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CSIR-Advanced Materials and Processes Research Institute, Bhopal
Constituent laboratory of Council of Scientific and Industrial Research, DSIR, Govt. of India

About the institute

Advanced Materials and Processes Research Institute (AMPRI), Bhopal was instituted in
May 1981 as “Regional Research Laboratory” (RRL) and officially started functioning from
CSIR, New Delhi. It subsequently found a place in the present premises in December 1983.
The name change from Regional Research Laboratory, Bhopal to Advanced Materials and
Processes Research Institute (AMPRI) is effective from March 6, 2007. CSIR-AMPRI, Bhopal
is engaged in cutting edge research in different R&D programs in lightweight materials
such as Al and Mg alloys, metallic and polymer based composites, foams, and functional
materials; nano-materials; new materials based on industrial wastes such as fly ash and
red mud, water resource modelling, health assessment, improvement and failure analysis
of engineering components/systems and processes etc. CSIR-AMPRI Bhopal is offering
internships/training programs in varied areas of recent advancements with hands on
training on latest equipment. Institute has trained more than 1200 trainees in last 4 years.

Few training courses offered by institute are
listed below:

CSIR- Integrated Skill Initiative Programme
Council of Scientific and Industrial Research, New
Delhi has introduced skill program to comply with
flagship scheme of the Ministry of Skill
Development and Entrepreneurship which aims to
achieve its vision of a 'Skilled India'. The aim of this
program is to enable a large number of youth to
take up industry- relevant skill training that will help
them in securing a better job. To fulfill the same,
CSIR-AMPRI, Bhopal has started different skill

1. CNC Turner, Conventional Turner, Welder
& Fitter

2. Heat Treatment, Metallographic and
Mechanical Characterization

3. Water Resources Management and
Hydrology Modelling

4. Electroplating and Surface Modifications
Techniques

5. Basic Skills in Science Laboratory

Techniques

programs to make youth job oriented by imparting
training.

6. Concrete Technology and Testin
7. Additive Manufactlg;‘rling = Students/trainees from colleges / industries
8. Water supply Engineering and Water graduated/pursuing degrees in science,

10.

11.
12.
13.

Quality Analysis

R Programming

Synthesis, Characterization and Application
of Nanomaterials

Analytical and Bio-Analytical Chemistry
Renewable Energy

Electron Microscopy & Microanalysis

engineering, pharmacy etc. may approach CSIR-
AMPRI Bhopal for training in areas of on-going
projects, recent technologies, along with curriculum
specific courses. Other than these, institute offers
customized courses to the artisans / teachers /
industry personnel. For details, please visit institute
website.

For details, contact: Director, CSIR-Advanced Materials and Processes Research Institute, Bhopal,

Hoshangabad Road, Bhopal-462026, Email: director@ampri.res.in, Website: www.ampri.res.in
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‘AN AWESOME COLLECTOR’S EDITION’

I just got to read the flipbook version
of the COLLECTOR’S EDITION

3.0 (August 2023). In one word, it @
is ‘AWESOME’. After publishing

two Collector’s Editions in 2021 and
2022, which were based on the works
of Indian scientists in the colonial era,
this third Collector’s Edition tells us a
lot about the developments in the field
of science and technology in indepen-
dent India. SWATANTRA BHARAT

The stories behind the building ——
of institutions like ISRO, DRDO,

BARC, CSIR, etc., are amazing. How
many of us know about the contributions of Dr Mahendra Lal Sircar
in whose research centre, the IACS, Dr CV Raman would carried out
NG / his Nobel Prize-winning work? Prof Tapas Chakraborty has aptly
narrated it.

From being a net importer in the Defence sector until a few years
e ™ ago, the country is on its way to becoming self-reliant or Atmanirbhar,
and is also moving fast towards becoming an important exporter of
Defence equipment. The magazine has done full justice to this story in
an article by Ravi Kumar Gupta.

‘Our IT Story...” by HCL co-founder Dr Ajai Chowdhry narrates
the rise and growth of the IT sector — our sunshine industry. The sto-
ry of ‘Philanthropist industrialist Jamsetji Tata’ by Shivprasad Khened
tells us untold facets about the founding father of the Tata Group.
While the former bureaucrat Uday Kumar Varma has aptly narrated
the growth and prospects of Solar power in India, Prof Bhavesh has
given an insight into the world of Biotechnology. The articles on Space
and BARC respectively by Prof Giri and journalist Abhijit Mulye — in
one word, are excellent. ‘Indian origin scientific terms’ by Dr Jayanti
Dutta is a unique feature.

While the articles on Agriculture, Organic farming, and ‘Chemical
Labs’ narrate the story of India’s growth and Atmanirbharta, Sonam
Singh Subhedar succinctly encapsulated the New India (1947-2023)
through a timeline. Last but not the least, the editor, Debobrat Ghose
through his unique piece, ‘Building a New Narrative’ has explained
the building blocks that led to three Collector’s Editions.

I wish the entire editorial team of Science India a bright future and
look forward to more such collector’seditions.

Prof Kumud Das, Associate Professor, School of Media and
Journalism, DY Patil International University, Akurdi, Pune.

Send your letters to editor@scienceindia.in

DISCLAIMER : The views, thoughts, opinions and content expressed in the articles in this magazine are solely that of the
authors; and not necessarily of Science India or Vijnana Bharati.
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| et's Connect

Dear Readers,

This is the month of Lord Ganesha, whose divine blessings are the most important ones that every
Indian household requires before beginning anything auspicious. Science India extends to all its
readers best wishes on Ganesh Chaturthi.

While this has been the month of Lord Ganesha since eternity, in the years to come it will
also be remembered for Aditya-L1, India’s very own, maiden space mission to the Sun — just
as the months of July-August will be remembered for Chandrayaan 3. The country’s collective
spirit was still on the seventh heaven over the success of Chandrayaan 3 mission when ISRO gave
another gift to India, in the form of the Aditya-L1 mission. Science India extends best wishes to
the country’s fabulous scientists, who have made India one of the foremost space-faring nations in
the world, on a budget that is, perhaps, just a fraction of the billion-dollar worth of budgets of top
space agencies of the world.

To commemorate this stupendous achievement, this edition of Science
India presents a comprehensive package of stories on and related to Aditya-
L1 — while the cover story looks at the mission in great depth, another We cannot |g nore
one looks at how solar energy, with which India is richly endowed, can be the strides that
tapped to ameliorate the condition of our vast masses. Yet another story e_s n e_s a
takes a look how India can, and should, leverage the lead given to it by its Indian science
recent, successful space missions, to give itself a more prominent and pow- and technology
erful role on the world stage. :

While the country has been feeling deservedly happy and contented over CO.ntl nues to make
the success of Chandrayaan 3 and Aditya-L1 for the past few weeks, we dally; th rOUgh
cannot allow this pleasure to blind us to the path that we need to walk on achievements
this road furthe;. We also cannot igno.re the strides that Ind.ian science gnd blg and smaII, in
technology continues to make on a daily basis, through achievements big
and small in other sectors as well. sectors other than

A collection of some such achievements is the list of the winners of space as well
Shanti Swarup Bhatnagar Awards for 2022 announced recently. This edi-
tion presents a brief profile of all the 12 winners of the most prestigious
science awards in the country, spanning seven disciplines. It is the work
of such dedicated individuals that holds the potential to turn India into a
research-rich country, which ultimately is the bedrock of a progressive,
bountiful, and enterprising society.

Meanwhile, Indian scientists are working on yet another important project, the Matysa 6000.
It is the flagship vehicle — a submersible to explore the deep oceans — of the ambitious Samu-
drayaan project. The submersible, being developed by the National Institute of Ocean Technol-
ogy, Chennai, will carry three people to a depth of 6 km into the ocean for deep sea exploration
and biodiversity assessments. Read on!

Another interesting read is an in-depth analysis of the National Geospatial Policy, which was
notified earlier this year, and is aimed at making India a world leader in the global geospatial sec-
tor. It focuses on tackling the increasingly important geospatial data, which, in simple language
refers to information that describes objects, events or other features with a location. It is most
useful when it can be utilised in combination with traditional business data. It may sound esoteric
to most of us right now, but we don’t even realise how we are already an integral part of the geo-
spatial data ecosystem.

We leave our readers this month with a variety of scientific information to read, enjoy, absorb,
assimilate, and perhaps, make use of in the weeks and months to come, in the hopes that our sci-
ence offering yet again matches the expectations of our esteemed readers.
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Recurrent
Outbreak of
Nipah Virus

In Kerala

The understanding about Nipah virus (NiV) is
abysmally low and there is no cure;
but, there is no need to panic

6 | SCIENCE INDIA | SEPTEMBER, 2023
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erala is currently experiencing
a new outbreak of the deadly
Nipah virus (NiV). This makes

it the fourth outbreak of the virus in the
state. The deadliest year was 2018, when
17 people died from 18 laboratory-con-
firmed cases and five suspicious cases.

By September, five people had con-
tracted the virus, of whom two passed
away. Schools in the Kozhikode district
— the worst affected — were closed, and
‘containment zones’ established by the
authorities. Sixty-six individuals, who
had contact with the afflicted, were be-
ing closely watched for symptoms of the
illness.

The Nipah is an RNA virus of the
Paramyxoviridae family. In 1999, Ma-
laysia saw the first known outbreak —
among pig farmers — which resulted in
265 cases and 105 fatalities. Since then,
there have been one or two outbreaks an-
nually. More than half of those infected
pass away. It took only a few months for
the virus to reach Singapore through in-
fected pigs. Over 100 fatalities and close
to 300 cases were the result of this out-
break.

Since then, Malaysia has not experi-
enced any other Nipah virus outbreak.
However, the virus first appeared in Ban-
gladesh and India in 2001, and outbreaks
have continued to occur on occasions
ever since. Studies have connected dis-
eases with consuming fermented date-
palm sap tainted with bat urine, where
outbreaks occur virtually annually.

Since 2018, Nipah has recurred in
Kerala four times, raising questions about
the repeated occurrence of the infection
in the state. In the current outbreak in
Kerala, the trajectory of infection pass-
ing from bats to humans is not exactly
known, and several possible reasons are
being considered. The bat population in



The Nipah virus (NiV) is a type of RNA virus in the genus Henipavirus (above)

Kerala may have developed an endemic
form of the Nipah virus. The practise of
drinking fresh toddy or tree sap, which
may become contaminated with diseased
bats, may be another factor.

Despite having the potential to be fa-
tal, the Nipah virus is less likely to cross
international borders than other animal-
borne illnesses because it is less conta-
gious among humans. A 2019 analysis
of approximately 250 Nipah virus cases
in Bangladesh over a period of 14 years
suggests that about one-third of human
illnesses were spread to others.

According to Dr Puneet Misra, Pro-
fessor of Community Medicine at the
All India Institute of Medical Sciences,
New Delhi, we should still be careful
and watchful as it might spread to other
parts (of the country) if we do not take
adequate measures. “Though public
health agencies are taking all the neces-
sary steps, chances [of the spread] are
very less and there is no reason to panic,”
added Dr Misra.

The percentage of asymptomatic
Nipah virus infections fluctuates from
one outbreak to another and ranges
from 17% to 45%. Encephalitis (brain
swelling) is the predominant symptom
of the virus when it does produce sick-

ness. Many patients also feel confusion,
tiredness, and disorientation in addition
to developing a fever and complaining of
an excruciating headache. Additionally,
some people get a chest infection.

But even after getting fully recovered,
there may be certain long-term effects.
“Long-term side effects in survivors of
Nipah virus infection have been noted,
including persistent convulsions and per-
sonality changes. Infections that lead to
symptoms and sometimes death much
later after exposure (known as dormant
or latent infections) have also been re-
ported months and even years after ex-
posure,” noted Dr Misra.

Since there are no particular medica-
tions to treat Nipah virus, medical care
is only ‘supportive’, that is, it focuses on
treating the patient’s specific symptoms
and ensuring their comfort while they
wait to hopefully recover.

If administered early enough in the
course of a Nipah virus infection, a tar-
geted treatment known as monoclonal
antibodies has been demonstrated to
be successful at lowering death in green
monkeys. However, no trials have yet
demonstrated how well these medica-
tions work in Nipah virus-infected hu-
man patients.
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To combat the present outbreak
nonetheless, the Indian government is
purchasing monoclonal antibodies from
Australia.

Although an mRNA vaccine against
the virus is being developed, there are no
vaccinations available to protect against
the Nipah virus.

All this leads to several questions re-
garding the spread of infection and ways
to contain it, especially in the absence of
any specific medication. Although there
was no proof of person-to-person trans-
mission during the initial outbreak in
Malaysia more than twenty years ago,
contact with pigs was the main risk fac-
tor. It was unclear then as to why pigs
became the carriers of this virus.

We now know more about the virus
and the dangers of human transmission
than we did during the first outbreak.
The Indian flying fox is now recognised
as the main host for the Nipah virus in
fruit bats. In Kerala, bats have already
been found to carry the Nipah virus.

The Truenat test may now be used in
Kerala to identify Nipah virus (NiV) in-
fections, according to the Indian Council
for Medical Research (ICMR). The test
can now be performed in hospitals that
have Biosafety Level 2 (BSL 2) laborato-
ries, which is a significant development.
The Truenat test would be conducted
according to a standard operating pro-
cedure (SOP), Kerala’s Health Minister
Veena George has declared.

With the ICMR’s permission, more
labs in the state of Kerala will be able to
use the Truenat test for NiV diagnosis.
Inspected facilities, such as the Institute
of Advanced Virology in Thiruvanantha-
puram, or the Kozhikode or Thiruvana-
nthapuram Medical College hospitals,
can do additional testing on samples that
show positive results for NiV using the
Truenat method.

According to the World Health Or-
ganisation (WHO), first symptoms of in-
fection include fever, respiratory discom-
fort, headaches, and vomiting. In severe
situations, encephalitis and seizures can
also happen and result in coma.

The virus is on the WHQO’s research
and development list of pathogens with
epidemic potential.

SCIENCE INDIA | 7



Honours to 12

Outstanding scientists under the age

8 |

Shanti
Swarup
Bhatnagar
Awards: Top

Scientists

of 45 have won the country’s most
prestigious science award in seven
disciplines for the year 2022

m Science India Bureau
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he Council for Scien-
tific and Industrial
Research (CSIR) re-

cently announced the win-
ners of the 2022 Shanti Swa-
rup Bhatnagar (SSB) awards.
A total of 12 scientists from
seven disciplines — biology;
chemistry; mathematics;
physics; medicine; engineer-
ing; and earth, atmospheric,
ocean, and planetary scienc-
es — have been selected for
the most coveted honour in
the field of science and tech-
nology in the country.

Dr N Kalaiselvi, director
general of CSIR announced
the names of the awardees
for the year 2022 at an event
in the presence of Dr Jitendra
Singh, the Union Minister of
State (independent charge)
for Science and Technology.
The award is named after Dr
Shanti Swarup Bhatnagar
(1894-1955), the renowned
chemist and science admin-
istrator who was the first di-
rector general of CSIR.

Here’s a brief introduc-

A postage
stamp

on Dr Shanti
Swarup
Bhatnagar,

released by the
Government of

India in 1994

Image courtesy: Wikimedia Commons

tion of all the 12 scientists
who have been honoured
with the Shanti Swarup
Bhatnagar Prize for 2022:

BIOLOGICAL SCIENCES

Dr Ashwani Kumar

A Senior Scientist at Mo-
lecular Mycobacteriology
Laboratory, CSIR - Insti-
tute of Microbial Technol-
ogy, Chandigarh, Dr Kumar
has won the prize for his
research that has resulted
in new understanding of the
behaviour of Mycobacteri-
um tuberculosis (Mtb), the
bacteria that causes TB and
claims millions of lives annu-
ally worldwide. His findings
fundamentally alter TB biol-
ogy and can pave the way for
development of new drugs
that can cure TB faster.

Dr Maddika Subba Reddy
One of India’s top cell bi-
ologists and director of the
Laboratory of Cell Death
and Cell Survival, Centre
for DNA Fingerprinting



Diagnostics, Hyderabad, Dr Reddy has
received recognition for his work that
has made some fundamental contribu-
tions in understanding the communi-
cation between different proteins in
cells. He has focused on identifying
several protein complexes that ensure
the internal environment within the
cell remains stable even when there are
changes to the external environment.

CHEMICAL SCIENCES

Dr AT Biju

An Associate Professor at the Indian In-
stitute of Science, Bengaluru, Dr Biju has
received the award for his work on using
new environment-friendly methods to
synthesise biologically important com-
pounds that have implications in the de-
velopment of new drug-like molecules.
The new approach involves methods of
carrying out chemical reactions that do
not rely on transition metals as catalysts,
and yet are more efficient and environ-
ment-friendly.

Dr Debabrata Maiti

A professor at the Indian Institute of
Technology Bombay, Dr Maiti has won
the award for his work on identifying
the right metal-ligand combination to
make selective C-H (carbon-hydrogen
bonds) activation super-efficient. He has
been working on efficiently activating
C-H bonds at specific locations so that
they can be broken easily and substi-
tuted with other molecules. He has been
using transition metals like palladium,
cobalt or nickel as catalysts.

EARTH, ATMOSPHERE, OCEAN AND
PLANETARY SCIENCES

Dr Vimal Mishra

Dr Mishra, who works at the Water and
Climate Laboratory, Indian Institute
of Technology Gandhinagar, has been
awarded for his work on climate change
solutions, particularly those related
to water. His 2021 study found that
groundwater pumping for irrigation,
severe and frequent droughts (2009,
2014,2015), and a roughly 11% drop in
the summer monsoon (June-September)
from 1951-2016, all led to groundwater
depletion in the Ganga basin.

