITH 

TECHNOLOGIES



EDITOR IN CHIEF  
Nakul Parashar

EDITOR 
K. B. Bhushan 

DESIGN &  
ILLUSTRATIONS

Pradeep Kumar

EDITORIAL &
PRODUCTION TEAM

Sumita Mukherjee 
Sonu Bhatia 

Mansee Upadhyay

TECHNICAL TEAM
Gaurav Jain 

Punit Chaudhary 
Kritika Kapoor 

 
ADDRESS FOR  

CORRESPONDENCE  
Vigyan Prasar, A-50,  

Institutional Area, Sector-62,  
Noida-201 309, U.P, India

Tel: +91-0120 2404430

Fax No: +91-0120-2404437

E-MAIL
curiosity@vigyanprasar.gov.in

WEBSITE 
http://www.vigyanprasar.gov.in

Vigyan Prasar is not  
responsible for the  

statements/opinions expressed 
and photographs used by  

the authors in their  
articles/write-ups  

published in “Curiosity”

Articles, excerpts from articles 
published in “Curiosity” may 

be freely reproduced with 
due acknowledgement/

credit, provided periodicals 
in which they are reproduced  

are distributed free.

Published and Printed by   
Dr Nakul Parashar on behalf  

of Vigyan Prasar,  
A-50, Institutional Area,

Sector-62,  
Noida-201 309, U.P, India

Dr. K.B. Bhushan is Scientist E and a national 
co-ordinator of Vigyan Prasar Network of 

Science Clubs.  
Email: bhushan@vigyanprasar.gov.in

ear VIPNETians, the advent 
of September marks the end 
of the monsoon season and 
the beginning of the autumn 

season. The beautiful sight of the shed-
ding of red and yellow maple leaves is 
something one can never forget. Also, 
the month started with the festival of 
Vighnaharta Shri Ganesh, the sym-
bol of auspiciousness. My best wishes 
to you all for the Ganpati festival. 

I would also like to draw your atten-
tion to an ongoing nationwide mega 
sea cleanliness drive, “Swachh Sagar, 
Surakshit Sagar/Clean Coast Safe Sea”. I 
feel immensely proud to announce that 
Vigyan Prasar is also continuously giving 
its best contributions towards this noble 
initiative. It is the “first-of-its-kind”, the 
longest-running coastal clean-up drive 
in the world, led by the Ministry of Earth 
Sciences (MoES), with the highest number 
of people participating in the 75-day long 
event. It started on 5th July 2022 and will 
culminate on the “International Coastal 
Clean-Up Day” on 17th September 2022. 

This citizen-led campaign aims to 
transform and conserve our seas lying 
along the 7500+ kilometres long Indi-
an coastline through mass behaviour 
change. It is set to cover 75 beaches with 
75 volunteers for every kilometre of the 
coastline throughout the country. For this, 
various activities can be seen happening 
on the site, near sea shores and offsite, 
on social media delivering key messages. 
Several beach cleaning activities are also 

Swachh Sagar Surakshit Sagar: 
The “first-of-its-kind” longest-

running coastal clean-up 
campaign in the World

K.B. Bhushan 

EDITORIAL

taking place in full swing. The campaign 
focuses on raising awareness of how 
plastic usage is destroying our marine life. 

The campaign includes the Ministry of 
Environment, Forest and Climate Change 
(MoEFCC), National Service Scheme 
(NSS), Indian Coast Guard, National 
Disaster Management Authority (NDMA), 
Seema Jagran Manch, SFD, Akhil Bharati-
ya Vidyarthi Parishad (ABVP), Paryavaran 
Sanrakshan Gatividhi (PSG), as its major 
participating partners along with other 
social and educational organisations.

As a science communicator, I urge all 
the club members to kindly join in putting 
their best efforts in this direction. The 
campaign demands public engagement, 
especially the nation's youth, to innovate 
to solve the problem of plastic waste. 
This can also serve as an opportunity 
for all the school students to show their 
best talents to protect our seas and ocean 
from the ecological imbalance caused by 
human interventions. I hope that with 
full-fledged participation from all over 
the nation, leaving no stones unturned, 
the mega sea clean-up campaign will 
be a big hit. This will further leave a 
strong positive impact on our current 
generation and future generations.
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umans are naturally social 
beings, and how they com-
municate is a vital aspect of 
their lives. Communicating 

and sharing knowledge has made them 
more dominant than other species. 
Initially, communication was limit-
ed to the short distance a person (or 
carrier pigeon) could travel. In addi-
tion to length, communication was 
time-dependent; getting a message 
from one place to another took time. 
Imagine, through a sailboat, how long 
it took to send letters across the ocean. 
Advancements in communication at 
first progressed relatively slowly. In the 
1800s, there was a rush among engi-
neers and inventors to develop newer 
and better ways to allow long-distance 
and mass communication. Telegraphs, 
telephones and radio made a dramatic 
difference in conveying information. It 
is much easier today to communicate 
over long distances, which humans 
once struggled, due to technological 
advances. With new technologies, it 
is possible to communicate almost 
instantaneously across the globe (and 
even into space). Let’s see how com-
munication has evolved through some 

How Communication Has Evolved, Is Evolving 
and Will Evolve with Technologies

Gautam Tiwari

of the great inventions and how it is 
evolving and will evolve in future.

