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The story so far: On May 27, a preprint titled The complete sequence of the human genome
was posted in the online repository bioRxiv. In this preprint, scientists from the Telomere-toTelomere (T2T) Consortium, an international collaboration of around 30 institutions, reported the
most complete sequencing of the human genome until now. They have, in the process,
discovered over a hundred new genes that code for proteins. The total size of the genome they
have sequenced is close to 3.05 billion base pairs. This adds 200 million base pairs to the last
draft of the human genome that was published in 2013. The results come with the caveat that
about 0.3% may still have errors, and that among the sex chromosomes, only the X
chromosome has been sequenced.
The Human Genome Project that began in 1990 gave the first results of the complete human
genome sequence in 2003. For the first time, we were able to read the blueprint of human life.
However, though it was announced as the complete human genome, about 15% of it was
incomplete. Due to limitations of technology, scientists were not able to piece together some
repetitive parts of the human genome.
Plumbing the ‘dark’ genome for new genes
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Solving some of the problems, an updated “complete” version was released in 2013, which still
missed out on 8% of the genome. Now, the researchers have nearly completed the job, adding
200 million base pairs and 115 new protein-coding genes to the list.

ac
k

The human genome is the entire set of deoxyribonucleic acid (DNA) belonging to a human. This
resides in the nucleus of every cell of the human being. The DNA consists of a double-stranded
molecule, each of which is built up by four bases – adenine (A), cytosine (C), guanine (G) and
thymine (T). Every base on one strand pairs with a complementary base on the other strand (A
pairs only with T, and C only with G). In all, the genome is made up of 3.05 billion such base
pairs, approximately.
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Of these, there are long stretches that do not seem to have a particular function. On the other
hand, protein-coding sequences or protein-coding genes are DNA sequences that get
transcribed on ribonucleic acid (RNA) as an intermediate step. These in turn make the proteins
responsible for various functions such as keeping the body healthy or determining the colour of
the eye — proteins carry out the instructions encoded in the genes.
The DNA used did not belong to any person. According to a report in Nature, it was a cell line
derived from a tissue known as a complete hydatidiform mole. This is the tissue that forms when
a sperm inseminates an egg that has no nucleus. Hence, this tissue has the chromosomes of
just the father.
For one thing, it has no information about the Y chromosome.
We know that all chromosomes in an arbitrary cell’s nucleus are found in pairs – we have 23
pairs of chromosomes in each cell. However, the sex cells such as sperm and egg cells contain
only one of each pair of chromosomes (haploid cells). So, while egg cells always carry a copy of
the X chromosome, sperms can carry either an X chromosome or a Y chromosome. The cell line
that the researchers studied had an X chromosome only and no Y chromosome. Therefore,
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information about the Y chromosome is missing in this release.
It is also not 100% complete. The researchers say that about 0.3% of the genome may have
errors.
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One of the most important uses of this release will be that it forms a standard for comparison in
future sequencing attempts, according to Dr. Satyajit Rath, a visiting faculty member at Indian
Institutes of Science Education and Research (IISER), Pune, and an expert on immunology.
Just as the standard of time is given by the beats of a caesium clock placed in the International
Bureau of Standards, this sequence of the human genome will be a gold standard of reference
for future attempts.
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The level of accuracy is unprecedented and while earlier, people were trying to piece together
strands of DNA that were a few hundred base pairs long, the technology used by the Telomereto-Telomere Consortium used sequencing technology that could scan 20,000 base pairs at one
go. This is a significant technological feat.