ENGINEERING SCIENCES

Dr Dipti Ranjan Sahoo

A professor of structural engineering
at the department of civil engineering
at the Indian Institute of Technology
Delhi, Dr Sahoo has been recognised
for his contributions to seismic design
and the reduction of seismic effects on
structures like bridges. His team has
developed several energy-dissipating
devices and high-strength construction
materials, which are designed to mini-
mise the possibilities of building collapse
during an earthquake. He has worked
on getting design solutions for concrete-
filled steel tubular composite columns.

Dr Rajnish Kumar

Dr Kumar of the Department of Chemi-
cal Engineering, Indian Institute of
Technology Madras, has been awarded
for his work on marine gas hydrates,
exploring them as a source of energy.
These ice-like solids found in deep
oceans keep vast resources of potential
energy trapped inside them. In collabo-
ration with scientists from some other
laboratories, Dr Kumar has developed
a process of methane recovery from
marine gas hydrates, which is ready for

field trials.

MATHEMATICAL SCIENCES

Dr Apoorva Khare

A faculty member at the Indian Institute
of Science, Bangalore, Dr Khare has car-
ried out research in matrix analysis, and
made new progress in a classical area
with modern applications in big data
problems, including statistical analysis
of climate change and disease detection.
His research has revealed new links be-
tween algebra and analysis. He also
works in representation theory, a branch
of algebra that finds applications in sev-
eral areas of modern number theory.

Dr Neeraj Kayal

Dr Kayal is a researcher in the Depart-
ment of Mathematics and Computing at
the Microsoft Research Lab India, Ben-
galuru. He works on complexity theory,
number theory and algebra. Early in his
career, he co-developed a famous meth-
od, called the AKS primality test, to find

SEPTEMBER, 2023 |

out whether a given very large prime
number was prime or not. He has lately
focused on improving the efficiency of
computer algorithms. Earlier, he won
the Infosys Prize for Mathematics 2021
for his contributions to computational
complexity.

MEDICAL SCIENCES

Dr Dipyaman Ganguly

A researcher at the CSIR-Indian Insti-
tute of Chemical Biology’s Translational
Research Unit, Dr Ganguly has won the
prestigious award for his research on
autoimmunity and metaflammation,
where the immune system starts target-
ing the body’s own cells and tissues,
resulting in autoimmune diseases. His
group had carried out a number of stud-
ies during COVID-19 to understand the
role of undue activation of the immune
system in some patients with severe dis-
eases.

PHYSICAL SCIENCES

Dr Anindya Das

A professor at the Department of Phys-
ics, Indian Institute of Science, Benga-
luru, Dr Das has made immense con-
tributions to our understanding of the
electric and thermoelectrical properties
of 2-D, atomically thin materials with
strong interactions. His group is work-
ing with two-dimensional graphene (a
one-atom thick sheet of carbon) and its
hybrids to detect the presence of Anyons
— a group of particles theorised to exist
at very low temperatures and mostly in
two-dimensional systems.

Dr Basudeb Dasgupta

Working with the Department of Theo-
retical Physics, Tata Institute of Fun-
damental Research (TIFR), Mumbai,
Dr Dasgupta has been awarded for his
work on neutrinos, and on the nature
and possible methods of detection of
dark matter. Neutrinos are known to
be the second most abundant particles
in the universe, after photons or light
particles. He has been researching on
the properties of dark matter and the co-
herent interactions of neutrinos (which
have no charge but some mass) in dense
astrophysical environments.
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REACHING
FOR THE SUN

India’s debut solar mission has taken off triumphantly
and is destined to add muscle and prestige to its
position as a space-faring nation on the global stage

m Dr Biju Dharmapalan

he Sun has a very important place
in the life of every organism on this
planet Earth. The Sun is the star at
the centre of our solar system. It is a
massive, luminous ball of hot, glow-
ing gas primarily composed of hydrogen (92.1%)
and helium (7.9%). Trace amounts of other ele-
ments (0.1%), such as oxygen, carbon, nitrogen,
silicon, magnesium, neon, iron, and sulfur are
also present The Sun holds 99.8 percent of our
solar system’s mass, and its gravitational force is
responsible for retaining all celestial bodies within
it, including small Mercury, the gas giants, and the
distant Oort Cloud, which is located 186 billion

miles away. The Sun’s gravitational pull holds the

entire solar system, including planets, asteroids,
and comets, in orbit around it.

In most civilizations, it has been revered as
divine, because of its potential to sustain life. From




Aditya-L1 was
successfully launched
by PSLV-C57 on

2nd September
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photosynthesis which provides food for
every living organism to meeting energy
needs, we cannot think of a day without
the illumination from the Sun. If the Sun
were to stop emitting light and heat sud-
denly, it would have catastrophic con-
sequences for life on Earth. The Sun’s
energy generation is based on nuclear
fusion processes in its core, primarily
converting hydrogen into helium, which
is expected to continue for billions of
years. This phase has lasted for about
4.6 billion years, and it is expected to
continue for several billion more years
before eventually evolving into a red gi-
ant and then a white dwarf. The unique-
ness of the sun in sustaining life on our
planet makes scientists focus their atten-
tion on studies on this star.

ADITYA’S JOURNEY

The kingmakers of the next century
will be those who make a presence in
other celestial bodies in outer space. The
successful launching of Chandrayaan
3 followed by the launch of Aditya-L1

Aditya-L1 is projected

to traverse a distance of

1.5 million kilometres from
the Earth, ultimately arriving
at the targeted Lagrange
point (L1) after a duration

of 135 days

have made India a leading player in
space research and exploration. The
Aditya-L1 mission conceived in 2008
has undergone significant evolution as
we stand in 2023. Initially conceived
as a modest 880-pound (400 kilogram)
satellite in low-Earth orbit, the mission
has witnessed substantial growth over
the past 15 years. For instance, the
spacecraft was recently launched with
a mass of nearly 3,300 pounds, and its
revised mission profile now entails ven-
turing well beyond low-Earth orbit. On
September 2, 2023 Aditya-L1 lifted off
on a PSLV-CS57 (Polar Satellite Launch
Vehicle) rocket from the launch pad at

12 |

Remote Sensing (VELC, SUIT, SoLEXS, HEL10S) and In-situ Payloads (ASPEX,

PAPA) of Aditya L1 Mission

Sriharikota at 11:50 IST. With this India
is on the list of select countries that have
made their scientific presence both in the
moon and sun explorations.

After a flight duration of 63 minutes
and 20 seconds, the Aditya-L1 space-
craft was successfully injected into an
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elliptical orbit of 235x19500 km around
the Earth, according to ISRO (Indian
Space Research Organisation). The
spacecraft is projected to traverse a dis-
tance of 1.5 million kilometres (932,000
miles) from Earth, ultimately arriving at
the targeted Lagrange point (L1) after a

Image Courtesy: ISRO
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duration of 135 days, assuming success-
ful execution of the mission. The Ad-
itya-L1 satellite will undergo a 16-day
orbital period around the Earth in order
to acquire the necessary velocity to suc-
cessfully complete its mission. During
this temporal interval, the satellite will
be restricted to orbits that are bound
to Earth and will undertake a total of
five space manoeuvres. Spacecraft space
manoeuvre refers to the alteration of the
orbital trajectory by the utilisation of
propulsion systems. Since the spacecraft
started its journey on September 2, it
has undertaken four manoeuvers till 15
September, shifting it to its new orbit at
256 km x 121973 km.

After successfully executing four
orbital manoeuvres within the Earth’s
orbit, the Aditya-L1 mission will pro-
ceed to perform a Trans-Lagrangian
insertion manoeuvre. This critical step
signifies the commencement of its ap-

MAJOR SCIENCE
OBJECTIVES OF
ADITYA-L1 MISSION

m Study of Solar upper atmo-
spheric (chromosphere and
corona) dynamics.

m Study of chromospheric and
coronal heating, physics of

the partially ionized plasma,
initiation of the coronal mass
ejections, and flares.

m Observe the in situ particle
and plasma environment provid-
ing data for the study of particle
dynamics from the Sun.

m Physics of solar corona and its
heating mechanism.

= Diagnostics of the coronal and
coronal loops plasma: Tempera-
ture, velocity and density.

m Development, dynamics and
origin of CMEs.

m |dentify the sequence of
processes that occur at multiple
layers (chromosphere, base
and extended corona) which
eventually leads to solar erup-
tive events.

m Magnetic field topology and
magnetic field measurements in
the solar corona.

m Drivers for space weather
(origin, composition and
dynamics of solar wind, their
characteristics, dynamics of
space weather, propagation of
particles and fields, etc.).

proximately 110-day journey towards
its intended destination, which is the
L1 Lagrange point. After reaching the
L1 point, a subsequent manoeuvre is
performed to establish Aditya-L1 in a
stable orbit around L1.

There are five Lagrange points in the
Earth-Sun system, among them L1 is
close to Earth and allows for an unob-
structed view of the Sun without being
hindered by eclipses or occultation. This
will allow scientists to study solar activi-
ties and their impact on space weather
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in real time. Once the Aditya spacecraft
reaches the L1 parking area, it will be
able to orbit the Sun at the same rate as
the Earth. The Solar and Heliospheric
Observatory (SOHO), a joint NASA-
European Space Agency mission that
launched in December 1995, is already
positioned at L1. The Aditya-L1 is
equipped with seven payloads, namely
the Visible Emission Line Coronagraph,
Solar Ultraviolet Imaging Telescope,
Solar Low Energy X-ray Spectrometer,
High Energy L1 Orbiting X-ray Spec-
trometer, Aditya Solar Wind Particle
Experiment, Plasma Analyser Package
for Aditya, and Advanced Tri-axial
High-Resolution Digital Magnetom-
eters. The seven scientific instruments
carried in the orbiter will observe and
study the dynamics of the crucial parts
of the turbulent star, the photosphere,
chromosphere and corona. Four of them
will view the Sun directly, while the
other three will carry out in situ mea-
surements to explore the nature of the
space weather that the Sun generates in
interplanetary space.

ISRO’s ingenuity shines through
in the design of Aditya-L1. This cube-
shaped spacecraft features a honeycomb
sandwich structure, and its compact
integrated GPS receiver provides real-
time information on position, velocity,
and time. When deployed, two solar
panels will efficiently recharge Aditya-
L1’s lithium-ion battery, ensuring a con-
sistent and reliable power source.

The payloads of Aditya-L1 are an-
ticipated to offer vital data for compre-
hending the phenomenon of coronal
heating, coronal mass ejection, pre-flare
and flare activity, as well as their fea-
tures. The solar flares and coronal mass
ejections (CME) can affect our planet
Earth. Intense CMEs that hit our planet,
for example, trigger geomagnetic storms
that can disrupt satellite navigation and
power grids. India currently has more
than 50 satellites in orbit, which pro-
vide a variety of important services to
the country, including communication
links, weather data, and forecasting pest
infestations, droughts, and impending
disasters. According to the United Na-
tions Office for Outer Space Affairs
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The Sun and its atmosphere consist of several zones or layers

(UNOOSA), approximately 10,290
satellites remain in the Earth’s orbit,
with nearly 7,800 of them functioning.
Space weather has an impact on satellite
performance affecting the GPS coordi-
nates and radio transmissions on the
Earth. Solar winds or storms can de-
stroy satellite equipment and potentially
bring power grids down. However, there
are certain gaps in our knowledge of
space weather. Knowing about the Sun’s
activities, such as solar wind or a solar
eruption, a couple of days ahead of time
will allow us to relocate our satellites.
This will help to extend the life of our
space satellites.

SOLAR RESEARCH IN INDIA

Since times immemorial, Indian astron-
omers have developed systematic stud-
ies on various celestial bodies including
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the sun. Our first mention of the Sun
and its importance in religious rituals
was mentioned in Rigveda, which dates
back to around 1500 BCE. The rigorous
scientific inquiry into the Sun is evident
in the contributions of eminent astrono-
mers like Aryabhata, Brahmagupta, and
Varahamihira, who thrived between the
Sth and 7th centuries CE. They formu-
lated mathematical models and meth-
odologies for determining the positions
of celestial bodies, including the Sun.
Their treatises, such as Aryabhata’s Ary-
abhatiya and Brahmagupta’s Brah-
masphutasiddbanta, encompassed
intricate calculations and theories
concerning the Sun’s movement and
eclipses. Bhaskara I, who lived around
629-688 CE and Bhaskara II (Bhaska-
racharya), who lived around 1114-1185
CE, also made significant contributions
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to Indian astronomy. Their works such
as the Mahabhaskariya, and Siddhanta
Shiromani, contained calculations relat-
ed to the Sun’s position and the concept
of time. The strong foundation provided
by these early astronomers helped later
Indian scientists focus on astronomical
research. It is noteworthy to acknowl-
edge that ancient astronomers lacked the
advantages of contemporary technology,
resulting in observations and calcula-
tions that were frequently less precise
compared to present-day capabilities.
The first scientific observatory in
pre-independent India specifically built
to study the Sun was the Jantar Mantar
astronomical observatory complex con-
structed by Maharaja Jai Singh II of Jai-
pur in the early 18th century. Jai Singh
II was a keen astronomer, and he built
several observatories in various cities in-

Image Courtesy: NASA



The suite of Aditya-L1
payloads is expected to
provide most crucial
information to understand
the problem of coronal
heating, coronal mass
ejection, pre-flare and flare
activities and their
characteristics, dynamics of
space weather, etc.

cluding Delhi, Jaipur, Ujjain, Mathura,
and Varanasi, known as Jantar Man-
tars, to carry out precise astronomical
observations and calculations. These
observatories were equipped with vari-
ous instruments and structures designed
for measuring the positions of celestial
objects, including the Sun, Moon, and
stars.

In post-independent India, several
state-of-the-art modern observatories
and astronomical facilities were estab-
lished under various organisations like
the Tata Institute of Fundamental Re-
search (TIFR), Mumbai; Indian Insti-
tute of Astrophysics (ITA), Bengaluru;
Indian Space Research Organisation
(ISRO); Aryabhatta Research Institute
of Observational Sciences (ARIES) at
Manora Peak, Uttarakhand, and others,
for the study of celestial objects, includ-
ing the Sun.

But till now, all our observations
and research about the Sun were from
the Earth using sophisticated telescopes.
However, despite the Sun’s immense
gravitational influence, travelling to the
Sun is an astonishingly challenging en-
deavour, requiring 55 times more energy
than a journey to Mars. Why is it such
a formidable task? The reason is rooted
in the same principle that prevents Earth
from falling into the Sun: Our planet is
hurtling through space at an astonishing
speed of approximately 67,000 miles per

hour, primarily in a sideways direction
relative to the Sun. The only means to
reach the Sun is to nullify this lateral
movement.

SOLAR MISSIONS

Solar missions, which are spacecraft and
observatories specifically designed to
study the Sun, have a range of objectives
aimed at advancing our understanding
of our closest star and its impact on the
solar system. To study the sun, it’s better
to understand the structure of the sun
and its atmosphere. From the inside out,
the solar interior consists of:

The Core: The central region where
nuclear reactions consume hydrogen to
form helium. These reactions release
the energy that ultimately leaves the
surface as visible light.

The Radiative Zone: It extends outward
from the outer edge of the core to base
of the convection zone, characterised
by the method of energy transport, i.e.,
radiation;

and the Convection Zone: The outer-
most layer of the solar interior extend-
ing from a depth of about 200,000 km
to the visible surface where its motion
is seen as granules and supergranules.

The solar atmosphere is made up of:

The Photosphere: The visible surface of
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the Sun.

The Chromosphere: An irregular layer
above the photosphere where the tem-
perature rises from 6000°C to about
20,000°C.

A Transition Region: A thin and very
irregular layer of the Sun’s atmosphere
that separates the hot corona from the
much cooler chromosphere.

and the Corona: The Sun’s outer atmo-
sphere.

Beyond the corona is the solar wind,
which is actually an outward flow of
coronal gas. The sun’s magnetic fields
rise through the convection zone and
erupt through the photosphere into the
chromosphere and corona. The erup-
tions lead to solar activity, which in-
cludes such phenomena as sunspots,
flares, prominences, and coronal mass
ejections. Solar missions aim to study
and understand the fundamental physi-
cal processes occurring in the Sun. This
includes the process of nuclear fusion
in the Sun’s core, the generation of the
solar magnetic field, and the transport
of energy from the core to the surface.
Solar missions continuously monitor
and record the Sun’s activity, includ-
ing the appearance of sunspots, solar
flares, prominences, and coronal mass
ejections (CMEs). Understanding solar
activity is crucial for space weather pre-
diction and its impact on Earth and the
solar system.
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Solar missions do not physically
land on or go to the surface of the Sun.
Instead, they are designed to orbit the
Sun at varying distances or fly closer to
it to study the Sun and its surrounding
environment. Usually, they study from
areas known as Lagrange points, often
referred to as L-points. These points
were first described by the French math-
ematician Joseph-Louis Lagrange in the
late 18th century and are specific loca-
tions in space where the gravitational
forces of two massive objects, such as a
planet and a moon or a planet and the
Sun, create stable points of equilibrium
for smaller objects.

Both our lunar and solar missions
were carried out using indigenous tech-
nologies at a highly competitive rate
showing our scientific strength in push-
ing forward space technologies for the
benefit of humanity. The emergence of
women inside India’s space agency is
seen in their significant contributions to
interplanetary missions. Notably, Nigar
Shaji has assumed the role of Project Di-
rector for Aditya-L1, India’s ambitious
mission to explore the Sun. Over the
course of several years, she made sig-
nificant contributions to a range of ini-
tiatives, assuming leadership of Aditya-
L1 approximately eight years ago. As
our Prime Minister Narendra Modi re-
marked, “.....without their contribution,
this achievement was just not possible.
They will inspire generations to come”.

The expected duration of the
Aditya-L1 mission is estimated to be
around five years. As per the available
information, all parameters of the Ad-
itya-L1 spacecraft are working properly
and the spacecraft has captured a selfie
with the Earth and the moon from space
on its way to its destination, Lagrange
Point 1. The images show VELC (Visible
Emission Line Coronagraph) and SUIT
(Solar Ultraviolet Imager) instruments
as seen by the camera on board Aditya-
L1 on September 4, 2023.