Humans have been using different 
ways to communicate from the be-
ginning. Let’s start with the history of 
human communication briefly. Cave 
Paintings are the oldest methods of 
communication. These methods were 
used to mark territories, record signif-
icant events, and show Symbolic and 
religious functions. In 10,000 B.C, Rock 
Carvings (Petroglyphs) were introduced. 
The rock carvings on the surface were 
also known as Rock Art. Later, graphic 
symbols and signs were used to present 
ideas or concepts. Smoke signals were 
also used to send messages. Smoke is 
depicted as a message, and a famous 
Greek Historian Polybius used smoke 
signals to represent the alphabet. Alpha-
bets were created at last. The evolution 
of communication was more manage-
able after the alphabet. Letter writing 
took form of communication that has 
persisted despite all available high-
speed technologies, today. However, 
the way it is delivered has significantly 
changed over the years. As far back as 
ancient times, Pigeons carriers were 
used to send letters as they are known 

well for remembering directions and 
finding their home, even after travel-
ling long distances. In the early 1800s, 
letters were also delivered by messen-
gers. Longer distances were conquered 
later by sending a messenger on the 
horse. By 1837, Rowland Hill, a British 
schoolteacher, came up with the idea of 
postage stamps, which gave birth to the 
postal system. But despite the organ-
ised postal system, these messages or 
letters could be delivered no faster than 
the fastest means of communication.

One man, Samuel Morse, who 
was working as a painter at the time, 
received a letter that his wife was fatally 
ill. She had already passed away in 
the time it took for him to receive the 
letter and then return home from her. 
Driven by the time delay of hand-de-
livered letters, Morse worked hard on 
developing an electromagnetic-based 
telegraph system. More importantly, 
he also developed a method of com-
munication through this system. After 
patenting his invention, telegrams soon 
became immensely popular for quickly 
delivering short amounts of information 
across long distances. The telegraph 
became even more critical when it was 
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massively used during the Second 
World War. These encoded 
messages will be transmitted via 
a wired medium and interpret-
ed by listening to the sequence 
received. Later, the limitations of 
wired channels for long-distance 
communication led others to 
continue experiments with elec-
tromagnets on wireless mediums 
for information interchange. 

With so many active engineers 
and inventors sharing ideas and 
developing telecommunication 
devices with overlapping con-
cepts, a breakthrough occurred 
in 1876, when Alexander Graham 
Bell did succeed with his ver-
sion of the telephone. After the 
invention of the phone and the 
telegraph, some inventors started 
attempting to create wireless 
versions of the same machines. In 
doing so, they learned how to use 
and generate radio waves. Italian 
engineer Guglielmo Marconi in-
vented the first wireless telegraph 
system in 1896 and demonstrated 
this newly developed device by 
sending radio signals across the 
Atlantic Ocean and receiving it 
successfully. Another famous 
engineer from Serbian-American 
named Nikola Tesla, first started 
publicly experimenting with 
radio frequencies and transmis-
sion in 1897. Many radio enthu-
siasts accepted Marconi’s and 
Tesla’s, and many people started 
developing different variants 
of radio transmission devices 
across Europe and the USA 
during the early 20th century. 

In Asia, the first radio broad-
cast started from Ceylon (pres-
ently known as Srilanka). It then 
started operations across other 
Asian countries like India and Ja-
pan in June 1923 and the Soviet 
Union in November 1924.  Many 

radio stations cropped up world-
wide, and regulatory organisations 
were set up to help regulate the 
broadcast content. Today, the radio 
is used for delivering news and 
entertaining the masses and as a 
communication device in many in-
dustries. Simultaneously, scientists 
in several countries started Radar 
development work in the 1930s. In 
1935, the first experiment on radar 
systems was done in England. i. 
German scientists also used this 
radar system during World War II, 
and all sides used the technology 
extensively during the conflict. Af-
ter the war, radar continued to be 
designed for military and civilian 
applications. Till today, radar is 
used in various applications, in-
cluding aircraft navigation, missile 
guidance, and law enforcement.

Before television, people relied 
on the radio and live performances 
to entertain themselves. From the 
late 1800s, many inventors and 
scientists had been experiment-
ing with displaying images on a 
screen. It was John Logie Baird 
who was successful in showing 
moving images on a screen in 
1925. Several others continued to 
improve the original design, and 
a cathode ray tube was created 
as a better screen output alterna-
tive. The first T.V. images were 
halftones, black and white before 
colour was finally introduced in 
1953. Television continues to rule 
many living rooms worldwide, and 
we have far more to choose from in 
sizes, models and even channels. 
The first commercial television 
broadcasting started in the U.S. 
in 1928. They initially used 1605 
kHz and 6420 kHz frequencies and 
later in the 2.0 to 2.1 MHz range.

Next, the first-ever artificial 
satellite Sputnik 1, was launched 
by the Soviet nation in 1957. This 
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historic event started the “Space Race” 
between the United States and the 
Soviet Union. Since then, satellites have 
become an essential part of communi-
cations. They are used for various other 
purposes, including navigation and 
weather forecasting. The first generation 
of satellites was large and bulky and 
could only stay in orbit for a limited 
time. BBC was the first organisation 
to begin broadcasting signals using 
satellite on June 25 1967, three decades 
after the first on-air program.  While 
the roots of digital communication grow 
deep, most contemporary accounts of 
the modern origins of today’s Internet 
emerged in 1969 -- the ARPANET. 
United States Department of Defense 
created this early digital network that 
allowed scientists at many interconnect-
ed universities to share hardware and 
software. In 1987, the direct match to 
today’s Internet came into being when 
the National Science Foundation (NSF) 
launched a more robust, nationwide 
digital network known as the NSFNET.

