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Another Proud Moment for India and Indian Athletics

Gomathi Marimuthu of India won the gold medal in the Women’s 200-metre sprint at the
recently held Asian Athletics Championship held in Doha, Qatar. She touched the finish line,
surging from behind the pack of international athletes in the final lap of the race.
Gomathi’s feat deserves mention because she emerged the champion, fighting through
family tragedy and personal injuries after starting late into professional athletics at the age
of 20 years. She is 30 years old and works with the Income Tax Office in the city of
Bengaluru. Gomathi hails from a family of farmers in a village near the Tamil Nadu town of
Tiruchirapalli.
PreSense congratulates Ms Gomathi and wishes her a successful future. She is
another pride for India.

You can download the earlier Editions of your eMagazine, PreSense from

https://www.corpezine.com
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From the Desk of Editor-in-Chief
Greetings from all of us @ The Editorial Team, to our readers.
We are in the midst of the General Elections in India and we have
been witnessing some bizarre campaigning, speeches, news and
behaviour by the electioneering candidates, participating political
parties and the media. The electorate appears to be at the receiving
end and the electorate must decide the outcome of the elections – by
the way the electorate votes – whether consciously, whimsically, or
not vote at all. The 17th Lok Sabha will depend on the mood of the
voters. The Editorial is about the impact of a hung parliament in the
light of high speculations that has been circulating in the media.
At the time of release of this edition of your eMagazine, four phases of the seven phases of
polling are over. This month’s cover story is a review of the elections and it brings out some
views and information for your reading interest.
In our last month’s edition, we carried the first part of the two-part theme on the global
educational scenario, wherein we covered school education. This month, we cover the
second part which is on higher education and research.
Moving beyond the walls of the laboratories and the stratosphere of our Earth, our scientists
have ventured into the vastness of space with the telescopic camera to capture a distant
black hole. PreSense presents an informative article about the black hole.
DiSAI, one of the initiatives of your eMagazine, organised a one-day workshop on Digital
Security recently. It had informative presentations, a purposeful panel discussion and some
lively talks. The highlight of the inaugural session was the release of the masthead of
DiSAI’s new monthly eMagazine, DiSAI Quest. We carry a report on these related features.
Princetoon makes his regular appearance with his wit and wisdom.
I hope you will enjoy this edition. Please share
editor@corpezine.com. Your feedback is important to us.

your

feedback

with

Please download in PDF format from the link below,
the third edition of the Digest titled PreSense130,
containing select articles from 130 issues of the ezine PreSense.
http://www.prpoint.com/ezine/presense130
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Editorial
Impact of a Hung Parliament