If everything goes as planned, India
will join select nations that have suc-
cessfully conducted solar observatory
missions to study the sun. The impetus
given to space research in recent years,
especially by our honourable Prime
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LAGRANGE POINTS

There are five Lagrange points in the Earth-Sun system, known as L1 through
L5. Here’s a brief overview of each Lagrange point:

1. L1 (Lagrange Point 1):
Located along the line connect-
ing the centers of the two mas-
sive bodies, L1 is closer to the
smaller body (in this case, Earth)
than to the larger body (the Sun).
Objects placed at L1 remain
roughly stationary with respect
to Earth’s position and maintain
a stable equilibrium between the
gravitational pull of Earth and the
Sun. L1 is commonly used for
space observatories, such as the
Solar and Heliospheric Observa-
tory (SOHO), that study the Sun.

2. L2(Lagrange Point2): L2 is
located along the line connecting
the centers of the two massive
bodies but is on the opposite
side of Earth from the Sun. Like
L1, objects at L2 maintain a
stable position relative to Earth.
L2 is used for various astronomi-
cal observations and missions,
including the James Webb
Space Telescope (JWST), which
studies the universe in infrared
wavelengths.

3. L3 (Lagrange Point 3): L3 is
located on the opposite side of
the Sun from Earth, forming an
equilateral triangle with Earth
and the Sun. ltis rarely used for
missions, and its stability is not
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as favourable as that of L1, L2, or
other Lagrange points.

4.4 (Lagrange Point 4): L4 is lo-
cated 60 degrees ahead of Earth
in its orbit, forming an equilateral
triangle with Earth and the Sun.
It is also known as the ‘leading
Lagrange point’ and is some-
times called the ‘“Trojan point’.

L4 is associated with asteroids
that share the Earth’s orbit and
remain relatively stable there.

5. L5 (Lagrange Point 5): L5 is
located 60 degrees behind Earth
in its orbit, forming an equilateral
triangle with Earth and the Sun.
Like L4, it is also referred to as
the ‘trailing Lagrange point’ and
is associated with groups of
asteroids that remain relatively
stable in that region.

Minister Narendra Modi, needs appre-
ciation, as it is the need for the next cen-
tury. Only a visionary leader can direct
our scientific community to work on
areas that need attention in the next cen-
tury. Of course, the government should
see that overemphasis on space research
should not deter the morale of research-
ers working in other areas of science.
The current success in lunar and solar
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missions is the result of our exemplary
strength in basic science we gained over
the ages. Aditya-L1 is the shining face of
Bharat that will take us to the zenith of
global science.

*The writer is a science
communicator and an adjunct faculty
at the National Institute of Advanced

Studies, Bengaluru. He can be reached
at bijudharmapalan@gmail.com.
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dition, has forged a new identity as

a global powerhouse, a prominent
player in diplomacy, technology, and
sustainability. Noteworthy achieve-
ments in space exploration, leadership
within the G-20, and collaborative ven-
tures such as IMEC (India-Middle East-
Europe Economic Corridor) and the
GBA (Global Biofuel Alliance) under-
score India’s growing global influence.
This article delves into the significance
of Chandrayan III, Aditya-L1, G-20
Presidency, and international partner-

I ndia, steeped in rich history and tra-

India’s
Ascendancy In
Global Diplomacy

What distinguishes India’s triumph in science
diplomacy is not only its brilliance of conception but
also its masterful execution, as the country’s
successful space missions, stellar G20 presidency,
and other global collaborations have shown
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ships, highlighting India’s unwavering
commitment to global progress.

CHANDRAYAN Iil: A MONUMENTAL
LEAP IN INDIA’S SPACE ODYSSEY
Throughout history, certain moments
transcend time and leave an indelible
mark on a nation’s collective memory.
On August 23, 2023, India bore wit-
ness to such an extraordinary moment.
As the lunar lander Vikram executed
a flawless touchdown on the moon’s
surface and the rover Pragyan grace-
fully rolled out, a wave of jubilation and
pride swept across the nation. India had
achieved the seemingly impossible: A
successful landing on the treacherous
terrain of the moon’s southern polar re-
gion. This remarkable feat positioned
India as the fourth nation to reach the
lunar surface and the first to conquer the
challenging south pole. Beyond its astro-

nomical significance, this achievement
underscored India’s increasing influence
and prominence in global diplomacy,
especially in the realm of science diplo-
macy.

ADITYA-L1: ILLUMINATING INDIA’S
SPACE ODYSSEY

Following the triumphant launch and
landing of Chandrayan IIT on the moon’s
surface, the launch of Aditya-L1 marked
yet another milestone in India’s space
journey, brimming with enthusiasm and
optimism.

Aditya-L1 represents India’s inaugu-
ral space mission dedicated to studying
the Sun. This spacecraft will be posi-
tioned in a halo orbit around Lagrange
point 1 (L1) of the Sun-Earth system,
approximately 1.5 million kilometres
from the Earth. The strategic place-
ment in the L1 halo orbit allows unin-

The G20 New Delhi Summit succeeded with the formation of IMEC (India-
Middle East-Europe Economic Corridor) and GBA (Global Biofuel Alliance)
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terrupted observations of the Sun, free
from eclipses or occultation, providing
real-time insights into solar activities
and their impact on space weather. The
spacecraft carries seven advanced pay-
loads designed to study the photosphere,
chromosphere, and the outermost layers
of the Sun (the corona) using electro-
magnetic, particle, and magnetic field
detectors. With four payloads directly
observing the Sun and three conducting
in-situ studies at Lagrange point L1, the
mission promises invaluable scientific
insights into the propagation of solar
dynamics in the interplanetary medium.

G-20 GLOBAL SUMMIT: INDIA’S
DIPLOMATIC TRIUMPH

Following these remarkable space
achievements, India hosted the G-20
summit in New Delhi, an unprecedented
success that underscored India’s prowess
in diplomacy and statecraft. Notably,
the summit’s unanimous declaration
garnered widespread acclaim, and In-
dia’s adept handling of the Ukraine crisis
showcased its diplomatic finesse. How-
ever, the summit’s more transformative
outcomes included the introduction of
the India-Middle East-Europe Econom-
ic Corridor (IMEC) and the launch of
the Global Biofuel Alliance (GBA).

IMEC: A PARADIGM SHIFT IN
INTERNATIONAL COOPERATION
One of the most significant outcomes
of the G-20 summit was the announce-
ment of IMEC, the India-Middle East-
Europe Economic Corridor. Equally
ground-breaking was the formation of
the Global Biofuel Alliance. Within the
global commitment to reducing Green-
house Gas emissions, these initiatives
stand out as trailblazing and inspiring.

IMEC has earned unanimous praise
for its well-conceived and strategically
potent approach to international coop-
eration, distinguishing itself from Chi-
na’s older and flawed Belt and Road Ini-
tiative (BRI). IMEC’s design surpasses
its predecessor in every aspect, offering
a more finely tuned approach.

India successfully garnered the sup-
port of the US, UAE, Saudi Arabia, Eu-
ropean Union (EU), Italy, France, and
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Germany for the economic corridor dur-
ing the G20 Summit in New Delhi. This
project aims to enhance connectivity
and economic integration across South
Asia, the Arabian Gulf, and Europe.
It positions itself as a credible alterna-
tive to China’s Belt and Road Initiative
(BRI), which has encountered numerous
challenges, including concerns about
debt sustainability. Notably, Italy has
expressed intentions to withdraw from
the BRI.

Ashwini Vaishnaw, India’s Railway
Minister, emphasised the distinctiveness
of IMEC in comparison to the BRI, as-
serting that it will be economically vi-
able and avoid the debt traps that some
host nations have experienced under
the Chinese project. Vaishnaw stated
confidently that IMEC would be so fi-
nancially viable that several multilateral
institutions are eager to fund it, empha-
sising its potential to generate revenue
independently.

DIVERGENT APPROACHES:

IMEC VS BRI

While the Belt and Road Initiative com-
prises six corridors, IMEC stands as a
two-pronged initiative, consisting of
an eastern corridor linking India to the
Arabian peninsula and a northern cor-
ridor connecting the Arabian peninsula
to Europe. The inclusion of a railway
network for cost-effective cross-border
ship-to-rail transportation distinguish-
es IMEC. It seeks to boost economic
efficiency, reduce costs, and promote
economic unity among participating
nations, all the while aligning with sus-
tainable development goals.

BRI, associated with China’s ex-
panding sphere of influence, has faced
criticism for its economic consequences
on participating countries. American
President Joe Biden has referred to it
as the “debt and noose” project due to
concerns about lending practices. In
contrast, he staunchly supports IMEC,
recognising the manifold opportunities
it offers in terms of trade, clean energy
export, and infrastructure development.

European Commission President Ur-
sula von der Leyen described IMEC as a
historic project, emphasising its role as
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a green and digital bridge between con-
tinents and civilizations. The proposed
rail link is expected to accelerate trade
between India and Europe by 40%.

GLOBAL BIOFUEL ALLIANCE:
PIONEERING ENVIRONMENTAL
SUSTAINABILITY

The G20 summit also marked the launch
of the Global Biofuel Alliance (GBA), a
momentous event signalling a new era of
environmental sustainability and a reso-
lute commitment to mitigating Green-
house Gas emissions. Prime Minister
Narendra Modi inaugurated this initia-
tive in the presence of prominent lead-
ers, including US President Joe Biden,
Brazilian President Luiz Inacio Lula da
Silva, Argentinian President Alberto
Angel Ferndndez, Italian Prime Min-
ister Giorgia Meloni, and Bangladesh
Prime Minister Sheikh Hasina. Notably,
this alliance comprises 19 participating
nations, with India, Brazil, and the US
at its core. The G20 partners include
Argentina, Canada, Italy, and South
Africa, while Bangladesh, Singapore,
Mauritius, and the UAE participate as
G20 invitee countries.

Moreover, several nations, includ-
ing Iceland, Kenya, Guyana, Paraguay,
Seychelles, Sri Lanka, Uganda, and Fin-
land, expressed keen interest in joining
the alliance. Influential international
and multilateral organisations, such as
the World Bank, Asian Development
Bank, World Economic Forum, World
LPG Organisation, UN Energy for All,
UNIDO, Biofutures Platform, Inter-
national Civil Aviation Organisation,
International Energy Agency, Inter-
national Energy Forum, International
Renewable Energy Agency, and World
Biogas Association, have also expressed
their intent to participate.

The alliance’s founding triumvirate,

The founding triumvirate

of GBA — India, Brazil and
the US — command 85% of
global biofuel production,
underscoring their pivotal
roles in this initiative
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Chandrayaan lll
Integrated
Module during
the testing stage

consisting of the US, India, and Brazil,
commands a significant 85% share of
global biofuel production and an im-
pressive 81% share of consumption,
underscoring their pivotal roles in this
initiative. Prime Minister Modi aptly
lauded the launch of the Global Biofuel
Alliance as a watershed moment in the
pursuit of sustainability and clean en-
ergy, thanking the member nations for
their participation.

Notably absent from the alliance are
China, as well as major oil producers
Saudi Arabia and Russia. IMEC, con-
ceived by India, seeks to position itself
as a global forum for fostering demand
growth, technology transfer for biofuel
production, and trade enhancement, po-
tentially influencing the Organization
of the Petroleum Exporting Countries
(OPEC)-plus grouping, of which Saudi
Arabia and Russia are members.

The G20 Leaders’ Declaration on
that momentous day emphasised the sig-
nificance of sustainable biofuels in zero
and low-emission development strate-



gies, acknowledging the establishment
of the Global Biofuel Alliance. Accord-
ing to the International Energy Agency
(IEA), the world must triple its biofuel
production by 2030 to align with the
net-zero emissions goal by 2050.

India, on its ambitious path to clean-
er energy, has committed to achieving
carbon neutrality by 2070 and has set
forth an ambitious biofuel roadmap.
The government aims for a 20% etha-
nol blending in petrol by 2025-26, a
remarkable acceleration considering
the original target was set for 2030. In-
dia’s progress aligns with the growth of
the global ethanol market, projected to
reach $162.12 billion by 2032. Much
like the International Solar Alliance, the
Global Biofuel Alliance’s central focus
revolves around accelerating the adop-
tion of biofuels, promoting innovation
in biofuel technologies, establishing uni-
versally accepted standards, identifying
global best practices, and encouraging
active industry engagement. This alli-
ance represents a formidable catalyst
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for positive change on the global stage,
propelling us toward a more sustainable
and environmentally conscious future.

INTERNATIONAL SOLAR

ALLIANCE: ILLUMINATING

THE GLOBE WITH SOLAR ENERGY
Launched in conjunction with COP21,
the International Solar Alliance (ISA),
an India-led international coalition, ex-
emplifies India’s collaborative approach
to global solar proliferation. Born from
a partnership between India and France,
this alliance transcends technology; it
embodies a shared vision. The ISA un-
derscores India’s global commitment to
unite nations under the banner of solar
energy, transcending borders.

The “Towards 1000’ strategy envi-
sions a solar-powered revolution, mobil-
ising $1 trillion in investments, provid-
ing energy access to a billion people, and
installing 1,000 GW of solar capacity by
2030. The ISA is more than just num-
bers; it’s about transforming lives and
shaping a sustainable tomorrow.
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As of November 2022, India proud-
ly ranked as the fourth-largest global
solar PV deployer, boasting an impres-
sive installed capacity of around 61.97
GW. Achieving grid parity, where solar
tariffs rival conventional sources, has
positioned solar energy as a formidable
contender in the energy landscape.

THE FUTURE: DEDICATED TO

GLOBAL GOOD

In recent years, India has made astonish-
ing strides in global diplomacy, a testa-
ment to its remarkable achievements and
boundless potential, particularly in the
realm of science and technology. These
accomplishments have catapulted In-
dia to the forefront of nations poised to
shape and influence the course of world
events in profound ways.

What distinguishes India’s triumph
in science diplomacy is not only its bril-
liance of conception but also its mas-
terful execution. Unlike some other
nations, India harbours no territorial
ambitions. Its economic growth is pri-
marily fuelled by its own abundant re-
sources, both tangible and intangible.

This is the era of Indian leadership
and a global vision that transcends
boundaries. These developments po-
sition India uniquely, perched on a
precipice of distinction, as an emerging
global power with an entirely altruistic
agenda, devoid of narrow self-interest
and propelled by a spirit of global wel-
fare. It promises to be a force that fosters
creativity and cooperation, contributing
significantly to the collective betterment
of humanity. The future beckons India
warmly, inviting it to assume the role of
a ‘Vishwabandhu’ not by chance, but
by the sheer merit and magnificence of
its intentions.

*The writer, a Harvard educated
civil servant, is a former Secretary

to the Government of India. He also
served on the Central Administrative
Tribunal and as Secretary

General of ASSOCHAM. He
commands extensive expertise in the
fields including Media and
Information, Industrial and Labour
Reforms, and Public Policy.
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Harnessing Solar
Energy for the
Common Man

Richly endowed with sunlight for a major part of the year,
India has an easily accessible source of energy for
multifarious use; only if it could become more economical
for the last citizen standing
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nergy is the primary need for human life. For
living, we need cellular energy that we gather
through various metabolic processes. The first
form of this chemical energy, though, comes
from photosynthesis taking place in green
plants and algae. Even to carry out our day-
to-day activities, we depend on various forms
of energy. These energies primarily come from
fossil fuels. Fossil fuels are formed by millions
of years of geological processes. Since our
consumption of these fuels is higher, it will
be difficult to replenish fossil fuels during the
life span of a human being. Apart from their
dwindling resources, fossil fuels also cause
severe environmental impacts due to burn-
ing. There is a growing push and adoption of
renewable, cleaner alternate energy resources.

CAPTURING THE SUN GOD’S POWER

Ever since humans evolved on this planet,
we have been looking at the sun as a divine
superpower. All civilisations across continents
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have revered the sun and utilised its energy for
lighting and heating purposes. The Greeks
and Romans, for example, designed their
homes to capture the sun’s warmth during
the day, using materials like stone and glass to
enhance this effect. The earliest documented
use of a solar oven dates back to the 18th
century. Swiss physicist Horace-Bénédict de
Saussure built a solar hot box in 1767, which
was essentially an insulated box with a glass
cover to trap solar heat.

However, scientific studies on utilising
solar power started only during the 19th cen-
tury. In 1839, French physicist Alexandre Ed-
mond Becquerel discovered the photovoltaic
effect, which describes the generation of an
electric current when certain materials are
exposed to light. This laid the foundation for
modern solar cells. The first practical solar
cell was constructed by Charles Fritts in 1883
using selenium and gold. It had an energy
conversion efficiency of about 1%. In 1887, a
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significant scientific breakthrough oc-
curred when Heinrich Hertz, a German
scientist, made a pioneering discovery
of the photoelectric phenomenon. As a
result of these developments, a pioneer-
ing solar cell was devised by Aleksandr
Stoletov, a prominent Russian scientist,
utilising the principles of the photoelec-
tric effect.

Following the elucidation of the pho-
tovoltaic effect and the photoelectric
effect, researchers worldwide persisted
in their endeavours to develop solar cell
models and designs. However, none of
these endeavours yielded commercially
feasible outcomes. The 1950s marked a
significant turning point in the field of
solar energy as physicists at Bell Labo-
ratories in New Jersey, United States,
recognised the superior efficiency of
semiconducting materials, particularly
silicon, compared to selenium. This dis-
covery paved the way for the develop-
ment of the first commercially viable
solar cell, which achieved an energy
conversion rate of 6 per cent. The main
people credited with the development
of the initial silicon solar cell were Da-
ryl Chapin, Calvin Fuller, and Gerald
Pearson of Bell Labs.