Another most significant revolu-
tion in communication happened in 
the 1970s when Dr Martin Cooper of 
Motorola launched the first cellular 
phone. He made the first call from 
this prototype Motorola handset on 
April 3, 1973. Earlier handsets were 
large, clunky prototypes, now collo-
quially referred to as “the brick” for its 
awkward size and shape. In the next 
few decades, many cell phone manu-
facturers will come up with smaller, 
sleeker phones. Advanced cell phones 
added new options, such as storing 
phone numbers, changing ring tones 
and even playing games. Recent years 
have given way to smartphones. These 
devices combine computing power into 
a cell phone, giving the user Internet 
access and basic computer function-
ality, all in a pocket-sized cell phone.

Cell phones needed carrier services 
to connect; the first cellular network 
setup was started in Tokyo in 1979 with 

has also evolved from direct electron-
ic information exchange to a virtual 
gathering place, retail platform, and 
vital marketing tool. Internet’s growth 
between the 1980s and ‘90s enabled the 
introduction of online communication 
services such as CompuServe, America 
Online, and Prodigy. They introduced 
users to digital communication through 
e-mail, bulletin board messaging, and 
real-time online chatting. A decade 
later, Weblogs, or blogs, began to gain 
popularity. LinkedIn was founded in 
December 2002 by Reid Hoffman as 
a networking site for career-focused 
professionals. Since then, its popularity 
has grown manifold; presently, it has 
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the launch of 1G. After that, in 1983, the 
U.S. built the first commercial cellular 
network. The popularity of cellular 
networks exploded worldwide with the 
launch of 2G GSM in Finland. Next, 
Qualcomm launched Code-Division 
Multiple Access (CDMA) techniques. 
In 2001, NTT Docomo commercial-
ised 3G. There were two types of 3G: 
CDMA2000 and UMTS, which made 
mobile internet access possible. Howev-
er, 4G-LTE is the first cellular tech-
nology to use I.P. for all data packets, 
including voice. It was launched in 
2009 in Oslo, Norway, and Stockholm.

In these generations of telecommu-
nication advancement, social media 

Generation Speed Technology Key Features 
1 G (1970-1980s) 14.4 Kbps AMPS,NMT, TACS Voice only services 

2G (1990 to 2000) 9.6/14.4 Kbps TDMA,CDMA Voice and Data services 
2.5G to 2.75G (2001-2004) 171.2 Kbps 20-40 

Kbps 
GPRS Voice, Data and web mobile internet, low speed 

streaming services and email services 
3G (2004-2005) 3.1 Mbps 500 

700 Kbps 
CDMA2000 (1xRTT, 
EVDO) UMTS and 
EDGE 

Voice, Data, Multimedia, support for smart phone 
applications, faster web browsing, video calling and TV 
streaming. 

3.5G (2006-2010) 14.4 Mbps 1 3 
Mbps 

HSPA All the services from 3G network with enhanced speed 
and more mobility 

4G (2010 onwards) 100-300 Mbps. 3-
5 Mbps 100 
Mbps (Wi-Fi) 

WIMax, LTE and 
Wi-Fi 

High speed, high quality voice over IP, HD multimedia 
streaming, 3D gamming, HD video conferencing and 
worldwide roaming. 

5G (Expecting Soon) 1 to 10 Gbps 
 

LTE advanced 
schemes, OMA and 
NOMA 

Super-fast mobile internet, low latency network for 
mission critical applications, Internet of Things, security 
and surveillance, HD multimedia streaming, 
autonomous driving smart healthcare applications. 

Source: www.rfpage.com 



more than 675 million users worldwide. 
It remains the social media site for job 
seekers and human resources managers 
searching for qualified candidates. By 
2008, it was eclipsed by Facebook, and 
in 2012 Google attempted to elbow its 
way into the social media landscape 
with Google plus. After social media 
was born, marketers and industry were 
no longer limited to traditional forms 
of media such as television, radio, 
print, mail, billboards, magazines, 
etc., for marketing their products.  

So far, we have seen how the evo-
lution of commu-
nication from cave 
paintings, smoke 
signals, symbols, 
carrier pigeons, and 
the telegraph to the 
latest and modern 
ways that are more 
convenient and effi-
cient. Examples, Tel-
evision, Cell Phones, Internet, E-mails, 
Social media, and Text messaging.

The evolution of communication 
technology has made progress over 
thousands of years. Recently, it has 
been evolving further with the advent of 
advanced satellites and the 5th gener-
ation of wireless communication. New 
generation satellites are smaller, some 
being the size of a shoebox and more 
advanced, as they are equipped with 
robust sensors and cameras and can 
stay in orbit for years. These satellites 
are used for various tasks, including 
communications, navigation, and 
Earth observation. Satellite develop-
ment has come a long way since the 
first generation, and there is no doubt 
that future generations of satellites, 
which are currently in the develop-
ment stage, will be smaller and more 
advanced with artificial intelligence 
and other cutting-edge technology. 