The entire nation is in the midst of the General Elections to elect the 17 th Lok Sabha
(Parliament). Two major alliances – one under the leadership of BJP and the other under the
leadership of Congress are fighting in the elections to get the mandate of the people to form
the Government. In addition, there are many regional and smaller parties in the fray.
Several pollsters have published opinion polls with different predictions of the results. Out
of 23 surveys by leading organizations/media, 11 have predicted a ‘Hung Parliament’. India
has already experienced the impact of such Hung Parliaments in the previous decades.
Formation of the Government
After the General Elections, the new Government is formed. The President of India invites
the person who in his opinion commands the confidence of the majority of the House to be
the Prime Minister and form his Government. Although the Indian Constitution does not
specify about political parties, the President invites the Leader of the Party or the Pre-Poll
Alliance who has secured the majority in the House.
We have 543 seats in the Lok Sabha. The person who commands the confidence of 272
members can become the Prime Minister. This person can be the leader of a single party or
an alliance. If there is no majority to any political party or pre-poll alliance, it could lead to a
hung parliament, confusion and instability. This will affect the governance and economy of
the country.
Previous Governments
1. The 9th Lok Sabha was formed in 1989. The Government formed by V.P.Singh without a
majority fell in 11 months. The Chandrasekar Government formed thereafter without a
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majority again fell in 6 months. The Lok Sabha was dissolved soon after. During this
period, the Indian economy suffered heavily. India had to pledge its gold reserve and get
a loan from England.
The 10th Lok Sabha was formed in 1991. The Congress Party formed the Government
under the Prime Ministership of P.V.Narasimha Rao. Although there was a slight shortfall
in majority, Narasimha Rao provided a stable Government for five years. During his term,
India opened up its economy. The economic crisis was resolved.
The 11th Lok Sabha was formed in 1996. None of the political parties could obtain
majority. As the single largest party, BJP party formed the Government under the
leadership of A.B.Vajpayee. This Government survived for just 13 days. Subsequently,
Deve Gowda and I.K. Gujral formed the Government one after another, without a
majority. All these Governments could survive for just 18 months as none of them could
provide a stable Government. The Lok Sabha had to be dissolved. There was political
confusion and chaos due to petty politics played by power-hungry leaders of small
parties, leading to a collapse of the Indian economy.
The 12th Lok Sabha was formed in 1998. This time too, none of the parties could secure a
majority. BJP, with 182 members formed the Government with the support of some
smaller parties. This Government too survived for just 13 months. The Parliament was
dissolved after Vajpayee lost the Vote of Confidence by a single vote.
The 13th Lok Sabha was formed in 1999. The BJP-led NDA party secured 270 seats. The
NDA Government was formed with Vajpayee as Prime Minister. Vajpayee provided a
stable Government for the next 5 years and the Indian economy too began to flourish.
In the 14th Lok Sabha formed in 2004, the Congress secured 142 seats and BJP secured
130 seats. In 2009, the Congress secured 222 seats and BJP secured 112 seats in the
15th Lok Sabha. Congress formed the UPA Government in both 2004 and 2009 with the
support of alliance parties, with Dr Manmohan Singh as Prime Minister. He provided a
stable Government for full terms. Although the Government was stable, due to some
‘arm-twisting’ by some of the alliance parties, there emerged several allegations of scam
during this period.
The 16th Lok Sabha were formed in 2014 with the BJP securing a majority on its own.
They formed the NDA Government along with alliance parties, with Narendra Modi as
Prime Minister. The Governments was stable and the economy continued to improve.

From the above, one can observe that whenever a ‘hung Parliament’ occurred, i.e. without a
majority to any party or alliance, political chaos and confusion happened, leading to
economic disaster. The nation has seen how the smaller supporting parties took advantage
of this situation, leading to scams and corruption.
Though there are several recognised and registered political parties in the country,
presently only BJP and Congress are competent and experienced to govern this large
country with a stable government. Our past experiences of smaller parties heading the
Government have led to disaster and chaos.
If the mainline political party or pre-poll alliance does not get a majority, and if the smaller
parties and independents are elected to the 17 th Lok Sabha in large numbers, it could lead
to ‘horse trading’ to woo those members to form a government by majority. The
Government might then have to yield to their unreasonable and selfish demands periodically
at the cost of the nation. India has seen such situations earlier.
Let us hope and pray that India does not face another ‘Hung Parliament’ in the ongoing
General Elections.
By K.Srinivasan, Publisher & Managing Editor
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Cover Story
An Overview in the Midst of the 17th General Elections