STRUCTURE OF SOLAR CELL

A solar cell, also known as a photovol-

taic cell, is a semiconductor device that
converts sunlight into electrical energy.
It has a specific structure that allows it
to harness the energy of photons from
sunlight. Here’s a basic outline of the
structure of a typical silicon-based so-
lar cell:

1. Top Contact/Grid Electrode (Front
Surface): The top layer of the solar cell is
a metal grid or a transparent conducting
oxide (TCO) layer. This grid or layer al-
lows sunlight to pass through and reach
the semiconductor material while also
providing electrical contact to collect
the generated electrons.

2. Antireflection Coating (Optional):
Some solar cells have an antireflec-
tion coating on the front surface. This
coating helps reduce the reflection of
sunlight, allowing more photons to be
absorbed by the cell.

3. Emitter Layer: Beneath the top con-
tact, there is an emitter layer. This layer
is typically made of a thin layer of a dif-
ferent semiconductor material (such as
boron-doped silicon). It helps create an
electric field within the cell and assists
in the separation of electrons and holes.
4. Base Layer (P-N Junction): Below
the emitter layer, there is the base layer.
It is made of a different type of semi-
conductor material (often phosphorous-
doped silicon) and forms a junction with

More than 46,000 solar panels installed at Cochin International Airport

24 |

SCIENCE INDIA | SEPTEMBER, 2023

the emitter layer. This is called the P-N
junction. It’s a critical part of the solar
cell where electron-hole pairs are gener-
ated.

5. Back Surface Field (Optional): Some
solar cells have an additional layer at the
back surface, called the back surface
field. It is designed to further improve
the collection of electrons.

6. Back Contact (Back Surface): The
back contact is usually a metal layer
that covers the entire back surface of
the solar cell. It provides a path for the
electrons to be collected and sent out
of the cell.

7. Anti-Reflective Coating (Back Sur-
face, Optional): Similar to the front
surface, some solar cells may have an
antireflection coating on the back sur-
face as well.

8. Encapsulation (Front and Back):
Solar cells are typically encapsulated
to protect them from environmental
factors like moisture, dust, and physi-
cal damage. This encapsulation is done
using materials like glass and special
polymers.

It is important to note that there are
different types of solar cells (e.g., mono-
crystalline, polycrystalline, thin-film),
and their internal structures may vary.
However, the basic principles of gener-
ating electricity from sunlight through
the photovoltaic effect remain the same.
The arrangement and characteristics of
the layers may be tailored to optimise
performance for specific applications or
to make use of different semiconductor
materials.

SOLAR ENERGY IN INDIA

India possesses a significant capacity
for harnessing solar energy. The coun-
try’s annual incident energy amounts
to around 5,000 trillion kilowatt-hours
(kWh), with the majority of regions re-
ceiving a daily average of 4-7 kWh per
square metre. The potential for scalabil-
ity of solar photovoltaic power in India
is substantial. India’s interest in solar
energy began in the 1970s, largely in re-
sponse to the global oil crises during that
decade. This led to the establishment of
the Department of Non-Conventional
Energy Sources (DNES) in 1982, which



later became the Ministry of New and
Renewable Energy (MNRE).

Central Electronics Limited, a gov-
ernment-owned enterprise, developed
and produced the country’s first solar
photovoltaic cell in 1977 and the first
solar photovoltaic panel in 1978 as well
as the installation and commissioning of
India’s first solar power plant in 1992.
Subsequently, in the 1990s, numer-
ous other companies entered the solar
manufacturing sector. This included
two state-owned entities, BEL and
BHEL, which also manufactured solar
cells primarily for space applications.
Additionally, Tata BP Solar, a private
joint venture, focused on addressing the
emerging terrestrial solar applications.
During the 2000s, there was notable
growth in the solar sector with the emer-
gence of many other companies includ-
ing Moser Baer, Indosolar, and Websol.

The government of India initiated
various schemes for promoting solar
energy. The National Solar Mission
was initiated by India in 2010, aiming
to achieve a solar power capacity of 20
GW by 2020. However, in 20135, this
target was revised and extended to 100
GW by 2022. The rate of solar installa-
tions had significant growth inside the
country throughout the 2010 decade.
As of 2021, the installed capacity of so-
lar photovoltaic (PV) systems in India
amounted to 49 gigawatts (GW). As a
result, India has achieved a prominent
position among the top five nations
globally in terms of both yearly deploy-
ment and cumulative deployment.

In the year 2020, the government of
India declared a commendable objective
pertaining to renewable energy, aiming
to achieve a capacity of 450 gigawatts
(GW) by the year 2030. It is anticipated
that a significant portion, ranging from
280 to 300 GW, will be derived from
solar energy sources. During the 2021

United Nations Climate Change Confer-
ence, commonly known as COP-26, our
Prime Minister Narendra Modi made
a declaration regarding India’s energy
goals, stating that the country aims to
achieve a capacity of 500 GW of renew-
able energy sources by the year 2030,
while also striving for carbon neutrality
by the year 2070.

GRASSROOTS APPLICATIONS

OF SOLAR POWER

These technological developments have
resulted in significant social and eco-
nomic benefits for society. The advances
in solar energy production have helped
people in remote areas, where there is
a lack of proper electric infrastructure.
Even in remote forest areas, villagers
and forest officials can enjoy the benefits
of solar power in lighting their spaces
and running appliances like radio or
television sets. The biggest beneficiaries
are the women folk of the community.
Previously, they were using Kerosene or
firewood for lighting and cooking pur-
poses. Apart from the physical strains,
the smoke emanated from it causes re-

The public sector company, Indian 0il’s novel Indoor
Solar Cooking System called the ‘Surya Nutan’, can
cook enough for a family of four during the day and
night using the daily captured sunlight. The device can
harness solar energy and transform it into heat
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Above: In 1884, Charles Fritts
installed the world’s first rooftop
photovoltaic solar array on a New
York City roof; Left: French physicist
Edmond Becquerel, who discovered
the photovoltaic effect

spiratory illness in many women. Ap-
pliances working using solar power like
solar lanterns, solar cookers, and solar
water heating systems have made life
easy for these people. The public sec-
tor company, Indian Oil’s novel Indoor
Solar Cooking System called the ‘Surya
Nutan’, can cook enough for a family of
four during the day and night using the
daily captured sunlight. The device is
capable of harnessing solar energy and
transforming it into heat using a spe-
cifically engineered heating component.
It then proceeds to store this thermal
energy within a scientifically validat-
ed thermal battery, which can then be
utilised for indoor cooking purposes.
Even though we have developed every
appliance that works with solar power,
from calculators to aircraft, it has not
received the acceptance from the public
as it should have. The primary reason is
the high cost involved with technology
compared to other cheaper technolo-
gies available today. Many groups are
working on technologies that can be
made affordable to the common man.
A Shimla-based NGO, Himalayan Re-
search Group (HRG), has developed
low-cost solar water heaters for people
in the hills.

Our farmers have to rely on the en-
ergy from the grid or diesel generators
to run the pump when they are pump-
ing water for irrigation, which causes
enormous delays and economic strain.
They would benefit tremendously from
having access to an efficient watering
system like the Solar Water Pump. It
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The solar cell is a p-n junction device where n-type refers to the negatively charged electrons donated by donor impurity
atoms and p-type refers to the positively charged holes created by acceptor impurity atoms

does this by guaranteeing that their
fields have a steady and unending sup-
ply of water, which in turn boosts crop
production. The Ministry of New and
Renewable Energy (MNRE) has initi-
ated the PM-KUSUM (Pradhan Mantri
Kisan Urja Suraksha evam Utthaan Ma-
habhiyan) Scheme to facilitate the instal-
lation of subsidised solar pumps and
distributed solar power plants across the
nation. More than 3.5 million farmers
across India will benefit from this effort,
which is one of the largest clean energy
distribution programmes ever under-
taken anywhere in the world.

But in future, when we meet a situa-
tion where currently available technolo-
gies become inoperational, we will not
have any other alternative, but to use
solar technologies. Solar is the energy
for the future. The development in the
field is so exhaustive that scientists have
developed solar cars, planes and space
crafts, thereby reducing our dependence
on fossil fuels. Even in spacecraft of our
Chandrayaan 3 and Aditya-L1 missions,
solar panels have been installed.

SOLAR ENERGY

PRODUCTION IN INDIA

India has emerged as a global leader in
solar energy production, having devel-
oped technology to harness solar en-
ergy to the maximum in every available
free space. We have been successful in
operating our airports on solar power.
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Cochin International Airport in Kerala
is the world’s first fully solar-powered
airport; many others have followed suit.
India’s largest floating solar power proj-
ect having a capacity of 100MW was
commissioned in Ramagundam, Telan-
gana, on July 1,2022. The historic city
of Sanchi in Madhya Pradesh was de-
clared the first solar city in the country
on 7 September 2023, generating 3 MW
of electricity.

Furthermore, the solar energy indus-
try in India has emerged as a significant
contributor to the capacity of power
generation connected to the grid, in line
with the government’s commitment for
sustainable development. The incorpo-
ration of this element has become an
essential aspect in addressing the coun-
try’s energy needs and ensuring stability
and reliability of its energy supply. This
has resulted in an overall improvement
in living conditions and economic pros-
pects at the local level.

As a global leader in solar technolo-
gies, the country’s Prime Minister Nar-
endra Modi has initiated the ‘One Sun,
One World, One Grid’ concept that en-
visions the development of a connected
grid infrastructure that spans different
continents, allowing for the efficient
sharing and distribution of solar power
globally. The goal is to optimise the util-
isation of solar resources, enhance en-
ergy security, and reduce greenhouse gas
emissions. He introduced this concept
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during the first assembly of the Interna-
tional Solar Alliance (ISA) held in New
Delhi in October 2018. The Internation-
al Solar Alliance is an intergovernmental
organisation co-founded by India and
France, aimed at promoting solar en-
ergy and increasing cooperation among
solar-rich countries. It is important to
note that ‘One Sun, One World, One
Grid’ is a visionary concept that faces
various technical, logistical, and geo-
political challenges. Implementing such
a global grid would require extensive
coordination, investment, and the devel-
opment of advanced grid management
technologies. However, if successful, it
could revolutionise the way renewable
energy is harnessed and distributed on
a worldwide scale. We cannot rely on
fossil fuels for a longer period, as they
will soon exhaust. Even today, the cost
of fossil fuels has become so high that it
has become unaffordable for the com-
mon man. We need to shift to cleaner,
greener alternative sources of energy like
solar, hydrogen, etc. Being a country
located in the tropics, India has the ad-
vantage of reaping solar energy to the
maximum and can effectively provide
continuous electricity at a cheaper cost

in every corner of the country.
*The writer is a science com-
municator and an adjunct faculty at
the National Institute of Advanced
Studies, Bengaluru. He can be reached
at bijudharmapalan@gmail.com.



Bridging Gap Between
Agriculture and Technology

The WINDS portal, designed to help farmers make informed choices
with weather forecast, gets a manual for its easy understanding

m Science India Bureau

series of initiatives to digitally
arm the agricultural sector fur-
ther were launched by the Union

Finance Minister Nirmala Sitharaman
recently. These included a manual for the
WINDS portal, which stands for Weath-
er Information Network Data Systems.

Along with the WINDS manual, the
finance minister also launched the Kisan
Rin portal and the Ghar Ghar KCC
(Kisan Credit Card) campaign.

The WINDS portal, launched in
July by the Ministry of Agriculture and
Farmers’ Welfare, leverages advanced
weather data analytics to provide ac-
tionable insights into weather patterns,
which can help farmers take suitable and
well-informed decisions.

According to reports, the WINDS
initiative aims to set up a strong network
of weather stations, including stations at
the block and gram panchayat level. This
implies that the critical weather-related
information will be easily accessible to
farmers, enabling accurate monitoring
of weather patterns, effective planning,
risk assessment and timely response to
climatic challenges and emergencies.

By bringing information closer to the
stakeholders, the portal aims to bridge
the gap in weather data availability.

The manual will serve as an impor-
tant link in the journey of the stakehold-
ers to become integrated with the digital
revolution taking place in different sec-
tors. The comprehensive manual will
provide an in-depth understanding of the
portal’s functionalities, data interpreta-
tion, and effective utilization, empower-
ing not just farmers but even policymak-
ers and various other agricultural entities
to make informed choices.

The portal also addresses the need of
parametric crop insurance scheme of the
government, in addition to non-scheme
parametric insurance programmes for
crop risk mitigation and disaster risk re-
duction and mitigation being run by the
insurance industry.

The need for accelerating digitalisa-
tion of Indian agriculture has for long
been emphasized by the experts as it can
prove to be a game changer for the sec-
tor. It involves integrating cutting-edge
digital technology into the farm produc-
tion system, including artificial intelli-
gence (Al), robotics, uncrewed aviation
systems such as drones, sensors and com-
munication systems. As per the Food and
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Left: Launch of the manual for
WINDS portal

Agricultural Organization (FAO),
India is already the second largest
food producer in the world but con-
tinues to have immense potential to
improve and increase production
with the intervention of technology.
The government has been pro-
actively pushing for digital initiatives
in the agricultural sector, an important
part of which is the Digital Agriculture
Mission 2021-25, launched in September
2021 by the Union Minister of Agricul-
ture and Farmers Welfare, Narendra
Singh Tomar. The aim of this mission is
to encourage and speed up agricultural
projects through cutting-edge technolo-
gies. A key highlight of this mission’s
objectives is to create a crop production
forecast model for which NITI Aayog
has teamed up with International Busi-
ness Machine (IBM) to deliver data on
crop output, soil quality, agricultural
input control, and early disease outbreak
warning.
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Sun: The
Sustainer of Life

The Sun has enjoyed a place of supreme importance in the
Indian way of life since ancient times, and most notably
celebrated through the elaborate Surya Namaskar in Yoga

® Dr Rajiv Rastogi

he Sun has always attracted
I humans as a powerful source
of energy. Many races and ci-
vilisations have worshipped the Sun as
a God. These were most practised by
Vedic Indians, Persians, Greeks, and
Romans which were the most advanced
civilisations of their times. Scientists al-
ways wanted to know more and more
about the Sun and other planets. For
that, different missions were initiated
by the leading countries of the world but
only few succeeded. The distance of the
Sun from the earth was a limiting factor
behind the mission towards the Sun. But
people are curious to know about the
intensity of the Sun’s heat, its atmosphere
and about any existence of life there, as
on the moon and Mars.

India’s successful launch of its Ad-
itya-L1 mission recently, soon following
the successful landing of Chandrayan 3
on the southern part of the moon was a
big surprise for the developed nations
as India’s calibre was always underesti-
mated by them.
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The importance of the Sun in our
daily life cannot be overstated, and In-
dia’s mission to this celestial body is but
a tiny step towards understanding the
life-giver of this universe.

In fact, no life is possible on the earth
without the Sun. It is believed that this
whole universe has been made from the
five great elements, viz. earth, water,
sun, air, and ether, also known as Pan-
chamahabhutas. Our body has all these
five elements in it. So, it can be said that
we have a close relationship with these
Panchamahabhutas, which not only af-
fect our body in different ways but also
help in keeping us healthy and fit.

IMPORTANCE OF SUN IN INDIAN LIFE

If we see the ancient references, it can be
said that the Rishis of the Vedic period
had clear concepts about the therapeu-
tic values of earth, water, air, and sun.
There are a good number of descriptions
in Atharvaveda and Yajurveda which
narrate the qualities and therapeutic po-
tentials of these elements. Earth is nar-
rated as ‘Mother’, water is considered as
‘Amrita’(panacea) and Sun is equated to
‘Brahma’ (the creator). There is extensive
mention of Vayu (air) in Rigveda and
is considered to be the divine force of
all activities, sensations, and peace.
Perhaps these considerations had led to
different cults which worshipped trees,
rivers, Sun, God of rain (Indra), God of
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air (Varuna), etc.

The Sun is the creator. It is the source
of energy. A lot of references can be seen
in our ancient literature worshiping
the Sun. In India, references are found
of many Sun temples. Sun temple is a
structure used for religious or spiritual
activities and dedicated to the Sun or
solar deity. We can see the references
of Konark Sun Temple in Puri (Odi-
sha) built by the emperor Narasingha
Deva I (1238-1264 CE) of the Eastern
Ganga dynasty; Katarmal Sun Temple
in Almora (Uttarakhand) built by the
Katyuri kings in the ninth century CE;
Sun Temple in Modhera in Mehsana
district (Gujarat) situated on the banks
of river Pushpavati and built by Bhima
I of Chalukya dynasty in 1026 CE; the
Martand Sun Temple Lalitaditya Muk-
tapida of the Karkota dynasty in Anant-
nag district, Jammu and Kashmir, built
in the eighth century CE (the oldest in
the country); Surya Mandir in Gwalior
(Madhya Pradesh) and Sidhgora Sun
Temple, in Jamshedpur (Jharkhand), etc.

Not only in India, but references
are also available regarding sun temples
in other countries. One such temple in
Beijing, China, was built in 1530 dur-
ing the Ming dynasty by the emperor
Jiajing. The temple of the Sun was used
by the imperial court for elaborate acts
of worship involving fasting, prayers,
dancing, etc., as a part of year-long cer-
emonies involving all the temples. In
ancient Egypt also, there were several
sun temples.

In the recently organised G20 Sum-
mit at New Delhi on 9-10th September,
2023, with the theme ‘Vasudhaiva Ku-
tumbakam — One Earth-One Family-
One Future’, Konark Sun temple which
isa UNESCO heritage, was displayed in
the background of morning programme
as a symbol of ancient Indian knowl-
edge, developed civilization, and excel-
lence in architecture.

SUN: THE PURIFIER, THE HEALER

The practices of Surya Namas-
kar (Sun Salute), Dugdhakalpa (mono
diet on milk), Upvas (fasting), Usha-
panm (drinking water in the morning)
and Sandhya (Hindu ritual in the morn-

According to ancient Indian thought, human body as well as the entire universe
are made up of Panchamahabhutas or the five basic elements
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Konark temple in Puri, built by
Narasingha Deva | in the 13th
century, is dedicated to the Sun

Image Courtesy: Wikimedia Commons

ing when holy water is offered to the Sun,
the Creator) were widely practiced in
early days for health and healing. Every
Hindu was advised to do Sandhya pref-
erably standing in the water of a running
river or a brook or in a lake or pond to
offer Arghya to Lord Sun.