5G – the fifth-generation cellular 
networks are the newest generation of 
wireless technology that revolutionised 

the use of our mobile devices. The first 
5G networks were tested and deployed 
in 2019, and further development 
is still in progress across the globe. 
These networks will open up a new 
world of possibilities for mobile users 
by offering more efficient, faster and 
more secure communication than their 
earlier generations. These networks 
combine technologies, massive MIMO, 
and beamforming, including small 
cell towers, to create a robust, ultra-
low latency, ubiquitous connectivity, 
and reliable network with a colossal 

data capacity. Recently, Prime 
Minister Narendra Modi, on May 
17, 2022, inaugurated the country’s 
first indigenous 5G testbed to enable 
startups and industry players to test 
and validate their products locally and 
reduce dependence on foreign facilities. 
India is now targeting the rollout of a 
6G telecom network, which will provide 
ultra-high-speed internet connectivity, 
by the end of the decade. Researchers 
are currently finding the possibilities 
of 6G technology for future wireless 
networks that can provide data rates up 
to 10 Gigabits per second (or higher) 
with ultra-low latency of milliseconds. 
Complex modulation schemes and 
MIMO technology will further enhance 
our existing networks to support the 
ever-increasing demand for an efficient 
network. Recently, Metaverse is 
another digital reality or shared virtual 
environment that one can access via 
the Internet. Virtual Reality (V.R.), 
Augmented Reality (A.R.), Extended 
Reality(X.R.), social media, and online 

gaming technologies are merged in 
the Metaverse to enjoy a sense of 
“virtual presence”—in other words, 
interacting virtually. The majority 
of V.R. and Augmented Reality AR 
devices are head-mounted displays.

So, every communication medium 
or technique discussed in this article to 
send information carries the hope that 
the receiver will understand it properly 
and clearly. Today within a second, 
messages are sent to different countries. 
Although some people like this, some 
may feel the lack of the personal 

touch one gets 
while having 
face-to-face 
communication. 
Either way, 
it bridges the 
purpose of 
interacting with 
people easily. 

communication 
has evolved its forms in the past and 
present and will continue to change 
in the future. Still, as we said, the 
ultimate essence of communication 
is to interact with each other, to 
make the information easier and 
understandable, and to express one’s 
feelings, which will forever remain 
the same. It would go on to add value 
by teaching to IMAGINE, INFORM 
and INFLUENCE people worldwide.

Activity:
1) List out five different ways by 

which your Grand Parents, 
Parents, and You communicate

2) Identify and Map the technologies 
discuss in this article in your ways

3) Give ideas and Imagine 
Future Communication 
will be (in 100 words)

The author is an active science 
communicator and a project scientist & 5G 

Testbed manager at IIT Delhi
Email: gautamkumar910@gmail.com
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Abhay Malviya

Music: Science and Culture

usic is not science! But there 
is a lot of science in making 
Music. From the old in-
strument like Lute; which 
resembles a modern guitar, 

or Flute: the ancient instrument used 
to play melodies: to the modern MIDI 
(Musical Instrument Digital Interface) 
device for making synthesized sound 
in modern Music are all built using the 
same principles of sound to make Mu-
sic. In layman's terms, a piece is Music 
if in it the sound of different pitches 
and timbre are played in some rhythmic 
intervals. So, to understand Music, one 
must first understand what sound is. 

Sound is a longitudinal wave or a 
vibration that moves in a transmission 
medium such as solid, gas, or liquid. 
It could be defined by the terms like 
pitch, duration, loudness, and in-
tensity. Just like the visible band of 
light waves, sound too has a narrow 
band of frequency audible to human 
beings. And to know about the world 
other than what we perceive gives 
us a significant advantage in under-
standing the world of biology, geolo-
gy, and metallurgy, to name a few.

Humanity is reaping many fruits 
from innovations in the field of sound. 
A specialized department of research 
dedicated to the study of sound is called 
Acoustics. We owe a lot to the years of 
research in this field; today, we have 
many acoustic technologies such as 
l Speech-recognition- these are 

used for various purposes like narrating 
text, converting human narration to 
text, using voice commands for com-
putation, and changing the world for 

good for a person of special abilities 
l Ultrasonic range finding- Ge-

ological study of deep waters and use of 
ultrasound in ancient buried structures
l Ultrasound in 

medical purposes- 
The use of sonogra-
phy which is an ultra-
sonic technology, has 
revolutionized the 
diagnostic procedure 
in medical practice.
l Sensors- 

there are many kinds 
of ultrasound sensors 
used for security 
purposes, measuring 
the flow and level of 
water in canals and 

dams. Even some of our cameras use 
the same technology to detect the focus.
l Testing – in the maintenance 

of heavy steel, concrete, or 
cement structures, different 
frequencies of sounds are used 
to detect cracks and faults.

To sum it up, we are lucky to be 
born in this era filled with these 
grand innovations in Acoustics. But 
the beginning of the whole story of 
the human's fascination with sound 
is much earlier than we imagine.

We often see the discovery of fire 
as one of the major milestones in the 
journey of humans to the technological 
advancement we see today. Fire made 
us see things in the dark, kept us safe 
and warm, made cooking food possible, 
and even the primary energy source 
today in India is coal. The journey 
of sound also involves some major 
milestones buried in the deep past. 
To see the roots of Acoustics, we must 
imagine the past when humans were 
hunter-gatherers. Early humans began 
using sound for basic speech. With 
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''I would teach 
children music, 

physics, and 
philosophy; but 

most importantly, 
music, for the 

patterns in music 
and all the arts 

are the keys 
to learning."