This study was completed before the emergence of the Delta variant of SARS-CoV-2 now
dominating in the U.K.
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CLUES FROM MARS
Relevant for: Science & Technology | Topic: Space Technology & related matters
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Since early 2019, researchers from ETH Zurich have been recording and analysing marsquakes
as part of the InSight mission. Using this data, they have now measured the red planet’s crust,
mantle and core. The data will help understand the formation and evolution of Mars and, by
extension, the entire solar system.
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The researchers have discovered that the Martian crust under the probe’s landing site near the
Martian equator is between 15 and 47 kilometres thick. Such a thin crust must contain a
relatively high proportion of radioactive elements, which calls into question previous models of
the chemical composition of the entire crust.
The mantle is 400–600 kilometres down, twice as thick as that of Earth. This could be because
there is now only one continental plate on Mars, in contrast to Earth with its seven large mobile
plates.
The measurements also show that the Martian mantle has a mineralogy similar to Earth’s upper
mantle. The seismology reveals differences in chemical composition. The Martian mantle, for
example, contains more iron than the Earth’s.
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The Martian core has a radius of about 1,840 kilometres, making it a good 200 kilometres larger
than had been assumed 15 years ago, when the InSight mission was planned.
The researchers were now able to recalculate the size of the core using seismic waves.
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“Having determined the radius of the core, we can now calculate its density,” Simon Stähler of
ETH Zurich says in a release.
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This study was completed before the emergence of the Delta variant of SARS-CoV-2 now
dominating in the U.K.
END
Downloaded from crackIAS.com
© Zuccess App by crackIAS.com

Page 5
Source : www.thehindu.com

Date : 2021-08-02
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Indian scientists have found a theoretical model explaining a unique kind of motion, called
direction reversing active motion, exhibited by some bacteria that feed on other microorganisms,
according to a statement released by the the Department of Science and Technology on Friday.
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This analysis can help in building more efficient artificial micro- and nano-motors used in drug
delivery and bio-imaging using the concept to incorporate a reverse gear.
Bacteria move by propelling themselves with a velocity that changes direction randomly, which
is called active motion. Besides bacteria, this kind of motion is found in living systems ranging
from cells at the microscopic scale to the flocking of birds and fish schools at the macroscopic
scale. It is also seen in artificial systems, including granular matter self-catalytic swimmers, and
nano-motors.
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Some microorganisms, such as predator bacteria Myxococcus Xanthus and saprotrophic
bacteria Pseudomonas putida, exhibit a unique kind of reversing active motion, whereby, in
addition to a diffusive change of direction, the motion also completely reverses its direction
intermittently, it said.However, very little has been understood theoretically about the statistical
properties of such motion.
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In a recent study published as a letter in the Physical Review E, a team of scientists from
Raman Research Institute and S N Bose National Centre for Basic Sciences has uncovered
novel dynamical phases arising from the interplay of diffusion and velocity reversal in the
direction-reversing active motion exhibited by such bacteria.
The study provided a theoretical understanding of such motion through exact analytical results
for the position distribution and target search-time distribution by using a model, the statement
said.
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"This model explains the advantage of directional reversals, namely, faster spread leading to
faster searches," the authors pointed out.
The authors explained how their research found that M Xanthus relies on the directional reversal
to increase its spread, thus making search for a target efficient, in spite of a much slower speed
(about a micron per minute) compared to faster bacteria like E. coli (which moves about 30
microns in a second).
Further, the most important finding of this work is the prediction of a novel phase where the
dynamical laws governing the dispersion along two orthogonal directions are fundamentally
different.

Our code of editorial values
This study was completed before the emergence of the Delta variant of SARS-CoV-2 now
dominating in the U.K.