Arghya to Sun is ablutions of water
to the Sun. The first part of Arghya con-
sisted of hymns addressed to water and
its benefits while the sprinkling of water
on the face and head as well as touching
the different organs with wetted fingers
are meant to purify these parts and in-
voke the respective deities on them. This
also stimulates the various nerve centres
and wakes up the dormant powers of
the body. Arghya is meant to drive the
demons that obstruct the path of the ris-
ing sun. While the sun is the intellect, the
demons are the evils of lust, anger, and
greed. It is said that we pray to the Sun
and offer Arghya for our peaceful life.

Rigveda says that the Sun is a great
physician. It is believed that health and
ill-health are under his control. He is
prayed to for the cure of heart disease
and jaundice. He is the greatest purifier.
The Sun rays are also recognised as effec-
tive destroyers of disease germs — ‘the

rising sun kills with his rays, the germs
that pervade the world; the setting sun
does the same’.

Sun is very deeply connected to our
lifestyle. From ancient times, the Sun
worship has been in existence in some
form or the other. It can be said that
the traditional Indian lifestyle revolves
around the Sun. From waking up early
in the morning before the sunrise, i.e.,
in brabmamuburia, till night at the time
of sleep, the pattern of biological clock
is followed. Sun is the representative of
Agni in the body. Hence, taking food in
coordination with the Sun is always ben-
eficial. Physicians usually advise to take
lunch preferably around 12.00 noon as
that time the Sun is at the peak and our
Jatharagni (gastric fire) is at maximum
capacity. Similarly, in the evening it is
advised to take light food preferably at

practice of Surya Namaskara. So, this is
a way of acknowledging and appreciat-
ing the Sun god. When we practise Surya
Namaskara, we offer our gratitude to
Lord Sun and pray to him to give us wis-
dom, energy, and patience. Surya Na-
maskar is the most useful and popular
mode of Yogic exercises which briefly be-
stows the benefits of Asanas, Pranayama
and Mudras altogether. Surya Namas-
kara energises the entire neuro-muscular
system of the body. Its regular practice
ensures a balanced supply of oxygenated
blood and perfect harmony to all the sys-
tems of the body, thus invigorating the
entire psychosomatic system of human
constitution. Apart from the practice
of Surya Namaskara, morning walk
is preferred in sunshine along with the
practice of Yogasanas and Pranayama.
Surya Namaskara is beneficial for

Sun is the representative of Agni in the body. Hence, taking
food in coordination with the Sun is always beneficial.
Physicians usually advise lunch around 12 noon as then,
the Sun is at its peak and gastric fire at maximum capacity

the time of the sunset considering the
gastric fire at low level. It is also advised
to take fruits ripened in sunshine instead
of artificially ripened with the help of
chemicals. Sunshine keeps them fresh,
alive, vibrant, and natural.

SURYA NAMASKARA: THE

ULTIMATE YOGASANA

Surya Namaskara (Sun Salutation) is a
classic example from Yoga which is very
much relevant to our health. Thanks to
celebrations of the International Day
of Yoga which propagated the science
of Yoga to the whole world, millions
of people the world over are now daily
practising Surya Namaskara. In Surya
Namaskara, we salute the Sun with
12 names of the solar body. Surya Na-
maskara consists of a series of 12 pos-
tures which are performed early in the
morning facing the rising Sun. The 12
postures make a complete round of one
Surya Namaskara. There are 12 Surya
Mantras which are to be recited with the
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physical as well as mental health. It
awakens the vital force (prana shakti);
each position of Surya Namaskara in-
fluences the endocrine glands, increases
immunity, is highly beneficial for ado-
lescents, removes the stiffness of the
body and gives freshness, stretches the
muscles of the entire body which develop
body strength, is highly beneficial for
the health of spinal cord, and provides
physical balance leading to a balanced
personality.

SUNLIGHT FOR WELLNESS
Besides this, the Sun has a lot of other
impacts on our health and life. Sun bath,
colour therapy (treatment of disease
through different rays of the sun), oil
massage to the whole body and exposing
the body to sun’s rays all are practices
that have been used in India for a long
time for a wholesome healthy routine.
The sunlight has healing powers. It
is a combination of seven visible colours
of the rainbow. Sunlight has been in use
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for healing since ages. Water solarised
in colourless transparent glass bottles
acts as a tonic for aged people. It is a
very good remedy for the dentition diar-
rhoea among children. It makes up for
the deficiency of calcium in children. We
get vitamin D directly from the rays of
the sun.

The sun’s rays also influence our
health. Seven colours of the rays, i.e.,
violet, indigo, blue, green, yellow, or-
ange, and red have different therapeutic
effects. These colours work effectively

fect. In the dining room, yellow will be
for appetite and digestion, or orange for
well-being and stimulation.

Sunbath is a popular mode of treat-
ment globally. In India, most of the
Naturopathy Centres have facilities for
sunbath. It is an application of natural
sunlight directly to the exposed body
surface. It is believed that sunlight is
one of the best promoters of health,
which also reduces the chances of dis-
ease. Sunlight not only kills the germs
but vitalizes and energises the body and

Water solarised in colourless transparent glass bottles
acts as a tonic for aged people. It is a very good remedy
for dentition diarrhoea among children. It makes up for
the deficiency of calcium in children

in treatment of different illnesses. It is
believed that these colours affect the hu-
man personality and influence various
stages like mood, concentration, etc.
One of the stalwarts of Naturopa-
thy, Dr JM Jussawalla has mentioned
in his book, Heal Your Mind Heal Your
Body that ‘colours have a direct effect on
our health and personality hence colours
in dress, furnishing and the walls of the
rooms should be chosen and combined
carefully with reference to the needs and
personality of the individuals involved’.
For example, in a sitting room, orange
colour would evoke brightness of mood
and cheerfulness. In the bedroom, green
or blue give a sedative and cooling ef-
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increases its immunity at the same time.
The practice of sunbathing with banana
leaves known as Atapasnana is preva-
lent in Naturopathy Centres, especially
in the southern part of India. It is an
excellent way of sunbathing where the
body is covered with banana leaves dur-
ing sunbathing.

Sunbathing is a wonderful technique
in which either the whole or a part of
the body is exposed to the direct rays of
the sun. Sunbathing has a lot of benefits.
It is useful in the cases of malnutrition,
anaemia, sluggishness or inactivity of the
skin, chronic dyspepsia, neurasthenia,
indigestion, rheumatism, diabetes as well
as obesity.
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In fact, the Sun is deeply amalgam-
ated in our lifestyle. Sun provides us
energy, boosts our stamina, removes
vitamin D deficiency, removes darkness
and enhances immunity. Sun is essential
for the environment, plants, and so many
other activities necessary for living be-
ings. Sun is life and darkness is death.
That is why the Sun is called the ultimate
source of energy and the greatest friend
of humanity.

The Sun is the source of continuous
energy. Sunshine makes us refreshed,
shining, motivating, and vibrant, and
develops a sense of aliveness when we
are in contact with the Sun. Our tradi-
tional lifestyle always insists upon open
houses full of air and sunshine to make
abundance of these items and to elimi-
nate all kinds of disease-causing germs.
Unfortunately, in our so-called modern
living or modern lifestyle, we give least
attention to the Panchamahabhutas or
it can be said that we are drifting away
from these five basic elements. This is
not at all good for our health. These
Panchamahabhutas give us a kind of
positivity which transforms our whole
thought process. Sun teaches us to live a
disciplined lifestyle and with regularity
in each step of life for success.

*The writer is former Assistant
Director (Naturopathy), CCRYN,
Ministry of AYUSH, New Delbi, and
has authored several books on Yoga
and Naturopathy. He can be reached
at rajivrastogi2 018 @gmail.com.

Image Courtesy: ISRO



Image Courtesy: Pixabay

® Dr Indranill Basu-Ray

he sun, a celestial body that has

I been revered and celebrated

across cultures and millennia,

offers more than just poetic inspira-

tion. It is a beacon of health, provid-

ing a myriad of benefits that go beyond

warmth and light. From the synthesis of

essential vitamins to the enhancement

of our mood, the sun truly is nature’s
pharmacy.

In modern times, science has vali-
dated many of these ancient beliefs. We
now understand the sun’s role in pro-
ducing vitamin D, a nutrient essential
for bone health, immune function, and
mood regulation. When our skin is ex-
posed to sunlight, it synthesizes vitamin
D, often referred to as the ‘sunshine vita-
min’. This natural process underscores

Embracing the Sun:
The Golden Key to
our Well-being

Despite bathed in sunlight for a better part of the year,
India reports a staggering Vitamin D deficiency

the symbiotic relationship between hu-
mans and the sun.

However, despite the sun’s abundant
gifts, there’s an irony that’s hard to ig-
nore, especially in countries known for
their sunny climes. Take India, for in-
stance. A land of diverse landscapes and
cultures, India is blessed with plenty of
sunlight throughout the year. From the
golden beaches of Goa to the vast Thar
Desert, the sun casts its glow generously.
Yet, beneath this sunny facade lies a con-
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cerning health anomaly.

According to a 2020 study published
in the Journal of Clinical and Diagnos-
tic Research, a staggering 70.2% of the
Indian population is deficient in vitamin
D. This means that more than 7 out of
10 people in India, a country bathed in
sunlight, are not getting enough of this
essential vitamin. The statistics delve
deeper into this paradox. Women, often
the pillars of Indian households, show
a higher deficiency rate at 77.6%, com-
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pared to men at 62.8%. Furthermore,
one might assume that urban areas, with
their high-rise buildings and pollution,
might be the primary culprits. However,
the study reveals that rural areas, often
associated with open fields and outdoor
activities, have a higher prevalence of vi-
tamin D deficiency at 74.5%, compared
to urban locales at 65.9%.

These figures prompt several ques-
tions. Why, in a country graced with
abundant sunlight, is vitamin D defi-
ciency so rampant? Is it cultural prac-
tices, dietary habits, or simply a lack of
awareness?

THE MULTIFACETED BENEFITS

OF VITAMIN D

The sun’s rays, gentle and warm on our
skin, are not just a source of comfort
but also a natural provider of Vitamin
D. Medical News Today emphasizes
the sun’s role in this synthesis. Delving
deeper into the science behind it, [STOR
Daily explains that our skin contains a
molecule called 7-dehydrocholesterol
(7-DHC). When kissed by the sun’s UVB
radiation, this molecule transforms into
preD3, which eventually matures into
vitamin D3, a vital nutrient for our
health. This synthesis is overseen by the
Vitamin D binding protein, ensuring its
efficiency.

Verywell Health further underscores
Vitamin D3’s role in aiding our body
to absorb calcium, essential for robust
bones. While sunlight is a primary
source, our diet, including foods like
fatty fish, beef liver, eggs, and cheese,
also contribute. IMD highlights Vita-
min D3’s broader protective role, espe-
cially in bolstering our immune system.
The NHS (National Health Service of
the UK) points out its importance in
balancing calcium and phosphate, cru-
cial for bones, teeth, and muscles. Both
Mayo Clinic and Healthline reiterate
its diverse functions, from supporting
muscle activity to enhancing our im-
mune defences.

SUNLIGHT, VITAMIN D, AND
CARDIOVASCULAR HEALTH
The heart, often described as the engine
of our body, plays a pivotal role in our
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overall health. Its rhythmic beats ensure
that every cell receives the oxygen and
nutrients it needs. But like any engine,
the heart requires proper maintenance
and care. Interestingly, sunlight, with its
myriad benefits, emerges as a significant
factor in cardiovascular health.

A study in the European Heart Jour-
nal paints a somewhat alarming picture.
It reveals that individuals deficient in
vitamin D are at a heightened risk for
heart diseases and elevated blood pres-
sure. This connection between vitamin
D and heart health isn’t entirely surpris-
ing. Vitamin D plays a role in regulating
inflammation, a known factor in many
heart-related issues. Inflammation of
the heart’s arteries can lead to block-
ages, which in turn can cause heart
attacks. By helping to manage inflam-
mation, vitamin D indirectly supports
heart health.

However, the relationship between
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vitamin D and heart health is complex.
As Medical News Today points out,
while there isn’t conclusive evidence
from clinical trials linking vitamin D
supplementation directly to improved
heart health, observational studies have
shown some promising correlations.
These studies suggest that individuals
with higher levels of vitamin D in their
system tend to have reduced rates of
heart diseases. It’s a reminder that while
supplements can be beneficial, they are
not a replacement for natural sunlight
exposure and a balanced diet.

But the sun’s benefits for our heart
might not be solely tied to vitamin D. An
intriguing article in Karger introduces a
fresh perspective. It posits that sunlight,
independent of its role in vitamin D syn-
thesis, offers cardiovascular benefits.
Sunlight exposure can lead to the release
of nitric oxide stored in the skin, which
can then enter the bloodstream. Nitric



oxide is a molecule that dilates blood
vessels, reducing blood pressure. This
process can enhance blood flow, ensur-
ing that the heart receives the oxygen
it needs and reducing the strain on this
vital organ.

SUNLIGHT AND MENTAL HEALTH
Beyond the physical, the sun also nour-
ishes our minds. Its radiant beams have
a profound impact on our mental well-
being, influencing our emotions, energy
levels, and even our thought processes.
The interplay between sunlight and our
psyche is a dance as old as time, deeply
rooted in our evolutionary history.

Our brains produce a neurotrans-
mitter called serotonin, often dubbed
the ‘feel-good’ hormone. Sunlight
stimulates the production of serotonin,
leading to elevated moods and a feeling
of calm and focus. On darker days, se-
rotonin production can dip, leading to
feelings of sadness or even depression in
some individuals.

Harvard Health delves into a specific
condition influenced by sunlight: Sea-
sonal Affective Disorder (SAD). SAD is a
type of depression that typically occurs
during the colder months when daylight
is scarce. Symptoms can range from mild
lethargy to more severe depressive epi-
sodes. One of the recommended treat-
ments for SAD is light therapy, which
mimics natural sunlight. This therapy
underscores the sun’s role in regulating
our mental health.

Moreover, sunlight also influences
our sleep patterns. Exposure to natu-
ral light during the day helps regulate
our body’s internal clock, or circadian
rhythm. This rhythm affects our sleep-
wake cycle, hormone release, and other
bodily functions. A regulated circa-
dian rhythm ensures better sleep qual-
ity, which is crucial for mental health.
Poor sleep can lead to irritability, mood
swings, and cognitive impairment.

ADDITIONAL HEALTH

BENEFITS OF SUNLIGHT

The sun, in its vast expanse across the
sky, is more than just a luminous body
that brightens our day. Its rays, while
bathing the Earth in light, also bring

forth a treasure trove of health benefits
that are both direct and indirect.

Medical News Today highlights the
multifaceted advantages of sunlight ex-
posure. Beyond the synthesis of vitamin
D and its cardiovascular benefits, the
sun plays a role in several other health
aspects that might not be immediately
obvious.

One of the most immediate effects of
sunlight is its ability to lower blood pres-
sure. When our skin is exposed to the
sun’s UV rays, it releases a compound
called nitric oxide into our bloodstream.
This compound helps dilate blood ves-
sels, leading to a decrease in blood pres-
sure. This effect is not only beneficial for
heart health but also reduces the risk of
stroke and other vascular complications.

The sun’s protective role extends to
several chronic diseases. For instance,
consistent sunlight exposure has been
linked to a reduced risk of type 1 dia-
betes. While the exact mechanisms are
still under study, some researchers be-
lieve that vitamin D might play a role
in regulating the immune system and
preventing the onset of this autoimmune
condition.

Multiple sclerosis (MS) is another
condition where sunlight seems to have
a protective effect. MS is less common
in regions closer to the equator, where
sunlight exposure is more consistent
year-round. The sun’s UV rays may help
modulate the immune system and reduce
inflammation, both of which are crucial
in managing and preventing MS.

When it comes to cancer, the sun’s
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role is multifaceted. While excessive sun
exposure is linked to skin cancers, mod-
erate sunlight exposure can have protec-
tive effects against certain internal can-
cers. Colon, breast, and prostate cancer
rates are lower in regions with higher
sunlight exposure. The mechanisms are
still being explored, but vitamin D’s role
in cell growth regulation and its anti-in-
flammatory properties might contribute
to these protective effects.

WHERE DO WE GO FROM HERE?

In the dance of life, the sun plays a
rhythm that’s both timeless and es-
sential. Yet, as we’ve seen, even in sun-
drenched lands like India, there’s a gap
between its abundant offerings and our
reception of its gifts.

It’s a gentle reminder that nature’s
blessings, no matter how generous, re-
quire our active participation. Whether
it’s adjusting our daily routines, re-
thinking cultural practices, or simply
spreading awareness, the onus is on us
to bridge the divide. Let’s cherish its
warmth, harness its energy, and most
importantly, share its benefits with our
communities. For in doing so, we not
only honour nature’s pharmacy but also
pave the way for a healthier, brighter
future for all.

*The author is an MD (Med),

DNB (Card), FACP, FACC. He is

a Cardiac Electrophysiologist and
Professor of Cardiology & Public
Health based in Memphis, US. He is
the Chairman of American Academy
for Yoga in Medicine, USA.
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Revolutionising
India’s Geospatial
Landscape

The National Geospatial Policy aims to strengthen
the location-centric industry, which is veritably at
the core of almost everything these days
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To meet the positioning,
navigation and timing
requirements of the
nation, ISRO has
established a regional
navigation satellite
system called
Navigation with Indian
Constellation (NavIC)

m Aswin S

n an era where technology is reshap-

ing the way we perceive and interact

with the world, geospatial informa-

tion has emerged as a pivotal tool for
governments, businesses, and individuals
alike. Geospatial data, which encompasses
location-based information, satellite imagery,
maps, and more, plays a critical role in diverse
sectors such as agriculture, urban planning,
disaster management, and national security.
Recognising the immense potential of geo-
spatial data, India took a pioneering step by
introducing the National Geospatial Policy in
2022, a visionary framework that is poised to
transform the country’s geospatial landscape.
Before jumping into an in-depth review of
the framework, let us see what geospatial
technology is.