India, the world’s largest democracy is now in the midst of the General Elections to elect
543 members to the 17th Lok Sabha session. This is the world’s biggest election event,
with 900 million eligible voters to participate, of which 15 million voters are in the age group
of 18-19 years. The election is being held in 7 phases commencing on 11th April 2019 and
gong upto 19th May 2019, spread over 38 days. The results will be declared on 23 rd May
2019.
Election Commission of India
The Election Commission of India (ECI), an independent body constituted under Article 324
of the Indian Constitution ensures that the General Elections are conducted in a free and fair
manner. ECI was formed on 25th January 1950 and till date, 23 Chief Election
Commissioners have supervised elections in India. In over seven decades of independent
India, the Commission conducted 16 elections for the Lok Sabha and over 360 elections for
the Legislative Assemblies of Indian states.
Election Process – World’s Biggest Exercise
It is a mammoth exercise to manage such a single event anywhere in the world! Voters in
all the 543 constituencies will be voting through Electronic Voting Machines (EVM) in 10.35
lakh polling stations. For the first time in India, the Election Commission has introduced the
Voter Verified Paper Audit Trail (VVPAT) with the EVMs, so that the voters can see and
ensure that the EVM has correctly registered their selection of the candidate with the
pressing of the button on the EVM. Around 39.6 lakh EVMs and 17.4 lakh VVPAT machines
are being used in this election. These EVMs are manufactured by the Government-owned
Bharat Electronics Ltd and Electronic Corporation of India. These EVMs are kept secured
like currency notes by ECI even during all times.
Before a voter casts his/her vote, the officials will apply a purple indelible ink on the left
index finger. This ink is manufactured by the Government-owned Mysore Paints and
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Varnishes Limited, Karnataka. ECI has purchased 26 lakh bottles of indelible ink for use in
this 17th General Elections. In 2014, 21.5 lakh bottles were used.
Interestingly, the Election Commission has only around 800 employees in all its offices. In
order to manage this huge election exercise, around 12 million Government employees,
including police and para military forces, are borrowed from the State and Central
Governments. The Election Commission begins their planning 12 months in advance for the
General Elections and the Government employees are trained systematically on how to
conduct the elections. The employees who are deputed on election duty will be under the
supervision of ECI. Once the election process has started, even the courts cannot intervene
in the decisions of ECI until the entire exercise of elections is completed.
Over 120 trains with more than 3,000 coaches, 200,000 buses and cars are used for
transporting people and election-related material across the country. The Election
Commission hires airplanes, helicopters, boats, tractors, motorcycles, bullock carts, mules,
elephants and camels too for transportation.
The Commission appoints more than 2,000 election observers, who travel across various
constituencies to ensure that the elections are transparent, free and fair. They are assisted
by about 140,000 micro-observers, each assigned to monitor one polling station. The
Commission also deploys about 75,000 videographers and an equal number of
photographers to record any wrongdoing at the polling booths during voting.
Till 29th April 2019, four phases of the Elections out of seven, and polling in 373 out of 543
(69%) Lok Sabha constituencies have been completed in India.
Phase