               ― Plato



time, they began to understand the 
power of amplification and resonance; 
it provided them with better commu-
nication with neighbouring tribes and 
kept them safe from predators. Many 
tribes unaffected by modern civiliza-
tions still have a few long pipe-like 
instruments that they used to amplify 
the human voice. That might be the first 
musical instrument Human has made. 

The second milestone can be 
inferred when humans begin using 
some phrases in a rhythmic interval to 
synchronize their activities. With the 
understanding of a sense of rhythm, hu-
mans could coordinate with each other 
by synchronizing physical movements 
in groups with various rhythmic acap-
pela phrases. It made them work collec-
tively with heavy objects to build homes 
efficiently. It also made it easier to be 
involved in the repetitive tasks of sow-
ing crops and vegetables, digging holes 
in the ground, and harvesting crops.    

Due to better collaboration and 
increased productivity, the size of tribes 
increased and naturally led to disputes 
over resources. Managing wars was a 
complex affair if the connectivity be-
tween warriors was not quick enough. It 
was utterly essential for troops to move 
in a formation. Commanders started in-
novating ways to transmit commands to 
more enormous armies. It led to the in-
novation of drums made 
up of animal leather. We 
can see how humans used 
the sounds with rhythm 
to create a rudimen-
tary form of Music.

But for us, Music is a 
form of entertainment, 
much more than work 
songs or military cadenc-
es. And roots of Music as 
a form of entertainment 
also can be found in the 
deep past though not 
the way we see Music 
as entertainment. 

Try to imagine that we are in a 
pre-historic time commonly called the 
stone age. A few families of humans are 
inside one of the natural caves situ-
ated somewhere in the subcontinent 
of Eurasia. It is a dark and long cold 
winter, and caves are the only way to 
save themselves from the predators 
lurking in the dark. The parent must 
have drawn maps and paintings to 
explain to the children about the world 
outside and taught them about the 
dangers outside the cave. That must 
be the first way humans could com-
municate about the world. But with 
the formation of a rudimentary form 

of language, humans started learning 
a few words or sounds they made with 
their mouths to describe the world 
around them. It was much easier to 
remember and pass on the language 
if it was rhythmic. Rhythmic speaking 
became a way to pass on important 
information from one generation to 
another. Even today, we start kinder-
garten education with a form of musical 
approach using poems and rhymes. 

Isn't it a fascinating journey human 
have been on to understand the laws of 
sound and use them for our survival? 
Humans used different kinds of sound 
to create rudimentary forms of Music.

With the advent of agriculture, hu-
mans could build bigger cities, and they 
refined their languages too. And the use 
of stone or clay tablets made it easier 
for the writing system to improve. Hu-
mans could manage cities with a larger 
population. Ancient Mesopotamian civi-
lization inhabited 50000 people at its 
peak. They understood that Music was 
no longer needed in the advancement 
of Science, Economics, or Language. 
Though Music now stood apart from 
mainstream developments, it found 
its place with art much earlier from 
the neolithic ages. The oldest flute-like 
instrument made of animal bones dates 
to around 40000 BC. This advance-
ment in all the practical fields was the 

beginning of the sep-
aration of Music from 
language and science. 
The footprint of Music 
got smaller. It was now 
just used as a medium 
to tell stories or to keep 
the audience enter-
tained during a show. 

Music cannot be 
studied solely using 
science or, in better 
words, from Empirical 
findings. A significant 
reason behind it is that 
we cannot decide which 
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emotional dramas. It 
affects us more than we 
most often acknowledge.   

The study of sci-
ence, mathematics, and 
commerce is a sure way 
to the advancement of 
humanity. But the prac-
tice of Music, paintings, 
and literature brings us 
closer to our humanity 
and helps us discover our 
creative side. Humans are 
emotional beings as much 
as they are logical beings. 

We often hear that one should focus on 
studies to get ahead. In general, Music 
or art is seen as a medium of entertain-
ment. But we must understand that 
the intent makes a tool constructive or 
destructive. Similarly, art and Music 
should be practiced with the inten-
tion of cultivating our creative side. 

With time we are starting to rec-
ognize the vast potential 
Music brings for the holistic 
development of our brain and 
mind. From the brain scans of 
musicians, it was found that 
their brains became much 
more focused and balanced 
and even achieved more robust 
functional connectivity than 
non-musicians. The practice 
of it can improve our lives 

in many areas such as Mathematics, 
Language, Memory, Attention, Con-
centration, Discipline, better social 
life, and improved emotional health, 
to name a few. So, whenever you see 
any musical instrument next time, try 
to remember the great past it holds. 
And keep practicing because that's 
one of the best mode of expression 
humans have ever discovered. 

   The author is an active science & culture 
communicator and an alumnus of  

IIT- Kanpur
Email: abhay.mlv@gmail.com

musical piece is better than 
the other. Two musical 
compositions are not like 
two objects which can 
be compared empirically 
based on their physical 
characteristics. The role 
of Music is to trigger an 
emotional response in the 
listeners or audience.