GEOSPATIAL TECHNOLOGY: WHAT IS IT?
Geospatial data refers to data associated with
a particular location. This means that the
records in the data set are associated with
geographical location information in the
form of coordinates, addresses, cities, or
pin codes. Geospatial technology refers
to the remarkable digital toolkit, which
is an amalgamation of scientific and
geographic knowledge and techniques
to map, analyse, or visualise geospatial
data for Earth’s surface changes, and
human societies and to help us navigate
our world with precision, therefore mak-
ing it an essential tool for everything from
daily navigation to scientific exploration and
for conservation efforts, which is pivotal for
operational needs of the government, the pri-
vate sector, science, and the individuals. The
world has come a long way from the days of
using paper maps for finding places to adopt-
ing spatial intelligence in everyday decisions.
The story of our country is also not different,
even though the adoption rate here is much

slower than desired.
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GENESIS OF NATIONAL GEOSPATIAL
POLICY (NGP)

India’s geospatial industry has been growing
remarkably. This industry is expected to cross
Rs 63,000 crore by 2025 at a growth rate of
12.8% and to provide employment to more
than 10 lakh people. In India, various levels
of governance are democratic, which makes
the need for data for better governance —
whether national, state, or local level — indis-
pensable. The geospatial data and the aided
applications fulfill the data requirement with
an additional hand of location information
associated with the conventional data giving
multiple dimensions to the data. Geospatial
technologies like Global Positioning System
(GPS), Global Navigation Satellite System
(GNSS), India’s own Navigation using Indian
Constellation (NavIC), Light Detection and
ranging (LiDAR), Location Based Services
(LBS) are being widely used in our day-to-
day life. Many government departments and
services use geospatial data and technolo-
gies for governance. Governments’ flagship
development programmes like Gati Shakti,
Swachh Bharat, Namami Gange, etc. have
substantial geospatial data and technology
components. It is visible that the Government
of India is interested in measures to link space
and location technology with development
and governance. This initiative altered the
geospatial ecosystem of the country and rec-
ognised the technology as an effective and
efficient tool for planning, management, and
decision-making, not only at the local level
but also at the global level. This eventually
paved the way for the launch of the strategic
National Geospatial Policy.

DEEP DIVE INTO INDIA’S NATIONAL
GEOSPATIAL POLICY

India’s journey towards establishing a com-
prehensive geospatial policy began with the
realisation of the strategic importance of
geospatial data in fostering sustainable de-
velopment. Notified on December 28,2022,
the National Geospatial Policy (NGP) was
formulated under the auspices of the Depart-
ment of Science and Technology (DST) and
the Ministry of Electronics and Information
Technology (MEITY). This policy represents
a strategic shift from the previous regime,
which imposed restrictions on the dissemi-
nation and use of geospatial data. NGP is a
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citizen-centric policy that liberalises the
geospatial sector and democratises the
datasets generated by the use of public
funds.

Until a decade ago, in India, the
early adopters of geospatial data and
technologies were the national mapping
agencies like the Survey of India (Sol),
Geological Survey of India (GSI), Na-
tional Atlas and Thematic Mapping Or-
ganization (NATMO), Indian Space Re-
search Organisation (ISRO), etc., having
built-in capacity to create geospatial
data and products. These agencies
completed several projects in different
domains to demonstrate the potential
of spatial data and aided technologies.
With the government departments doing
a good amount of significant work, there
were minimal efforts for the enhance-
ment of private participation in this sec-

tor. This affected the adoption rate of
newer technological advancement in this
rapidly evolving sector in the country at
a much slower pace than desired.

NGP brought deregulation in the
geospatial domain by liberalising the
collection, production, and access of
geospatial data, which goes further by
establishing an overarching framework
for the comprehensive development of
the geospatial ecosystem in India. NGP
enabled the enhancement of private par-
ticipation in the sector more than ever
before and it spells vision and goals of
the geospatial domain, describing strate-
gies for achieving them. NGP aims to
develop geospatial infrastructure, geo-
spatial skills and knowledge, standards,
geospatial enterprises, foster innovation,
and strengthen national/ sub-national
agreements, and create and manage

Global Positioning System is a space-based radio-navigation system that
broadcasts highly accurate navigation pulses to users on or near Earth
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geospatial information. The collection,
production, and access of geospatial
data will continue to be governed by
the guidelines in its current form or
regulated by DST from time to time,
to promote private sector participation
through continuous improvements to
facilitate business in the sector.

MAPPING INDIA’S FUTURE

In the intricate web of progress, the
National Geospatial Policy of 2022
(NGP 2022) emerges as a guiding star,
illuminating India’s journey towards
technological excellence. This policy,
born from the heart of the Indian gov-
ernment, holds the key to unlocking
a multitude of benefits for the nation,
making it accessible and understandable
for everyone.

Pioneering the Geospatial

Frontier

At its core, NGP 2022 recognises the
transformative potential of geospatial
technology and data in shaping India’s
destiny. Geospatial technology, like a
trusty compass, guides us through a
multitude of applications: urban plan-
ning, natural resource management,
disaster management, agriculture, trans-
portation, security, and climate change
adaptation.

Seeding Innovation and
Entrepreneurship

NGP 2022 is more than just a recogni-
tion; it is a nurturing embrace for India’s
geospatial sector. It is the launchpad for
innovation, an open field where entre-
preneurial spirits can flourish. Think
of it as a well-tended garden, where
regulatory hurdles are cleared away, in-
novation sprouts, and financial support
waters the seeds of progress.

Guardian of Data Security

and Privacy

In the digital age, safeguarding data
is paramount. NGP 2022 takes on the
role of a vigilant guardian, ensuring
that while data flows freely, it remains
securely protected. Picture it as an un-
breakable vault, shielding national inter-
ests and individual privacy alike.



Sustainability as a Compass

Beyond mere development, NGP 2022
champions sustainable growth. It’s a
compass guiding India through the chal-
lenges of climate change, responsible
resource management, and equal access
for all. This is the policy’s pledge to pro-
tect our environment, foster resilience,
and ensure that no one is left behind.

REALISING BENEFITS FOR ALL

The benefits of NGP 2022 are far-
reaching and will touch the lives of
every Indian. Geospatial technology
enhances business efficiency, attracting
investments and stimulating economic
growth. It aids in planning and manag-
ing infrastructure projects, from roads
to power plants, resulting in improved
connectivity. Geospatial tech helps mon-
itor and respond to natural disasters,
safeguarding lives and property. It moni-
tors and preserves natural resources like
forests and water bodies, contributing to
environmental protection. Geospatial
technology improves access to essential
services, like education and healthcare,
reducing poverty and inequality.

THE POWER AND RESPONSIBILITY

OF GEOSPATIAL DATA

The NGP ushers in a new era, one that
promises to revolutionise how India
utilizes geospatial data. In a world
dominated by satellites, drones, and
location-based services, this data has
become the lifeblood of modern civilisa-
tion, influencing diverse sectors, from
urban planning to agriculture, disaster
management to national defence. The
NGP champions this democratisation of
data by mandating the sharing of geo-
spatial data produced with public funds,
fostering innovation and development
across the nation.

However, the policy acknowledges
that with great power comes great re-
sponsibility. India, like many nations,
grapples with the challenge of prevent-
ing geospatial data misuse. To address
this, the NGP establishes several mea-
sures aimed at safeguarding India’s in-
terests.

BALANCING INNOVATION
AND SECURITY
A cornerstone of the NGP is the pro-
hibition on exporting geospatial data
that could be exploited for military pur-
poses. This crucial provision ensures
that sensitive information remains out
of reach for potential adversaries.
Furthermore, to ensure a responsi-
ble and effective implementation of the
NGP, a Geospatial Data Promotion and
Development Committee (GDPDC) is
established. This committee is entrusted
with the task of balancing the impera-
tives of innovation and security, offering
guidance that will keep India’s geospa-
tial journey on the right course.

Securing India’s Geospatial Frontier
The NGP demonstrates a keen under-
standing of the potential misuse of geo-
spatial data. It recognises that threats
such as terrorist attacks and espionage
are not mere conjectures but tangible
and imminent dangers. The policy,
therefore, meticulously outlines a com-
prehensive set of measures designed to
safeguard India’s geospatial frontiers.
One noteworthy provision is the in-
troduction of a list of negative attributes
that cannot be included in geospatial
data without prior government ap-
proval. This measure acts as a bulwark
against the dissemination of informa-
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tion that could be maliciously exploited.
Furthermore, geospatial data providers
are compelled to implement robust se-
curity measures, ensuring that the first
line of defence remains steadfast. NGP
goes a step further by imposing stringent
penalties for unauthorised access or use
of geospatial data. This serves as a stark
deterrent, emphasizing the nation’s un-
wavering commitment to protecting its
geospatial assets.

Addressing Critical Security Issues
The NGP is not merely a policy frame-
work but a shield against grave security
concerns. It acknowledges the potential
for geospatial data to be used in plan-
ning terrorist attacks, espionage, or even
to violate India’s sovereignty.

Terrorist groups could exploit geo-
spatial data to identify targets, plot at-
tack routes, or monitor the movements
of security forces. With the NGP in
place, India reinforces its defences, mak-
ing it considerably more challenging for
malevolent actors to exploit geospatial
information.

Likewise, the NGP recognises the
risk of espionage, where foreign intel-
ligence agencies may gather information
about India’s military capabilities, infra-
structure, or economic assets. Through
rigorous regulation of geospatial data
acquisition and dissemination, the NGP
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heightens defences against unwarranted
espionage attempts.

Furthermore, the policy safeguards
India’s sovereignty by imposing strict
controls on the publication and distri-
bution of geospatial data. This bolsters
protection against potential encroach-
ments by foreign governments.

Charting a Secure Geospatial Future
The NGP stands as a testament to In-
dia’s forward-looking approach to strik-
ing a harmonious balance between inno-
vation and security. It not only embraces
the boundless possibilities of geospatial
data but also equips the nation with ro-
bust defences against potential threats.
While the NGP is still in its nascent
stages, its influence is already palpable
across India’s geospatial landscape. It is
not merely a policy; it represents India’s
unwavering intent. With the Geospatial
Data Promotion and Development Com-
mittee as its guardian, India is poised to
unlock a realm of opportunities while
ensuring that its geospatial assets remain
fortified. As time progresses, the NGP
will undoubtedly emerge as a significant
milestone in India’s journey toward a
secure and prosperous geospatial future.

THE PROMISE AND THE PERIL

At its heart, NGP 2022 is a promise.
A promise to unlock the immense po-
tential of geospatial data and welcome
greater private-sector engagement. It’s
an open invitation to innovation and
investment that could redefine the land-
scape of Indian development. Yet, as
with any path into uncharted territory,
there are whispers of peril.

One of the policy’s linchpins is the
democratisation of geospatial data. It
declares that all such data, even the
once-guarded secrets, shall be acces-
sible to the public, albeit with strings
attached. While this move symbolises
transparency and accessibility, it casts
a shadow of concern over the potential
for misuse.

WALKING THE TIGHTROPE
OF PRIVACY

Privacy is the jewel in the crown of per-
sonal freedoms, and it is this jewel that
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Unlike GPS, which is dependent only on L-band, NavIlC has dual frequencies

(S and L bands)

is at stake in the NGP 2022 debate. The
worry is that the unrestricted availabil-
ity of geospatial data may be akin to
handing a double-edged sword to soci-
ety. On one hand, it empowers us with
knowledge; on the other, it raises the
spectre of stalking, harassment, or even
terrorism.

Consider this: An individual, armed
with geospatial data could potentially
track every move of another person
or group. Worse, they might pinpoint
sensitive infrastructure locations. It’s a
chilling thought, one that underscores
the importance of robust privacy safe-
guards.

PRIVACY PARADOX

The government assures us that safe-
guards will be in place, such as requir-
ing consent before utilising geospatial
data for specific purposes. However,
not everyone is convinced that these
safeguards are sufficiently robust. Con-
cerns abound about the vagueness of
key terms, like ‘sensitive’ data. Without
clear definitions, the risk remains that
non-sensitive data could be wielded for
malicious intent.

Moreover, the policy lacks a require-
ment for users to obtain consent from
individuals before using their geospatial
data. This raises the unsettling prospect
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of individuals being tracked without
their knowledge or consent. The spectre
of unchecked surveillance looms.

THE ROAD AHEAD

As we venture into this new geospa-
tial frontier, a delicate balance must be
struck between progress and privacy.
Clarity is needed regarding what con-
stitutes sensitive data, stronger consent
requirements, and effective mechanisms
for enforcement.

The government’s commitment to
protecting privacy is reassuring, but
vigilance and accountability are the
watchwords of our age. It falls upon us
all, as a society, to ensure that the NGP
2022 unfolds as a testament to prog-
ress and protection. We must tread care-
fully, navigating the geospatial frontier
with an unwavering commitment to
safeguarding individual privacy.

*The writer is a Geoinformatics

and Remote Sensing enthusiast hold-
ing Master of Science in Geoinformat-
ics from TERI School of Advanced
Studies, New Delbi. He has published
several articles in peer-reviewed
international journals and continu-
ously contributes to the field of geo-
spatial science. He can be contacted
at: mail2aswinsunil@gmail.com.
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BOOK REVIEW

Resetting
Modern
Lifestyles to
Keep Diabetes
at Bay

Labelled as the diabetes capital of the
world, India faces an unprecedented
health burden, which, however, can be
tackled to a great extent, as this handy

book shows

m Debobrat Ghose

ong years ago, people in India
L led far simpler lives than what is

the norm in the country today.
They ate simpler foods, their lifestyles
were more in tune with the circadian
rhythm, and ‘lifestyle disorder’ was a
term that had not yet been applied to
India.

And then, economic liberalisation
took place, and the rest, as they say, is
history.

Of course, pinning every ill of the
society today — including lifestyle dis-
orders — on economic reforms of 1991
and their consequences, would not only
be simplistic but outright wrong. Yet,

Rs 295

the fact remains that India has earned
the rather unfortunate epithet of being
the diabetes capital of the world, which
is a disorder concomitant with generic
lifestyle of a fast progressing capitalist
economy.

According to a recent study pub-
lished in June this year, by Madras
Diabetes Research Foundation and the
Indian Council of Medical Research
(ICMR), India has around 101 million
people living with diabetes and another
136 million in pre-diabetes stages. This
is the biggest such study on diabetes in
India conducted on a sample of over
113,000 people across 31 states and
union territories in the country. Its find-
ing — that 11.4% of India’s population
is diabetic and another 15.3% is pre-
diabetic — is alarming.

It is worth mentioning that Indians
suffer from Type 2 Diabetes Mellitus.
Type 2 diabetes, the most common
type of diabetes, is a disease that occurs
when your blood glucose, also called
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PRAKRITIK CHIKITSA,
YOG AUR DIABETES

Dr Rajiv Rastogi

Shivank Prakashan, 2023

blood sugar, is too high. The body
doesn’t make enough insulin or doesn’t
use insulin well.

As diabetes is so widespread in our
country, one cannot expect the popu-
lation to simply wait to be diagnosed
and begin a lifelong quest to control it,
which, often times, deteriorates with
co-morbidity resulting in serious com-
plications. So, would it not be better if
every individual took the challenge in
his or her own hands and tackled the
disease at the individual level, thereby
setting up precedent for a healthy life-
style for society at large?

It is possible, as the new book
Prakritik Chikitsa, Yog aur Diabetes
(Naturopathy, Yoga and Diabetes) by
Dr Rajiv Rastogi, shows. Published by
New Delhi’s Shivank Prakashan, it’s
a handy guide on how this serious na-
tional health scare can be tackled.

At the outset I would like to clarify
that the book has been published in

Hindi. That cannot be a deterrent for
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gaining vital information on health, es-
pecially when it is a national scare, and
therefore, I thought it prudent to review
it in this essentially English magazine.

The author is former Assistant Di-
rector (Naturopathy), CCRYN, Minis-
try of AYUSH, and has written several
books on health, naturopathy and yoga,
making him perfectly placed to write a
handy book that individuals can consult
right from the time they think they have
become vulnerable to diabetes.

He writes that one of the biggest
challenges facing the treatment of dia-
betes is the fact that there is no harmony
between various systems of medicine, all
of which have something to contribute
towards prevention and cure of this dis-
ease. He writes, “The material presented
in the book has not been complicated,
a lot of references have been given to
ongoing experiments [on this disease]...
It lists the difficulties faced by diabetes
patients as well as gives suggestions to
policy makers. I can assert that whatever
programme is created to help diabet-
ics, it will have to incorporate Yoga and
Naturopathy as these two branches of
medicine not only help in containing
diabetes but teach many other things on
maintaining general health which is not
the case with other systems of healthcare
and medicine.”

The author has quoted latest data
regarding the burden of diabetes in our
country and the urgent need to take care
of the burgeoning problem. Through
easy to read and concise chapters, he
establishes the situation of the condition
in different groups of people — women,
children, people suffering from obesity,
and so on. He has also presented brief
discussions on the impact of diabetes on
other health conditions such as cancer,
cardiac issues, glaucoma, and vitamin
D deficiency, among others.

Keeping various aspects in mind like
the apprehensions and fear that the pa-
tients face due to diabetes, multiple que-
ries that appear in the mind related to
the disease, technical details related to
diabetes for medical practitioners, etc.,
too have been addressed by the author in
different chapters in an incisive manner.