Date

Eligible Voters
in Millions

No. of
Constituencies

Voting %

First

April 11, 2019

142

91

69.5

Second

April 18, 2019

158

95

69.4

Third

April 23, 2019

176

116

65.7

Fourth

April 29, 2019

128

71

63.2

Source: Election Commission
After the completion of the election in all seven phases, the counting of votes will begin at
8 a.m. in nearly 4000 counting centres transparently in the presence of the candidates and
the media. In all probability, the results will be declared by the same evening.
Political Parties in the Fray
The elections are fought mainly between two key national party alliances, viz. National
Democratic front (NDA) led by BJP and United Progressive Alliance (UPA) led by Congress.
Some regional parties like Telugu Desam, Bahujan Samaj Party, Samajwadi Party,
Trinamool Congress, Biju Janata Dal are also in the fray without joining any alliance.
According to media reports, BJP has fielded around 425 candidates and Congress has also
fielded more than 400 candidates on their own. More than 8000 candidates, including
independents are in fray.
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Interestingly, India’s first General Elections was held between 25th October 1951 and 21st
February 1952. During the first General Elections, the Lok Sabha had 401 constituencies
with 489 seats as some constituencies had 2 or 3 seats. 173 million voters were eligible to
vote then (as against the current 900 million). 1874 candidates were in fray. The voter
turnout was 44.9%.
Campaigning
The main fight to capture power is between the ruling NDA and the opposition UPA. Both
BJP and Congress have released their respective manifestoes. Some regional parties are
also contesting in their respective states without any alliances.
The BJP campaign has been focussing on the various welfare schemes like Swachh Bharat,
Ayushman Bharat Yojana, Ujwala, Mudra Loans, Make in India, etc. and their
accomplishments. It has also been highlighting the GDP growth. It propagates that
national security tops its agenda.
The Congress, focussing on the continued poverty in the country, has promised Rs.72,000
per annum per family to 20% of the population below the poverty line and to write off
agricultural loans. The Congress campaign has also been highlighting the inconvenience
caused to the public by the current government’s demonetisation and GST moves, the
problems faced by the agriculturists, and the growing unemployment under the current
regime.
Challenges
Although the Model Code of Conduct (MCC) of ECI is in force from the date of the
announcement of the poll schedule, there have been reports of violation by political parties.
Till date, 445 violations have been brought to the notice of ECI for action.
The Election Commission permits an expenditure of Rs.50 to 70 lakhs to a single candidate,
depending on the constituency. Many political parties indulge in wooing voters with cash
and kind. Although the Election Commission is taking all efforts to eliminate this kind of
violation of MCC, political parties find innovative ways to circumvent the restriction. Media
reports state that so far, ECI has seized Rs.3166 crore worth of cash and goods, which were
kept for distribution to voters. This includes cash to the extent of Rs.750 crores. ECI
cancelled the elections in the Vellore constituency, (Tamil Nadu State) after seizure of heavy
cash from the locations allegedly connected with a senior political leader. Tamil Nadu topped
the list with seizure of Rs.935 crores of cash and goods.
In the course of the 2014
elections, Rs.1200 crores was seized. But in 2019, within the four phases, the seizure has
gone up by 250%.
The campaign speeches by even senior political leaders have been below par, and they
consisted mainly of false allegations and fake information, which have become common
topics in the public meetings as well as the social media.
Even though recognised institutions like IIT and the Supreme Court have confirmed the
credibility of the Electronic Voting Machines (EVMs), many of the political parties continue to
campaign against the credibility of the EVMs; but they have not been able to substantiate
the reason for their reservations, with evidence. We find from past experience that these
politicians make these allegations so that in case they lose the elections, they could
attribute the negative result to faulty EVMs. They are silent if they win the elections. Till
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date, ECI has not received any complaint against VVPAT machines from any voter, thus
confirming the credibility of EVMs.
At the end of four phases of voting, out of 604 million eligible voters, only around 65% have
cast votes. ECI has been campaigning for 100% polling since the impact of the absent 35%
voters is critical. The citizens must realise that the elections and the voting exercise is very
serious business. They lose the right to complain and blame the Government and the
system if they themselves fail in their duty to participate in the polling.
Opinion Poll
Opinion polls are not permitted after the start of the polling exercise. Exit poll results too
are not allowed to be published till the last polling is complete. 23 organisations/media
houses published their opinion polls before the start of the elections. Of these, 11 surveys
have predicted a ‘hung parliament’. (Please refer to the Editorial on page 4 for the impact of
a ‘hung parliament’ in the governance of a country).
In Summing Up
The Election Commission of India since its inception has maintained the highest credibility,
braving all challenges. Developed countries like USA and UK have invited our Election
Commissioners in order to understand the process as conducted in India. The entire election
process is conducted in a transparent manner to the candidates, the media and the public.
It should be the pride of every Indian voter to belong to the world’s largest democracy with
900 million eligible voters to elect their Government. Every political party and every Indian
voter have a great responsibility in making the Indian democracy a vibrant one.
by K. Srinivasan, Publisher and Managing Editor