Which Music would 
trigger emotional response 
is based on what culture 
the listener is born in and 
what kind of Music the 
listener has heard from early childhood. 
For example, your brain would have 
beautiful sensations by listening to 
Hindustani Classical Music but might 
not find the Music from the baroque 
period in Western Europe appealing or 
vice versa. One might like many musical 
styles but would feel deeper emotions 
associated with the Music they are 
grown with. A simple musi-
cal composition performed 
by a trained musician can re-
sult in an extreme emotional 
response from the audience. 
But the virtuoso's most me-
ticulous and mathematical 
pieces could sound emotion-
less. Music is subjective.

The making of Music 
requires a thorough under-
standing of the physical phenomenon of 
sound, but emotions are also necessary 
to make it work. Let's get back to the 
definition we discussed at the begin-
ning of the article; Music happens 
when the sound of different pitches and 
timbres are played in some rhythmic 
intervals. But not all sounds happen-
ing in the rhythmic interval are Music; 
for example, the sound of raindrops, 
a running fan, or a train when it runs 
over the tracks cannot categorize as 
Music. Without a change in pitch, any 
sound happening in rhythmic inter-
vals would bore us to sleep. Listening 

to the wall clock at night or traveling 
on a bus could result in a deep sleep. 

One of the reasons music works is 
because pitch changes happen through-
out the musical piece but on a rhythmic 
interval. To make an analogy, rhythm to 
Music is what string is to beads in a gar-
land. And we can expand this analogy 
and name different beads with melody, 

harmony, percussion, and arrange-
ment. Different cultures used various 
rules for laying out melodies, harmony, 
percussion, and arrangements in a 
musical piece. Due to this reason, many 
musicologists even believe that one 
cannot define what Music is because 
the rules differ a lot. Whether we can 
describe Music or not, we all realize its 
power. It transports us to emotional 
corners of minds we most often don't 
recognize we have. It can make us feel 
happy in low times, gives us bliss when 
life becomes boring, or even makes us 
cry with fellow humans when we see 



P. K. Mukherjee

Superconductors- The materials that conduct 
electricity without any loss of energy
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cientists have recently been 
able to discover a new materi-
al that exhibits supercon-
ducting properties at room 

temperature. Superconductors, which 
conduct electricity without any loss of 
energy, are at the heart of some of the 
today’s most cutting-edge technologies 
that could open up  a whole host of 
possibilities, including lossless power 
lines and electronic circuits, ultra-sensi-
tive sensors, quantum computers, MRI 
scanners used in hospitals and incred-
ible powerful magnets that could be 
used to levitate trains (maglevs), make 

super-efficient turbines and high energy 
accelerators  like Large-Hadron Collider 
(LHC) at Geneva, Switzerland.. The 
details of the research have been pub-
lished in the esteemed journal Nature. 

The phenomenon of superconductiv-
ity was discovered in 1911 by the Dutch 
physicist Heike Kemmerlingh Onnes. 
He found that mercury when cooled 

to a temperature close to absolute zero 
(273.15 C or 0.15 K) conducted electric 
current without any energy loss. Onnes 
afterwards observed the phenomenon in 
other metals like tin and lead. In 1993, 
physicist Walther Meissner discovered 
a strange property of superconductors. 
He found that a magnet placed near 
a superconducting material floats in 
air. Meissner explained the behaviour 
of the material by saying that it has 
the property of expelling the magnet-
ic lines of force. This phenomenon 
was dubbed as Meissner effect.

However, for quite some time 
extending few decades no significant 
work was done in the field of supercon-
ductivity. But, in the 1980s, there was 
a resurgence of interest in this field. In 
early 1987, a group of researchers at 
the IBM’s Zurich Laboratory found that 
certain ceramic oxides can be supercon-
ducting at 92 K – above the boiling tem-
perature of liquid nitrogen, which is 77 
K. This discovery opened up an entirely 

new possibility with regard to the use 
of MRI (Magnetic resonance Imaging) 
machines in hospitals, which previously 
used liquid helium which is not only 
expensive but also difficult to handle.

Again, for more than two decades, 

H. K. Onnes who discovered superconductivity in 1911

A magnet placed in the vicinity of a superconductor floats in air due to Meissner effect

Walther Meissner who discovered Meissner effect in 1933
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no significant work was reported in the 
field of superconductivity. Suddenly, 
from 2015 onwards physicists again 
became active in this field and they dis-
covered superconductivity in metallic 
hydrogen. Hydrogen as a gas is known 
to be an insulator. How-
ever, scientists found that 
under extreme pressure, 
hydrogen could be converted 
into metallic hydrogen. In 
2017, physicists succeeded 
in converting hydrogen 
from its gaseous to metallic 
form at temperature of 5.5 
K (-267.5°C) and pressure 
between 465 and 495 gi-
gapascals. In 2019, phys-
icists could obtain metallic 
hydrogen at temperature of 
80 K (-193°C) and pressure 
of 425 gigapascals. However, super-
conductivity discovered at such high 
pressures (for comparison, pressure at 
Earth’s core is between 380 and 360 
gigapascals) limits the potential appli-
cations of superconducting materials.