The part of the book that every
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One of the biggest challenges facing the treatment of diabetes is the absence of
harmony between various systems of medicine though all have something to offer

reader would most eagerly wait for
deals with the treatment of the condi-
tion, which the author presents through
succinct notes, diagrams and other illus-
trated material. With the emphasis that
Yoga deserves in containing diabetes,
the author has dedicated multiple pages
to this section. He writes: “According
to a research paper published in Clini-
cal Research Cardiology Journal (SC
Manchanda, Kushal Madan, 2014),
Yoga has been found to be useful and
economical in the incidental treatment
of Type 2 diabetes.” The highlight of
the chapter on Yogasanas for treating
diabetes is the detailed protocol that the
author gives for a guided programme of
Yoga, including 30 minutes of Pranay-
am, which must be followed at least five
times a week. He lays special emphasis
on Surya Namaskar, giving precautions
and other advice.

The intervention of naturopathy
for treating diabetes has been dealt
with in equal detail by the author. He
writes: “In reality, diabetes is a lifestyle
disorder. To control it, it is imperative
to correct the disturbed lifestyle of the
patient. Lifestyle refers to the way of
life, food habits, thought process and
attitude, and daily routine. In effect, the
chief aim of naturopathy is to correct an
individual’s lifestyle.”

Last but not the least is the due em-
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phasis given by the author to the impor-
tance of a right diet in preventing and
controlling diabetes. In fact, the impor-
tance of correct dietary habits cannot
be overstated in tackling any lifestyle
disorder. He has given a detailed analy-
sis of types of food and their impact on
our health — such as Sattvik, Rajsik
and Tamsik diet, and the effect each
one of these has on our short-term and
long-term health. The most important
point that the author makes in this sec-
tion is the importance of eating food at
a particular time. As sages and rishis
of ancient India emphasised centuries
ago, there is no substitute to good eating
habits and the modern world’s lifestyle
disorders are proving them right in a
back-handed manner. The more we re-
main active after sunset, the more we
push our dinner time to middle of the
night, the graver the danger of getting
afflicted with multiple disorders.

Just getting a few basics right is
likely to bring a course-correction in
our lifestyle, as Dr Rastogi underscores
throughout his book, leading to not just
a healthier world but a world with lesser
incidences of diabetes. Now only if the
book could be made available in other
Indian languages.

*The writer is Editor,
Science India.
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Merging of Biotechnology
and Social Entrepreneurship

BIRAC aims to cultivate social entrepreneurs under the Sparsh programme for affordable
biotechnological interventions in critical social needs

m Science India Bureau

y the end of last year, India ranked
Bthird globally in terms of start-

ups with the number of registered
startups growing to a little more than
72,000. This is, in part, also due to
the constant government push that the
startup ecosystem is receiving in India.

Recently, BIRAC, the Biotechnol-
ogy Industry Research Assistance Coun-
cil (BIRAC) under the Department of
Biotechnology (DBT) announced its
aim to cultivate about 60-70 social en-
trepreneurs during each of its cohort
workshops under ‘Sparsh’ programme,
to develop affordable biotechnological
interventions to address critical societal
challenges. According to an official re-
lease published in The Hindu, this in-
formation was shared by BIRAC MD
Jitendra Kumar, while participating in
a three-day “Ventura Design Workshop’
at the Sparsh centre, held at the Atal In-
cubation Centre — Centre for Cellular
and Molecular Biology (AIC-CCMB)
in Hyderabad, in collaboration with the
Tata Institute of Social Sciences (TISS).

Sparsh programme, initiated by the
central government, provides fellowship
spanning 19 months, which includes a
kick-start grant of Rs 5 lakh, enabling
chosen fellows to demonstrate the viabil-
ity of their ideas. It also guides them to-
ward building entrepreneurship in social
innovation space through biotechnology-
based interventions.

According to reports, the workshop
was meant to mentor and evaluate fel-
lows under Sparsh, which aims to en-
courage aspiring entrepreneurs with
special focus on addressing challenges
in various areas such as maternal and
child health, ageing and health, food and

Atal Incubation
Centre - Centre for
Cellular and
Molecular Biology
(AIC-CCMB) in
Hyderabad

nutrition, waste to value, agri-tech, and
combating environmental pollution.

According to the report in The
Hindu, the CSIR-CCMB director Vi-
nay Kumar Nandicoori commended the
programme and pointed out that BI-
RAC had successfully merged the fields
of biology and social entrepreneurship
by providing a supportive ecosystem for
innovators. Such initiatives positively
contributed to the growth of biotech-
nology sector in India and encouraged
the translation of scientific research into
practical applications that benefited so-
ciety and economy, he said.

Other luminaries gracing the oc-
casion included AIC-CCMB CEO N
Madhusudhana Rao, BIRAC Director
(Operations) Subhra R Chakrabarti and
TISS’s Satyajit Majumdar.

The space for biotech startups in
India is highly exciting right now with
the country clocking approximately
6,000 startups in this sector alone, as
revealed by Jitendra Singh, Minister
of State (Independent Charge) for Sci-
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ence & Technology, at an earlier event
in July in New Delhi. Speaking on the
exponential growth in the sector, Singh
had said, “We had just about 50 biotech
startups eight-nine years back, now we
have around 6,000.” The country’s bio-
economy, too, has grown from $8 billion
in 2014 to $100 billion currently.

Last year, the government launched a
single-window national portal for start-
ups and researchers seeking regulatory
clearance for biological research. Aimed
at making it easy to do science and sci-
ence research in the country, this portal,
called BioRRAP (Biological Research
Regulatory Approval Portal), serves
as a single window clearance platform
for startups and researchers. In August
2022, the government also announced
75 Amrit grants for collaborative bio-
tech initiatives involving startups and
academia. Besides, BIRAC also offers
grants of up to Rs 50 lakhs, under the
BIG scheme, for budding biotech start-
ups to validate their ideas, develop pro-
totypes and establish proof of concept.

SCIENCE INDIA | 43

Image Courtesy: aic.ccmb.res.in



IN FOCUS: NATIONAL POWER TRAINING INSTITUTE, FARIDABAD

Skilling India’s Power Sector

The National Power Training Institute, with its headquarters in Faridabad and 11 institutes in
different corners of India, has remained at the forefront of equipping professionals with
state-of-the-art skills for handling the nation’s quest for energy self-reliance

r I Yhe National Power Training In-
stitute (NPTI) stands as a bea-
con of excellence in the realm of

power sector training. Under the aegis of
the Ministry of Power, Government of
India, NPTT has earned global recogni-
tion as a pioneer in power training. With
its headquarters in Faridabad, NPTI
operates through a network of eleven
institutes, each contributing to the na-
tion’s quest for energy self-reliance and
sustainability.

INCEPTION AND EVOLUTION
Established in 1965, NPTT emerged as a
response to the acute shortage of skilled
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manpower in the burgeoning Indian
power sector. It marked the nation’s
commitment to self-reliance in energy
generation and distribution. Over the
years, NPTT has grown into a formi-
dable institution, spanning the entire
country and offering diverse training
programmes.

GEOGRAPHICAL SPREAD

NPTI operates on an all-India basis with
manpower strength of 149 including 78
officers through its 11 institutes, cover-
ing:

Northern region: NPTI-Corporate Of-
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fice, Faridabad; NPTI-Badarpur, New
Delhi, and NPTI-Hydro Power Training
Centre, Nangal

Southern region: NPTI-Power System
Training Institute, Bengaluru; NPTT -
Hot Line Training Centre, Bengaluru;
NPTI-Neyveli; and NPTI-Alappuzha

Eastern & North-Eastern region: NPTI-
Durgapur and NPTI-Guwahati

Western Region: NPTI-Nagpur and
NPTI-Shivpuri

With eleven institutes strategically
located, NPTI ensures accessibility to

All Images Courtesy: NPTI



quality power sector training for profes-
sionals nationwide.

TRAINING MILESTONES AND
RESEARCH & INNOVATION
Having imparted knowledge to more
than 4,50,000 power professionals in
various programmes over five decades,
NPTI boasts a rich history of achieve-
ments and contributions to the power
sector’s growth. NPTTs legacy is rooted
in its unwavering commitment to deliver-
ing world-class training and extends to
pioneering research and development in
the power sector. Its research initiatives
have catalysed technological advance-
ments and the adoption of best practices
across the industry. Its faculty, trainers,
and state-of-the-art laboratories have
consistently set industry standards.
NPTT’s alumni network spans the
globe, with graduates holding influential
positions in both public and private sec-
tors. They have played pivotal roles in
shaping India’s energy landscape, driving
innovations, and advocating for sustain-
able practices.

ADVANCED TRAINING INITIATIVES
NPTD’s vision for the future involves ex-
panding its training portfolio to encom-
pass cutting-edge courses in renewable
energy, grid management, and smart
grid technologies. These programmes
will equip professionals with the exper-
tise required to navigate the evolving en-
ergy landscape. Recognising the global
demand for skilled power professionals,
NPTTI is actively forging partnerships
with international institutions. These
collaborations will facilitate knowledge
exchange, technology transfer, and
global expansion of NPTD’s training
programmes. The institute is commit-
ted to modernising its infrastructure,
including advanced laboratories, simula-
tion facilities, and research centres. This
investment ensures NPTT remains at the
forefront of power sector training.

SUSTAINABILITY INTEGRATION

NPTI acknowledges the paramount im-
portance of sustainability in the power
sector. It is integrating sustainability
principles into its training modules to

cultivate environmentally conscious
power professionals.

NPTI conducts an array of compre-
hensive training programmes designed
to meet the evolving needs of the power
sector. These programmes cater to en-
gineers, supervisors, technicians, and
other professionals in various technical
and managerial domains of the Renew-
able Energy & Power Sector. The pro-
grammes offered include:

Thermal Power Programmes: Covering
both supercritical and subcritical tech-
nologies.

Hydro Power Training: Focused on hydro-
electric power generation.

Renewable Energy Training: Encompass-
ing solar, wind, and other renewable
energy sources.

Transmission and Distribution: Address-
ing the intricacies of power distribution
networks.

Management Programmes: Equipping
professionals with managerial skills.
Regulatory Affairs: Providing insights
into the regulatory framework of the
power sector.

These training programmes, offered
across all NPTT institutes, can be cus-
tomised to suit the specific needs of cli-
ent organisations. They are conducted
year-round and are complemented by
workshops and seminars that cover the
latest developments in the sector.

NPTTI also offers specialised indus-
try-interfaced programmes and post-
graduate diploma courses in various ar-
eas, including Power Plant Engineering,
Renewable Energy, Smart Grid Tech-
nologies, and Power System Operation.
These programmes prepare graduates
for leadership roles in the dynamic pow-
er sector.

NPTTI is at the forefront of several
ongoing initiatives that contribute to the
power sector’s growth and resilience:

Induction Training Programmes: NPTI
imparts induction training to fresh grad-
uate engineers and executives from vari-
ous power sector organisations, ensuring
a strong foundation for their careers.

On-job Training: On-job training supple-
ments formal education, providing real-
world experience and essential skills in
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specific areas of power sector operations.
Online Training Courses: NPTI conducts
online training programmes, adapting to
the digital age and providing accessible
learning opportunities.

NPTT is recognised as Cadre Train-
ing Institute for Central Power Engineer-
ing Services. NPTT is functioning as the
Apex Cadre Training Institute for the
engineers/officers of Central Power En-
gineering Services.

Energy Efficiency: NPTT collaborates
with financial institutions to provide
training on energy efficiency financing,
promoting sustainable practices.
Protection of Consumer Interest: The in-
stitute organises training programs for
ombudsmen and officials from consumer
grievance redressal forums, fostering
consumer protection in the power sector.
Distribution Lineman Training: NPTI
has pioneered training programs like
“Urja Sarathi’ and ‘Uttam Urja Sarathi’
to equip distribution linemen with the
knowledge and skills needed for safe and
efficient operations.

Power System Operation Certification:
NPTI has been conducting Certifica-
tion of Power System Operators since
2011. Training Courses at NPTI, Cor-
porate Office, Faridabad, Power System
Training Institute (PSTT), Bengaluru and
NPTI (NER), Guwahati are equipped
with necessary inputs to take up the
various System Operation Certification
Examinations.

Simulator Training: Simulators at vari-
ous locations are housed in an existing
Simulator Training Centre with class-
rooms and other infrastructure facilities
for a full-fledged training activity. The
simulator design includes equipment,
instrumentation and controls that enable
the operator to function in all modules
with optimal specified operation con-
ditions including normal, abnormal or
emergency operating conditions.

Skill Development: NPTTI plays a vital
role in the National Skills Qualification
Framework (NSQF), providing training
programs aligned with industry needs.
Foundation Programme: NPTI offers
a unique three-week foundation pro-
gramme that imparts interdisciplinary
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knowledge of power generation, trans-
mission, distribution, renewable energy,
and energy transition.

Revamped Distribution Sector Scheme
(RDSS): NPTI collaborates with RDSS
to enhance operational efficiency and
sustainability in the distribution sector
through training programmes.

Mission SAMARTH: NPTT has conduct-
ed more than 32 training programmes
for farmers, pellet manufacturers and
thermal power plant officials and have
trained more than 3,500 personnel un-
der National Mission on use of Biomass
in Thermal Power Plants (SAMARTH).
Cyber Security: As per Article-8 of the
CEA (Cyber Security in Power Sec-
tor) Guidelines, 2021, National Power
Training Institute in consultation with
CEA has identified and designed domain
specific courses on Cyber Security for
different target groups in Power Indus-
try. NPTTis organising classroom train-
ing programmes along with Hands-On
Training programmes for personnel
having authorised cyber or authorised
physical access (unescorted or escorted)
to their critical systems.

As cyberattacks are growing in vol-
ume and complexity, preparing young
professionals to protect systems, net-
works and programs from digital attacks
has become all the more important. Na-
tional Power Training Institute along
with Whizhack is also running India’s
First Experiential Post Graduate Di-
ploma in Cyber Security (PGDCS) Pro-
gram, which is of six-months; duration.
A course worth 480 hours of content
with access to virtual labs with cyber
attack and defence simulated projects
has been prepared. The course is well
designed and experienced faculty will
address the participants in live classes
scheduled during the weekends.
Mid-career Training Programme for IAS
Officers: The Phase III programme, in-
troduced by the Government of India is
the first in the series of the Mid-career
Training Programme for IAS Officers.
It is the first major training programme
which officers attend after induction
level training. It marks a key inflection
point when an TAS officer makes a tran-
sition from field administration to higher
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Multi-functional stimulator at National Power Training Institute, Faridabad

level responsibilities as the Head of De-
partment at the State level and Deputy
Secretary / Director in the Government
of India with the mandate to ensure
qualitative improvement in delivery of
services in the larger context.

NPTI conducted the ‘(ENERGY’
module of one week duration, out of the
total four weeks’ training programme. A
wide range of topics covering the genera-
tion, transmission and distribution sec-
tors were presented to the participants.
New and emerging technologies in the
power sector were also introduced.

UPCOMING INITIATIVES AT NPTI

LEARNING MANAGEMENT SYSTEM (LMS)
As part of the Digital India programme
initiated by the Government of India,
NPTTI is getting its own Learning Man-
agement System developed. LMS pro-
vides access to information anytime,
anywhere, so that trainees can get ac-
cess to study material from anywhere
and at any time as centralised informa-
tion consolidated in one location, online
and blended learning solutions which
facilitate and improve upon traditional
educational methods.

LMS can also save organisation’s
time and money by allowing easy ad-
ministration of information in a user-
friendly, web-based environment and
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also automate administration, tracking
and reporting of training events. Ini-
tially NPTT is planning to float courses
on Basic Course on Cyber Security,
Specialised Course on Cyber Security,
SCADA & Substation Automation, and
Regulatory Issues in Power Sector on
the LMS which later on will have more
courses on newer technologies in the
Power Sector.

NATIONAL SCADA

RESOURCE CENTRE (NSRC)

The Ministry of Power (MoP) launched
the Distribution Sector Scheme (RDSS)
in July 2021. Apart from its twin objec-
tives related to distribution infrastruc-
ture and institutional capacity building
for DISCOMS, the scheme also envis-
ages the establishment of SCADA/DMS
in 100 towns and basic SCADA in 3,875
towns. Accordingly, a state-of-the-art
National SCADA Resource Centre
(NSRC) is being established at NPTT in
association with Power Finance Corpo-
ration Limited (PFC) to provide hands-
on training on vendor-neutral platforms
on upcoming distribution SCADA in
various DISCOMS across India. NSRC
will do the handholding of DISCOMS
for the adoption of new technologies
and it will also serve as a platform for
knowledge exchange and peer-to-peer
learning.
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PM Modi announces Global Biofuel
Alliance at G20 Summit

Both G20 members and non-member
nations have consented to join the
Global Biofuel Alliance, making a
total of 19 nations and 12 interna-
tional bodies. The alliance’s original
members are the US, Brazil and India.
Argentina, Canada, Italy, South Af-
rica, and Brazil are the additional G20
members who are backing the pro-

From right: Leaders of Brazil, India
and the US, the original members of
Global Biofuel Alliance

posal. About 85% of the world’s pro-
duction and 81% of its consumption
of ethanol is contributed by the three
founding members of the alliance. Oil
producers such as Saudi Arabia, Russia
and China have chosen not to join the
alliance, though.

Samudrayaan: Three-member team
to explore ocean

Following the Chandrayaan mission,
India is currently getting ready for the
Samudrayaan project, which would
send three people in a submersible to a
depth of 6,000 metres, to explore the
deep oceans and their riches. Union
Minister of Earth Sciences Kiren Rijiju
provided infor-
mation about
the Samudray-
aan mission

in a written
response to a
question in the
Rajya Sabha.
Samudrayaan
is intended to
research deep
ocean resourc-

The Samudrayaan
es and carry out submersible

biodiversity analyses. The submersible
project will only be used to investi-
gate biodiversity while preserving the
health of the marine ecosystem.