DiSAI Launches a new eMagazine DiSAI Quest
Digital Security Association of India (DiSAI), one of
the five initiatives of this eMagazine PreSense is
bringing out a new monthly eMagazine named
‘DiSAI Quest’ from May 2019. While PreSense is
released on the 1st of every month, DiSAI Quest
will be released on the 15th of every month. This
new eMagazine will cover information and articles
on Digital Security, Cyber Law and other related
information relevant for the common man.
Its Editorial Team has Shri C Badri (former General Manager of Canara Bank, and former
Chief Vigilance Officer and General Manager of Indian Overseas Bank) as Editor, and experts
from the fields of Journalism, Cyber Law, Digital Security, Technology, and Academia.
The masthead for DiSAI Quest was released on 27 th April 2019 during the one-day
Workshop organised by DiSAI at Anna University, Chennai. Hon’ble Justice Dr Tamilvanan,
President, Consumer Disputes Redressal Forum, Tamil Nadu launched the masthead. The
masthead was designed by Intellect Design Arena Team.
by V Rajendran, Editor, PreSense and Editor-in-Chief, DiSAI Quest
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Education
The Global Educational Scenario – Part II
Higher Education and Research
Significance of Higher Education and Research
A better standard of living, economic stability and ability to govern oneself in a near ideal
manner are some of the long-term fruits of higher education and research. Nelson Mandela
said, "Education is the most powerful weapon which you can use to change the world". In
the contemporary world, there are about ten countries in the world, which have been
consistently evolving their higher education system towards this goal in an enviable
manner.
Benchmarking Higher Education System Performance
Metric Benchmarking: Metric benchmarking presents performance information. Countries
will be able to use this information to identify the strengths and weaknesses within their
own higher education systems and compare their performance against other countries.
Policy Benchmarking: Government policy is a key driver in the performance of higher
education systems. This benchmarking exercise analyses policies to better understand the
linkages between policies and outcome. The comparison of policies and outcome between
different systems will help countries learn from each other and develop new policies for
improved performance.
Practice Benchmarking: Higher education practices in education, research and engagement
are driven by the input (financial and human resources) allocated to the system. The output
of higher education – what it delivers (e.g. graduates, publications, start-up companies etc.)
– are the products of these processes. Practice benchmarking will facilitate a better
understanding of the reasons behind these output measures. It will also help identify
effective practices, which can be shared among countries and stimulate performance,
innovation, and what works in higher education.
Taking into account the different benchmarking, the best countries of the world ranked by
their performance outcome is presented below:
Ranking of Best of Best Higher Education Systems
Global Ranking
1
2
3
4
5
India’s Rank

U21 Ranking
(Overall)
USA
Switzerland
Denmark
UK
Sweden
49

U21 Ranking
(GDP-based)
UK
Serbia
Denmark
Sweden
China
15

QS Ranking
USA
UK
Germany
Australia
Canada
24

(For full list released in January 2019,
ref: http://www.trinityhenderson.com/best-higher-education-system-in-the-world-2018/)
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Ranking of Best of Best Research Systems
Rank

Country

Country’s Population
in Crore (Millions)

1
2
3
4
5
-

USA
UK
Germany
France
Sweden
India

32.7 (327)
6.7 (67)
8.3 (83)
6.5 (65)
1.0 (10)
137.0 (1370)