Earlier, in 2015, physicist Mikhail 
Eremets of the Max Planck Institute 
for Chemistry in Mainz, Germany and 

colleagues applied high pressure on the 
compound formed by the combination 
of hydrogen and sulphur. By squeez-
ing the resulting hydrogen sulphide 
compound so formed they succeeded in 
creating a superconductor at tempera-

tures up to -70°C. A few years later, two 
groups, one lead by Eremets, could cre-
ate superconductivity in a high-pressure 
compound of lanthanum and hydrogen 
at temperature of -23 °C to -13 °C. 

The new superconducting mate-
rial discovered by the scientists was 
obtained by combining the mixture 
of hydrogen, carbon and sulphur. 

The resulting carbonaceous sulphur 
hydride compound was found to exhibit 
superconductivity at temperature of 
15°C (59° F). The work was conducted 
by a team of physicists led by Elliot 
Snider of the University of Rochester 
in New York. The team squeezed the 
compound between two diamond tips 
and then kept on increasing the pres-
sure. The team afterwards fired a laser 
beam at the compound. This triggered 
a chemical reaction that created a 
crystalline material. The team found 
that at a pressure of 170 gigapascals and 
temperature of 15°C, the material con-
ducted electric current without offering 
any resistance to it. The material thus 
became superconducting, which also 
exhibited the property of expelling the 
magnetic field. The pressure of 270 gi-
gapascals is about 2.6 million times the 
atmospheric pressure. At such a high 
pressure, the material does not seem to 
have any meaningful practical appli-
cations. However, Ranga Dias, who is 
a member of the research team, said 

that the sample sizes created 
by them were microscopic, 
between 25 and 35 microns 
(one micron is one millionth 
of a metre). With such tiny 
specks of the material  at high 
pressures, the potential appli-
cation are still a long way off, 
echoed Dias who added that 
further investigation would 
be carried out  on the materi-
al  to find out how it exhibits 
superconductivity at such 
relatively high temperatures. 
Also, work will be focused 

on determining how the atoms of the 
material are arranged or what the 
material’s chemical formula might be.

Dr P.K. Mukherjee is former Associate 
Professor of Physics, Deshbandhu College, 

University of Delhi. He is also a popular 
science writer.  

 Email: mukherjeepradeep21@gmail.com

The superconductivity laboratory at the University of Rochester (Credit: University of Rochester)

A compound of hydrogen, carbon and sulphur exhibited superconductivity at  
15 degrees Celsius when squeezed between a pair of diamond tips  

(Credit: University of Rochester)
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INTRODUCTION 
Different types of living things in a given 
area at a given time are called biodi-
versity. Like if a grassland has 100 deer 
and 3 lions and another grassland have 
20 deer, three foxes, twelve antelopes, 
and 2 lions, then, the diversity of later 
grassland is called biodiversity rich. 
Diversity is studied at the gene level, 
species level, organism level to ecosys-
tem level. It is divided into three levels-

Genetic level of biodiversity: - Gene 
is a unit of character. It is encoded in 
the DNA. The diversity of genes reflects 
in different types of phenotypes (exter-
nal features). Like, if consider eye colour 
for example – colour of the eye depends 
on the climatic zones on the earth. For 
example, in a hot & humid area (near 
the arctic zone) the colour of the eye is 
usually black but in the dry & cold area 
(near temperate or arctic zones), the 
colour of the eye is found blue or green. 
The genes of the pigmentation of iris 
colour in the eye show genetic diversity. 

Species-level of biodiversity: - 
Species are units of taxonomy. John 
Mayer defined it as - “Species are groups 
of actually or potentially interbreeding 
natural populations, which are reproduc-
tively isolated from other such groups.” 
Diversity of species of the same genera 
can be observed in all forms of life 
i e., Microbes, Plants, and Animals. 
For the example – Honey bee (Apis 
dorsata, A. indica, A. florea etc), Mus-
tard (Brassica nigra, B. alba, B. 

Ecosystem level of biodiversity: - A 
geographic area where plants, animals, 
and other organisms, as well as weather 
and landscape, work together to form a 
bubble of life. There are different types 
of ecosystems – Forest, Marine, Pond, 
Desert, Grassland ecosystems etc. 

Species diversity is categorized 

into – alpha, beta, and gamma levels. 
It was termed by R. H. Whittaker. 

Alpha diversity:- The 
mean diversity of species in different 
sites or habitats within a local scale 

Beta diversity: - The ratio between 
regional and local species diversity. 

Gamma diversity: - The total 
species diversity in a landscape.

Alpha Biodiversity of Animals

Science Activity: Arrange them in the blocks of a GRASSLAND ECOSYSTEM.

 a)LION (b) MANGO TREE (c) ANTELOPE (d WHALE

 (e) FROG (f) PINE TREE (g) GRASS (h) DEAR

 
 (i) SNAKE (j) CAMEL (k) PRAWN (l) STAR FISH

 
 (m) ROHU FISH (n) DOG (o) ZEBRA (p) SNAIL 

Dr Anand Kumar Thakur is assistant professor department of zoology, Ranchi University, 
Ranchi and also Founder Director, Radio Kanchi 90.4 FM, Ranchi University

(Source: https://eco-intelligent.com/) 

A list of animal and plants are given below:
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Who were the three astronauts to 
go to Moon on Apollo 11 mission?
a) Neil Armstrong, Benz 