How Earth helped Moon in

getting water

According to a recent study performed
by planetary scientist Shuai Li of the
University of Hawaii at Manoa, Earth
may have assisted the Moon in obtain-
ing water. High energy electrons in the
Earth’s plasma sheet may be help-

ing to produce water on the Moon’s
surface, according to data from India’s
Chandrayaan-1 spacecraft. The study

A study by the University of Hawaii
suggests source of moon’s water

may offer essential details on how

the Moon formed and evolved as well
as prospective resources for further
human exploration. High energy elec-
trons are known to exist in the Earth’s
plasma sheet, a region of the magne-
tosphere loaded with trapped charged
particles.

South Korea’s Danuri captures
ISRO’s Vikram on Moon

The South Korean lunar orbiter
Danuri has successfully captured
ISRO’s Vikram lander, while sleeping
on the Moon’s surface. Images depict
the Shiv Shakti point, the landing site

of India’s Chandrayaan-3 lunar lander.

The pictures were taken from an orbit
about 100 km above the moon’s sur-
face and released by the South Korean
space agency, the Korea Aerospace
Research Institute (KARI). South
Korea’s ministry of science announced
that the iamges were taken on August
27. This comes days after NASA too
released an image of Vikram on the
moon taken by its orbiter.
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First test vehicle mission for
Gaganyaan in two months
Gaganyaan, India’s ambitious first
human spaceflight project, will fly its
first test vehicle trip to verify the crew
escape system in about two months.

Preparations for India’s first human
spaceflight project are in full swing

It would be the first of the Gaganyaan
programme’s four abort missions. The
second test vehicle mission, TV-D2,
and the first unmanned mission of
Gaganyaan (LVM3-G1) would come
after the first test vehicle flight, TV-
D1. The next missions are the LVM3-
G2 mission with a robotic payload and
the second set of test vehicle missions
(TV-D3 and D4). The successful test
vehicle and uncrewed missions have
served as the basis for the crewed mis-
sion’s planning.

New approach to detect,

kill cancer cells

Researchers at the Indian Institute of
Science (IISc) have cre-

ated a novel method
that may be used

to identify and
eradicate cancer
cells, particu-

larly those that
form solid tumour
masses. IISc

All lmages Courtesy: Internet

A study by lISc

has developed has created a
hybrid copper method to tackle
sulphide and cancer cells

gold nanopar-

ticles that may heat-kill cancer cells
and enable their detection using sound
waves. The IISc, situated in Benga-
luru, stated in a statement that early
detection and treatment are essential
in the fight against cancer.
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Pig kidney works 2 months

in donated body

Media sources state that a pig’s

kidney that was implanted into a
brain-dead individual functioned
normally for two months. The NYU
Langone Health trial has raised hope
for human-animal transplants. The
research team removed the pig’s kidney

Pig kidney was implanted at NYU
Langone Health in New York city

to conclude their work under the direc-
tion of transplant surgeon Dr Robert
Montgomery. In terms of how long a
modified pig kidney has ever operated
within a human body, this experiment
set a record. The team has gained some
very important insights, and they are
hopeful that one day they will be able
to conduct tests on living patients.

$2.7 tn annually for net zero
emissions by 2050

A recent analysis stated that in order
to reach net zero emissions by 2050
and keep global temperatures from
increasing above 1.5 degrees Celsius
this century, an annual global invest-
ment of $2.7 trillion is needed. This

Annual global investment of $2.7 tn is
required to reach net zero emissions

is despite the fact that the globe is still
dealing with the effects of extreme
weather events and climate change.
The current $1.9 trillion per year
investment required to decarbonise
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the energy sector is increased by 150%
in this calculation. It is believed that
limiting global warming to 1.5°C will
be essential to preventing catastrophic
climate change effects.

Mysterious non-human-like fossils
spark debate

Do aliens exist? Authorities alleg-
edly released the bodies of two ‘non-
human’ people for exhibit during a
congressional session in Mexico City,
reigniting the question. Journalist

1000-year-old bodies of two ‘non-
humans’ were recently revealed in
Mexico City

Jaime Maussan revealed the remains.
According to media reports, the ‘alien’
bodies were 1,000 years old. These
specimens are not a part of our earthly
evolution, Maussan said. These crea-
tures weren’t discovered following a
UFO wreckage. They were discovered
in diatom mines and later fossilised.

Mysterious lights in sky before
Morocco quake

On September 8, a terrible 6.8-magni-
tude earthquake that shook the High
Atlas Mountains in Eastern Morocco
killed at least 2,900 people and injured
almost 5,500 more. But both experts
and the general people are interested
in a fascinating phenomenon that hap-
pened before the earthquake. Videos

On September 8, a 6.8 magnitude
earthquake shook eastern Morocco
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that have gone viral on social media
purport to show bright lights shooting
across the sky before the earthquake,
which are thought to be strange aerial
phenomena called ‘earthquake lights’.

NASA astronaut breaks US record

for longest spaceflight

Frank Rubio, a NASA astronaut, has
achieved history by establishing a new
mark for the lengthiest US spaceflight.
On September 11, 2023, Rubio broke
the previous US record for space
endurance, which stood at 355 days.
He did this while travelling on the
International Space Station (ISS). In
September 2022, Rubio and two Rus-
sian cosmonauts arrived aboard the
International Space Station (ISS) for

NASA astronaut Frank Rubio has
spent 370 days in space

what was first intended to be a routine
six-month assignment. When their
Soyuz capsule experienced a coolant
leak while parked at the space station,
their time there was unexpectedly
prolonged.

Golden ball at the bottom of sea

A fascinating golden orb was discov-
ered by marine biologists during a
recent excursion off the Pacific coast
of Alaska, piquing the interest of the
scientific community. The discovery
was made during the current Seascape
Alaska 5 mission of the National
Oceanic and Atmospheric Adminis-
tration (NOAA). Due to its unusual
properties, the golden orb, which was
discovered about three kilometres be-
neath the ocean’s surface, has baffled
scientists. The object is smooth and
rounded, and it resembles something
biological.
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Early Detection of
Hepatitis C Infections

The HCV DUO test can detect Hepatitis C infections up to 22 days
earlier compared to traditional antibody tests

m Science India Bureau

he hepatitis C virus (HCV) is
I a bloodborne pathogen, and
the majority of infections result
through contact with blood from unsafe
injection techniques, hazardous medical
procedures, unscreened blood transfu-
sions, injectable drug usage, and sexual
behaviours that expose one to blood.

Around 1.5 million new HCV cases
are reported each year globally, with an
estimated 58 million people worldwide
carrying the infection. According to es-
timates, 3.2 million children and ado-
lescents worldwide have chronic hepati-
tis C infection. According to the WHO,
2,90,000 people died from hepatitis C
in 2019 in the world, primarily due to
cirrhosis and hepatocellular carcinoma
(primary liver cancer).

By 2030, WHO hopes to eliminate
hepatitis C as a danger to public health
by reducing new infections by 90% and
fatalities by 65%. Nevertheless, despite
advancements, only 21% of people with
chronic HCV infection are aware of
their condition. According to an evalu-
ation, almost 70% of those with HCV
infection will experience chronic HCV
infection, which, if ignored, can result
in liver cirrhosis and malignancy.

For prompt therapy and to lower
the risk of HCV transmission through
body fluids, early and accurate HCV
identification is crucial.

Dr Dangs Lab has announced the
introduction of the cutting-edge HCV
DUO test, marking a significant ad-
vancement in the fight against Hepatitis
C in India. This innovative diagnostic
method, according to a statement by the
lab, can identify hepatitis C infections
up to three weeks sooner than conven-

tional HCV antibody testing.

The HCV DUO test was developed
by Dr Arjun Dang, CEO and a partner
at Dr Dangs Lab and a specialist in GI
and Liver Pathology.

“Our goal has always been to intro-
duce cutting-edge diagnostic tools to
empower physicians and add value to
our patients’ care continuum. The intro-
duction of the HCV DUO test in India is
a step in that direction, enabling timely
detection and preventing transmission
of Hepatitis C,” said Dr Dang.

More people will be able to benefit
from earlier diagnoses after the avail-
ability of the HCV DUO test across
Delhi-NCR. This ground-breaking test
will also empower patients and doctors
in the fight against hepatitis C by en-
abling prompt management and treat-
ment decisions.

Additionally, this diagnostic instru-
ment combines the simultaneous de-
tection of hepatitis C antibodies (Ab)
and antigen (Ag) from a patient’s blood
sample, according to the press release.

In contrast to existing combination
assays that only display a combined re-
sult, the HCV Duo immunoassay is the
first test to provide parallel but distinct

SEPTEMBER, 2023 |

TECH TALK / HCV DUO

read-outs of HCV-Ag and HCV-Ab
findings.

The statement went on to say that
the assay has potential as a first-line
diagnostic and screening test for HCV
infection in clinical laboratories and as
a screening tool for blood products in
blood donation centres. Additionally,
a final HCV Duo result is calculated
equal to the highest cut-off index value
of the sub-results (HCV-Ag & HCV-
Ab), it added.

In particular for at-risk individuals,
an early detection of the illness is es-
sential for effectively preventing virus
transmission and enabling quick and
efficient treatment. However, due to
the lack of distinct clinical signs, acute
HCYV infections are difficult to detect.

Additionally, the diagnostic window
period, during which antibodies are not
yet detectable, is sometimes longer for
conventional screening techniques that
simply rely on testing for antiviral anti-
bodies. Early diagnosis and action are
hampered by this constraint.

According to the press release, the
HCV DUO test can identify hepatitis
C infections up to 22 days sooner than
conventional antibody testing.
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BRAIN-TEASERS

Quiz

1. When does India celebrate
the National Engineers’ Day?
A. 5 September

B. 15 September

C. 25 September

D. 30 September

2. India celebrates National
Engineers’ Day to commemo-
rate the birth anniversary of
which of the following per-
sonalities?

A. Dr Homi ] Bhabha

B. Dr Vikram Sarabhai
C. Sir Mokshgundam
Visvesvaraya

D. Dr APJ Abdul Kalam

3. The World Engineering Day
for Sustainable Development
(WED) is an official interna-
tional day proclaimed in 2019
by the United Nations Educa-
tional Scientific and Cultural

Organisation (UNESCO). When

is it celebrated?
A. 4 March
B. 14 April
C. 10 May

D. 5 June

4. On which river, M Visvesva-
raya contributed to the build-
ing of the famous Krishnaraja
Sagar (KRS) Dam?

A. Kaveri

B. Godavari

C. Krishna

D. Yamuna

5. Besides being a civil
engineer of great repute, M
Visvesvaraya was also the
Diwan of which state in pre-
independent India?

A. Hyderabad

B. Travancore

C. Kapurthala

D. Mysore

6. What is the distance that

the spacecraft of the Aditya-
L1 mission travels from the

Earth to reach its destination? %

A. 3.5 million kms
B. 4.5 million kms
C. 2.1 million kms
D. 1.5 million kms

7. ECG Sudarshan, born on
September 16, challenged an
established global scientist’s

theory that nothing with mass

can travel faster than light.
Name him.

A. Ernest Rutherford
B. Albert Einstein

C. Max Planck

D. J. Robert Oppen-

heimer

8. The longest bridge over
water in India, named after
Dr Bhupen Hazarika, mea-
sures 9.15 kms in length. It is
also known as:

A. Bogibeel Bridge

B. Digha-Sonpur Bridge
C. Dhola-Sadiya Bridge
D. Dibang River Bridge

9. The first vaccine was
developed in 1796 by Edward
Jenner against which of the
following diseases?

A. Cowpox

B. Smallpox

C. Chickenpox

D. All of the above

10. At present, there are 9
countries in the world with
nuclear weapons. Which of
the following is not one of
them?

A. Israel

B. North Korea

C. France

D. Japan

Solar Space Missions The World Over

Parker Solar Probe (USA): Launched by
NASA in 2018, this mission studies
the outer corona of the Sun.

Solar and Heliospheric Observatory (SOHO,
USA/European Space Agency): Launched
in 1995, this joint mission by NASA
and the European Space Agency ob-
serves the Sun from a unique vantage
point, studying its activity and its
impact on space weather.

STEREO (Solar Terrestrial Relations
Observatory, USA): Launched in 2006,
this mission uses twin spacecrafts to
provide a three-dimensional view of
the Sun and its solar phenomena.
Solar Orbiter (ESA/NASA): Launched

in 2020, this joint mission by the

European Space Agency and NASA
studies the Sun’s polar regions and
understand its magnetic field.

Hinode (Japan/USA/UK): Launched in
2006, this mission by the Japan Aero-
space Exploration Agency (JAXA),
NASA and the UK Space Agency
studies the Sun’s magnetic fields.
Yohkoh (Japan/USA/UK): Launched in
1991 by ISAS (now part of JAXA)

in collaboration with NASA and the
UK’s Particle Physics and Astronomy
Research Council (PPARC), this mis-
sion observed the Sun in X-rays.
Proba-2 (Belgium): Launched by ESA in
20009, this satellite studies the Sun’s
atmosphere and surface.

Coronas-Photon (Russia): Launched by
the Russian Federal Space Agency
(Roscosmos) in 2009.

SMILE (Solar wind Magnetosphere lono-
sphere Link Explorer) (China/European
Space Agency): An upcoming collab-
orative mission between the Chinese
Academy of Sciences and ESA, it is
focuses on interaction between solar
wind and Earth’s magnetosphere.
Helios-A and Helios-B (after launch
renamed Helios 1 and Helios 2) are a
pair of probes that were launched as a
joint venture between German Aero-
space Center (DLR) and NASA, on
December 10, 1974, and January 15,
1976, respectively.
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TEAR AWAY POSTER

Satish Dhawan
(25 September 1920 - 3 January 2002)

Image Courtesy: ISRO

“When [ failed, Satish Dhawan did the press conference and when |
succeeded, he asked me do it. When the failure occured, the leader
took it up and when the success came, he gave it to his team.”

— Dr APJ Abdul Kalam,

former President of India

and renowned scientist,

also known as ‘Missile Man of India’
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THE CALENDAR

septermber

2023

Celebrating Science This Month

SEPTEMBER 1

National Nutrition Week is
observed from 1-7 Septem-
ber to spread knowledge
about the importance of
nutrition for human body.

Shankar Purushottam
Agharkar, the founder and
first director of the
Maharashtra Association
for the Cultivation of Sci-
ence (MACS), passed away
in 1960.

SEPTEMBER 3
Rajeshwari Chatterjee,
Indian scientist, academic,
and first woman engineer
from Karnataka, passed
away in 2010.

SEPTEMBER 4

Balu Sankaran, orthopae-
dic surgeon, professor and
scientist, was born in 1926.
He helped establish the Ar-
tificial Limbs Manufactur-
ing Corporation of India,
Kanpur.

SEPTEMBER 5

Celebrated as Teacher’s Day
since 1962, marking the
birth anniversary of India’s
second president, Dr Sarve-
palli Radhakrishnan.

The University of Madras
was established in 1857.

SEPTEMBER 8
International Literacy
Day and World Physical
Therapy Day.

SEPTEMBER 10
The Institute of Palaecobot-

any was established in 1946
with Prof Birbal Sahni as

its first director in honorary
capacity.

SEPTEMBER 12
KALPANA-1, the first
dedicated meteorological
satellite launched by ISRO
using PSLV, was launched
in 2002.

SEPTEMBER 14

Hakim Abdul Hameed, a
renowned physician of the
Unani system of traditional
medicine and founder chan-
cellor of Jamia Hamdard,
was born in 1908.

In 2012, Jagadis Chandra
Bose’s experimental work
in millimetre-band radio,
and work of Sir CV Raman
on scattering of photons,
were awarded the IEEE
Milestone in Electrical and
Computer Engineering.

Benjamin Peary Pal, the
first DG of Indian Council
of Agricultural Research
and the director of Indian
Agricultural Research Insti-
tute, passed away in 1989.

SEPTEMBER 15

Sir Mokshagundam
Visvesvaraya was born in
1860. He was the Chief
Engineer of Krishna Raja
Sagara dam in Mysore. In
his memory, this day is cel-
ebrated as Engineers’ Day.

SEPTEMBER 16
International Day for the
Preservation of the Ozone
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Layer is observed every year
since 2000.

SEPTEMBER 20

The first dedicated ‘Educa-
tional Satellite’, GSAT-3,
also known as EDUSAT,
was launched by GSLV-F01
in 2004. .

Indian nuclear scientist
Sekhar Basu was born in
1952. He served as Director
of Bhabha Atomic Research
Centre (BARC) and Project
Director of Nuclear Subma-
rine Programme.

SEPTEMBER 21
World Alzheimer’s Day.

SEPTEMBER 23

Asima Chatterjee, the first
Indian woman to receive a
Doctorate of Science from
an Indian University, was
born in 1917.

SEPTEMBER 24

Raja Ramanna, known for
operations Smiling Buddha
and Shakti (nuclear tests of
1974 and 1998 respective-
ly), passed away in 2004.

Nuclear scientist Sekhar
Basu passed away in 2020.

SEPTEMBER 25

Girjesh Govil, molecular
biophysicist known for his
researches on semi-em-
pirical quantum chemical
theories, was born in 1940.

Satish Dhawan, math-
ematician and aerospace
engineer, regarded as the

father of experimental
fluid dynamics research in
India, was born in 1920.
He was the third chairman
of ISRO.

SEPTEMBER 26

The Council of Scientific
and Industrial Research
(CSIR) was established in
1942 as an autonomous

body.

SEPTEMBER 27

Shiyali Ramamrita Ranga-
nathan, the father of library
science, documentation
and information science in
India, passed away in 1972.
His birthday, August 12, is
celebrated as the National
Library Day every year.

TR Seshadri, chemist,
academic, writer and the
Head of the Department of
Chemistry at Delhi Univer-
sity, passed away in 1975.

SEPTEMBER 28

ISRO’s latest communica-
tion satellite, INSAT-3E
was launched by Ariane5-
V162 in 2003 from French
Guyana.

Sunil Kumar Verma, biolo-
gist and principal scientist
at the Centre for Cellular
and Molecular Biology,
Hyderabad, was born in
1974.

World Rabies Day.

SEPTEMBER 29
World Heart Day.
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