Number of Nobel
Laureates from
the Country
375
129
108
69
32
10

Higher Education and Research in India and Some Other Countries
Higher education system in India is based on 3 years of bachelor’s degree programme in
liberal arts and science or 4 years of bachelor’s degree in engineering or technology. This
may extend to 5 years for some professional degree programmes like medicine and select
engineering streams. Graduate students can take up a 2- or 3-year master’s programme.
For a Ph.D (Doctorate) programme, there is a standard format sans a rigorous control on
the quality.
Let us examine some of the countries, well-known for their good standards of higher
education.
 In USA, university education prescribes high standards of learning outcomes and hence
the graduation, masters and the doctoral programmes invariably produce great thinkers.
Incidentally, most of the Nobel Prize winners hail from USA.
 Higher education in UK is respected all over the world for its renowned standards and
quality. Many eminent people in different professions, whose work has gained global
recognition, come from British universities. Some of these universities and other higher
education providers are ranked among the top universities in the world. UK’s capital city,
London is considered the world’s capital city for higher education. With its four
universities ranked among the world’s top ten, London has the highest number of top
worldwide ranked universities per city. When the high school is over, Britons have to sit
for a standard examination, which decides their eligibility to continue their education in
the higher level of education.
 In Germany, universities are independent with no interference from federal or state
governments. Universities set their own global cutting-edge standards. Professors and
researchers concentrate on teaching and research activities. They are divested of
administrative responsibilities.
 In Switzerland's higher education system, the first degree takes 4 to 5 years (for medical
degree, it is 6 years). The first degree of Switzerland is considered equivalent to a
master’s degree of USA. The Swiss economic miracle is based on the intensive
development of the country’s intellectual potential, to which the authorities and all
governments, over the centuries, gave special consideration.
Why These Countries are Better than India
• In the above listed top ten countries, higher education and research aims at
extraordinarily high learning standards, addressing the basic needs of mankind.
• Becoming a university teacher/researcher in these countries requires excellent
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qualifications, maturity and proven leadership skills.
• Admissions to these universities are based on performance in the selection process
without any discrimination based on religion, caste, creed, gender and even nationality.
• The students acquire knowledge and not just information in the course of their higher
education/research so that they become globally employable in leadership positions.
Challenges Facing Indian Higher Education System
Lack of Quality Research Work: There is no
shortage of funding for the top Indian Institutions
such as IITs, IIMs and other institutes of national
importance. However, due to the limited focus on
research and internationalisation, very few Indian
higher educational institutes are globally recognised
in this area.
Besides, the senior professors are often loaded with
administrative work, with little or no teaching or
research workload. As senior professors, they draw
high salaries but they do not take any class or do
any research. A recent news report from The Times
of India newspaper revealed that senior professors
of Anna University struggle to set question papers
for semester examinations. These instances are
only a tip of the iceberg. No doubt, IITs, NITs and
similar other premier institutions are exceptions to
this phenomenon, as even their Deans/Directors
take classes and do research.
The number of research papers published in India has increased considerably in the past
few decades but they are low in citation impact when compared with other countries like
Germany, USA, France and China.
Poor Quality of Curriculum: Higher education in India is faced with the problem of poor
quality of the curriculum. In most of the higher educational institutes, the curriculum is outdated and irrelevant.
Shortage of Faculty and High Student-Faculty Ratio: In most of the state and central
universities, more than 30% of the faculty positions lie vacant, while student enrolment for
higher education is growing at an accelerated rate, especially in the past few years.
Inadequate Infrastructure and Facilities: Except for the highly recognised higher educational
institutes in India, most of the other colleges and universities lack basic and high-end
research facilities. Many institutions run without proper infrastructure and basic facilities like
library, hostels, transport, and sports, which are desirable indicators to rank the standard of
the institution.
Currently, there is little collaboration between the higher educational institutions and the
industry sector.
Low employability of graduates is a major problem in India. Only a small proportion of
Indian graduates are considered employable. Placement outcome also drops considerably as
we move away from the top institutes.
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Problems of Higher Education in India at the Macro Level – A Perspective
India’s large pool of young people might be considered its biggest strength. Unfortunately,
India falls short in putting its act together when it comes to figuring out how to educate
these young people. Government data suggests that only one out of every seven children
born in India goes to college.
India has a population of about 234 million in the age group of 15–24 years. If India aims to
increase its Gross Enrolment Ratio from its present 19% to 30% by 2020, as planned by the
Government, India needs to open up at least another 521 universities, 10,510 technical
institutions and 15,530 colleges.
India has permitted the private sector to enter the higher education sector to the tune of
59% of the capacity. Over the past decade, people who did not know enough about
education – mostly business people with surplus cash, especially from the real estate sector
– set up private colleges and universities. Given the fact that they are not academicallyoriented, they do not know how to create the ideal environment for education.
Unfortunately, students from rural and semi-urban backgrounds fall prey to the lures of
these unrecognised institutes and colleges.
UGC (University Grants Commission) and other regulatory authorities have been trying very
hard to extirpate the menace of such private universities which run courses without
affiliation/recognition.
Indian Higher Education System - in a Nutshell
"Our university system is, in many parts, in a state of disrepair; in almost half the districts
in the country, higher education enrolments are abysmally low; almost two-third of our
universities and 90% of our colleges are rated below average on quality parameters. I am
concerned that in many states, university appointments, including that of vice-chancellors,
have been politicised and have become subject to caste and communal considerations.
There are complaints of favouritism and corruption." – Former Prime Minister, Dr Manmohan
Singh in 2007.
In order to attain and sustain the quality of institutions, certain practices need to be strictly
followed, viz. selection of staff by merit and continuous staff development through
appropriate programmes for academic development. These programmes include appropriate
teaching/learning methodology, and mobility of students and faculty between countries, and
between higher education institutions and the industry for better exposure to quality
education and industry practices. Internal self-evaluation and external review must be
conducted in a transparent manner by independent specialists, preferably with international
experts.
If the government welcomes such initiatives, the future will be ours. The report of the
National Knowledge Commission, if implemented, can help boost the education sector in
India. We will be able to match and compete with other countries, and the dream to be the
world’s greatest economy will not be difficult to achieve. The roots of higher education and
research are bitter but the fruit is sweet.
By Dr R.Jagannathan, Editorial Advisor
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Technology
“Educate the Boys too about Good Touch and Bad Touch” –
Women Panellists during DiSAI Workshop