Aldrin and Mile Collins
b) Neil Armstrong, Rakesh 

Sharma and Mile Collins
c) Neil Armstrong, Edwin Aldrin 

and Michael Collins
d) Neil Armstrong, Buzz 

Aldrin and Raja Chari

How many kilograms of lunar 
rocks and soil were brought to 
Earth by Apollo program?
a) 12 kilograms
b) 100 kilograms
c) 382 kilograms
d) 112 kilograms

Who amongst the following astronauts 
has not walked on the surface of Moon?
a) Buzz Aldrin
b) Eugene Cernan
c) Michael Collins
d) Harrison Schmitt

If a person weighs 120 kgs on Earth, 
how much he will weigh on Moon?
a) 12 kgs
b) 30 kgs
c) 60 kgs
d) 20 kgs

‘Supermoons’ occur when. 
a) Every month in summers
b) When Full Moon is at Apogee
c) When Full Moon is at Perigee
d) When solar flares reach Earth

When does a Lunar Eclipse occur 
a) When Earth comes in 

between Moon and Mars

b) When Sun comes in between 
Moon and Earth

c) When Moon comes in 
between Sun and Earth

d) When Earth comes in 
between Sun and Moon

Where did Apollo 11 astronauts 
land on Moon?
a) Ocean of Paradise
b) Crater of Humanity
c) Land of Peace
d) Sea of Tranquillity

Which one is not a phase of Moon?
a) Waning
b) New
c) Waxing
d) Overlapped

Which one is not a place on Moon?
a) Ocean of Storms
b) Copernicus Crater
c) Pavlov Crater
d) Aristarchus Crater

How old is the Moon?
a) 10 billion years
b) 4.5 billion years
c) 5.4 billion years
d) 4.5 million years

How does soil erosion occurs on Moon?
a) Due to heavy winds and storms
b) Ammonia and Nitrogen rains
c) Erosion doesn’t occur 

on moon’s surface
d) Moonquakes cause erosion

Who coined the term ‘Supermoon’?
a) Richard Nolle in 1979
b) Michel Gauquelin in 1879

c) Shawn Carlson in 2009
d) None of the above

The well-know cycle of the Moon’s 
phases is governed by which month?
a) Synodic Month
b) Sidereal Month
c) Both A & B
d) Neither A nor B

Which of the following statements 
is not correct about Full Moon?
a) All Full Moons do not look 

same and they occur when 
the moon side facing Earth 
is fully lit up by the Sun.

b) All Full Moons are Supermoons 
which cause unnoticed 
partial lunar eclipse.

c) Both A & B are incorrect
d) Both A & B are correct.

‘Columbia’ and ‘Eagle’ were 
a) Command Module and 

Lunar Module
b) Spaceship and Rocket Launchers
c) PSLV and GSLV in 

Apollo 13 Mission
d) Lunar Rovers

What does ‘K’ stands for in KREEP?
a) Kohl
b) Karbonn
c) Potassium
d) Phosphorus

Which is the highest 
mountain on the Moon?
a) Mons Bradley
b) Mons Wolff
c) Mons Huygens
d) Mons Hadley

INTERNATIONAL MOON DAY 20/07/2022
MOON DAY QUIZ

Pooja Virmani
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Who is going to be the first com-
mercial tourist to Moon?
a) Elon Musk
b) Yasaku Maezawa
c) Yokoshima Holana
d) Harry Nohara

Who was the President of USA when 
man first landed on Moon?
a) John F Kennedy
b) Gerald Ford
c) Abraham Lincoln
d) Richard Nixon

Lunar Regolith is
a) Unconsolidated debris
b) Rocks and soil
c) Dust and glass particles
d) All of the above

How much time does it takes 
to reach Moon from Earth?
a) Around 3 months
b) Around 30 days
c) Around 3 days
d) Around 13 days

Who spoke the words ‘One small step for 
man but one giant leap for mankind’?
a) Stephen Hawking
b) Neil Armstrong
c) Buzz Aldrin
d) A.P.J Abdul Kalam

Which sport did astronaut Alan 
Shepard play on the Moon 
during Apollo 14 mission?
a) Javelin Throw
b) Long Jump
c) Golf
b) Football

Which is the first Indian Lunar Probe?
a) Mangalyaan
b) Chandrayaan
c) PSLV-XL
d) Gaganyaan

Pooja Virmani is a founder of lovely sharma 
foundation astronomy club (VP-UP0294)
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What if all colours met with accident and die
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Visit to Agriculture University
Om Club of Science (VP-GJ0171), made a university 
visit to College of Agriculture Junagarh, Gujarat. The 
main purpose of the is visit to get familiar with food 
testing laboratory and cotton research center and to get 
practical knowledge about food and its micronutrient. 
A total 45 participants actively participated with great 
enthusiasm.  

SEPTEMBER 2022 CLUB SPEAK

Awareness Program
An awareness program was organised by Dr Kalam Science Club (VP-CT0069) Chhattisgarh. The objective of the program 
was done to aware the students about the precaution dose for Covid-19. Vaccination drive was taken by Kalam Science 
Club where 39 COVAXIN dose were given to the residents and 59 carbon vaccine was given to the students. In total 42 
participants actively participated in the program.

International Moon Day
Asanda Siksha Niketan Science Club (VP-WB0121), West 
Bengal celebrated International Moon Day. On the occasion of 
this event various activity like skit and play were performed. 
This event attracted around 235 participants.

Write to us at: vipnet@vigyanprasar.gov.in           Contact No.: +91-790 606 6423
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