At the Inauguration of DiSAI Workshop.
(L-R): Prof Gopal, Dr Rajendran, Hon’ble Justice
Tamilvanan, Shri Senguttuvan, Shri V.Rajendran,
Shri K.Srinivasan

Panel Discussion.
(L-R): Sushri Gomathi, Vidyashree,
Hema Rakesh, Priyadarshini

Digital Security Association of India (DiSAI), one of the initiatives of eMagazine PreSense
organised a one-day workshop on ‘Digital Security’ at Anna University, Chennai on 27th April
2019.
During this workshop, a Panel Discussion was held on the ‘Concerns of Women in the Digital
World’. The popular TV host, Ms Hema Rakesh moderated the panel discussions. Ms
Vidyashree, Editor in Chief of Covai Post, Prof Gomathy, Academician and Ms Priyadarshini,
an upcoming political leader shared their views. They demanded that parents should
educate the boys too, besides the girls, about good touch and bad touch, in order to
safeguard the girls from sexual harassment. The panellists also requested the Government
to make the laws more stringent with severe punishment for cyber offenders, to create fear
in the minds of the offenders.
Justice Dr S Tamilvanan, President, Tamil Nadu Consumer Disputes Redressal Forum
inaugurated the workshop and launched the masthead for the new eMagazine DiSAI Quest,
to be published every month from May 2019. The eMagazine will cover topics related to
digital security.
Dr N Rajendran, CTO, National payments Corporation of India Limited (NPCL) explained the
techniques of digital payments in India and the safeguards to be taken.
Dr M Ravi, Addl. Director General of Police, Tamil Nadu delivered the valedictory address.
During the workshop, Shri K Senguttuvan (Chairman, Valluvar Group of Colleges, Karur),
Prof. T V Gopal (Anna University) and Shri R Sathish Kumar (Advocate) shared their views
on various related topics.
by V Rajendran, Editor, PreSense
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Astronomy
Black Hole – Finally Captured by Mankind!
Introduction
It is a moment of pride for all of us living on
Planet Earth, as we advance in our understanding
about black holes, to capture one of them in a
photograph!
The name 'black hole' is a misnomer in the sense
that it is not a hole in the sky but is a massive
star, which captures/absorbs even light so that it
looks like a black hole in the sky.
The black hole in the M87 Galaxy, which is about
55 million light years away, has been successfully
photographed by mankind for the first time in
history, after 20 years of persistent and intense
efforts by international scientists. (A light year is
a unit of distance, used for measuring the
astronomical distances in outer space. A light year
is the distance travelled by light in one year. Light travels at a velocity of about 300,000
kilometre per second. It travels nearly 10 trillion kilometres in a year).
Evolution: From a Hydrogen Atom to a Star to a White Dwarf to a Black Hole
Hydrogen Atom to a Star: The hydrogen atoms in the universe, by gravitational attraction,
form groups, grow in size and become a bigger and heavier cluster. In about 10 million
years, the cluster becomes a star. Our Sun, called a G-Type star, was formed in a similar
way. Its life span is about 10 billion years and our Sun is now middle aged!
Star to a White Dwarf: In 1931, Indian Nobel Laureate Prof. Subramanyan Chandrasekhar
established that a special type of stars called white dwarfs are formed and they can have a
maximum mass of 1.4 solar masses, which is now called the Chandrasekar limit. (Solar
Mass is the mass of our Sun, and it is used as a unit of mass). These heavy stars are very
small but brilliantly bright!
White Dwarf to a Black Hole: When a white dwarf acquires more and more material and its
mass exceeds 1.4 solar mass, it becomes a black hole. If any object falls into the event
horizon of a black hole, it cannot return or come out. Even light cannot escape its
gravitational pull. The event horizon is a region around a blackhole which is called the pointof-no-return, where any body (even light) entering that region cannot escape and it
becomes part of the blackhole.
Why is Even Light Not Able to Escape from a Black Hole?
Imagine that you are throwing a stone upwards. The stone falls back down to the ground
because the earth’s gravity attracts/draws it. The stone is not able to escape the earth’s
gravitation pull because the speed with which you have thrown it up is less than that of the
downward pull. If you can throw the stone at a speed of 11.2 km per second, then the stone
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will have sufficient energy to escape the gravitational pull of earth once and for all. This
speed is called the 'Escape Velocity' of Earth. The more massive the planet is, the greater its
escape velocity. The escape velocity of some of the known space objects are as below:
Body

Mass

Escape Velocity: Km per
Second

1.

Our Moon

1/80th Earth’s mass

2.4

2.

Earth

6 crore crore crore tonnes (6 billion
trillion tonnes)

11.2

3.

Jupiter

318 times Earth’s mass

60

4.

Our Sun

333,000 times Earth’s mass

617

S. No.

Thus, we find that the speed required to escape from the planet/star becomes greater as its
mass increases. It is logical to conclude that for a certain mass of the star, the escape
velocity will be the same as the speed of light. At that point, all matter, including radiation
and light, once it goes near such a massive body, will fall into it. Even if an object or light
goes so close such a massive body, into the region called 'point of no return' or the event
horizon of such a massive star, it will be sucked into the star and such a massive body will
simply look like a black hole in the sky. A black hole is a supermassive star.
How Could the Black Hole be Photographed Now?
The Event Horizon Telescope (EHT) is a consortium of more than 200 scientists who worked
day and night for about two decades. It is truly an international endeavour. Funding over
the years came from the U.S. National Science Foundation and many other organisations of
countries around the world. The project has been scrutinising two black holes — the M87
behemoth, which harbours about 6.5 billion times the mass of our sun, and our own Milky
Way Galaxy's central black hole, known as Sagittarius A, having a mass of a mere 4.3
million solar masses. The scientists decided to track and photograph the M87 blackhole,
since they thought it will be easier to resolve in spite of its long distance.
No single telescope on Earth can make that observation, so the EHT team had to get
creative. The researchers linked up radio telescopes in Arizona, Spain, Mexico, Antarctica
and other places around the world, forming a virtual radio telescope the size of Earth. This
technique is called Very Large Base Line Interferometry (VLBLI). The EHT team used VLBI
to capture the black hole’s shadow against the light of the surrounding stars.
Conclusion
This photographing of a black hole is just the beginning. Other such holes, with different
masses, spins, and orientations are potential targets for future observation. As further
technological refinements are made to the EHT’s capabilities, we stand a good chance of
producing even finer dissections of the outer anatomy of these absurd, beautiful, and
terrifying places, throwing more light about our Universe. The night sky we are familiar
with, is truly deceptively calm and charming!
by Dr R.Jagannathan, Editorial Adviser
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