Page 6
END
Downloaded from crackIAS.com

cr

ac
k

IA

S.
co

m

© Zuccess App by crackIAS.com

Page 7
Source : www.thehindu.com

Date : 2021-08-02

BMW’S CARGO BIKE AND E-SCOOTER CONCEPTS,
NASA PICKS SPACEX FOR JUPITER’S MOON MISSION,
JAPAN’S MOST POWERFUL QUANTUM COMPUTER
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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BMW's two new micro-mobility vehicle concepts, an electrified bicycle and an e-scooter for city
use. | Picture by special arrangement.
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BMW Group has unveiled two micro-mobility vehicle concepts, an electrified bicycle and an escooter for city use. The compact, three-wheeled cargo bike concept has been developed to
offer high agility, flexible usage options and increased year-round suitability. Its variably usable
loading platform with attachments is designed for transporting loads as well as for leisure
activities, BMW said. The e-scooter concept has been ergonomically designed making it suitable
for everyday use. It offers riding stability and is extremely compact when packed up, making it
ideal for carrying in the car boot. Both concepts have been designed to scale up electric range
with regard to the respective application. Also, the battery pack can be removed and charged at
home. Earlier this month, the German luxury automotive firm had unveiled its new electric twowheeler designed for the city.
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(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)
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NASA has selected SpaceX to provide launch services for Earth’s first mission to conduct
detailed investigations of Jupiter's moon Europa. The mission will use a sophisticated suite of
science instruments to investigate whether the icy moon has conditions suitable for life. It also
aims to capture high-resolution images of Europa’s surface, determine its composition, look for
signs of recent or ongoing geological activity, measure the thickness of the moon’s icy shell,
search for subsurface lakes, and determine the depth and salinity of Europa’s ocean. The
Europa Clipper mission is slated to launch in October 2024 on a Falcon Heavy rocket from
NASA’s Kennedy Space Centre in Florida. The total contract amount for launch services is
approximately $178 million, according to the space agency. In another space update, the ISRONASA joint mission NISER satellite, aimed at making global measurement of land surface
changes using advanced radar imaging, is proposed to be launched in early 2023.
IBM and the University of Tokyo unveiled Japan's most powerful quantum computer as part of
their ongoing collaboration to advance the country’s exploration of quantum science, business
and education. The IBM Quantum System One is now operational for researchers at both
scientific institutions and businesses in Japan, with access administered by the university. The
computer offers users access to repeatable and predictable performance from high-quality
qubits and high precision control electronics, IBM noted. Besides, the quantum resources are
tightly coupled with classical processing so that users can securely run algorithms requiring
repetition of quantum circuits on the cloud. It is the second system to be built outside the United
States, following the recent unveiling of one in Germany, administered by Fraunhofer
Geselleschaft. In a separate development, researchers at the Cambridge Research Laboratory
of Toshiba Europe demonstrated that quantum information can be successfully sent over optical
fibres exceeding 600 km in length.
Spotify has introduced a feature to help its users discover new music and podcasts from the
artists and shows they follow on the platform. ‘What’s New’ is updated in real-time, so the users
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will get to listen to new content just as it’s released. Users can access the feed by clicking the
new bell icon, located at the top of the home tab on their phone. A blue dot indicator on the bell
icon will let them know at a glance if new songs or episodes have been released since their last
visit. It also includes filters that allow users to sort for new music releases or new podcasts and
show episodes to help them find what they are looking for more quickly. The feature is rolling out
to all users globally on iOS and Android over the coming weeks, Spotify said. In another update,
Spotify beat Wall Street estimates for second-quarter revenue on Wednesday, as the music
streaming company reported a 20% jump in paid subscribers for its premium service.
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Google Cloud and SAP on Thursday announced a partnership to help customers execute
business transformations and migrate critical business systems to the cloud. The collaboration
will also help enhance existing business systems with Google Cloud capabilities in artificial
intelligence and machine learning. Moreover, customers can benefit from the planned global
availability of multiple SAP services and products on Google Cloud’s scalable cloud
infrastructure and network. “This new partnership will enable customers to seamlessly bring their
most critical business systems and applications to a future-proof, secure and low-latency
environment,” Rob Enslin, President at Google Cloud, said in a statement. This week, Google
also launched a new bug bounty platform to celebrate the ten-year anniversary of its
Vulnerability Rewards Programme.
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Since the pandemic started, video conferencing platforms have gained popularity with an
increasing number of people relying on them daily. The usage of video conferencing apps like
Zoom, Microsoft Teams and Google Meet grew 151% year-over-year in the first half of 2021,
according to a report by analytics firm Sensor Tower. And, the combined monthly active users of
the same cohort of apps in the first half of 2021 were more than 2.5 times higher than the yearago period, the report noted. However, the global installs of the three apps in the first six months
of this year has dropped to 422 million from 626 million in the first half of 2020. All three
platforms have introduced a number of features over the last 18 months to improve the virtual
experience of users. In another development, Microsoft said this week that its Teams now has
nearly 250 million monthly active users.
You can read more at thehindu.com/technology
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Twitter, Google, Microsoft and Photoshop maker Adobe urged the U.S. Congress to come
together to protect Dreamers, with Google saying they wanted DACA to be "cemented" into law.
Josh Giegel, the chief executive and co-founder of Virgin Hyperloop foresees us zipping
between cities in minutes.
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ISRO TO LAUNCH EARTH OBSERVATION SATELLITE
EOS-03 NEXT WEEK: ALL YOU NEED TO KNOW
Relevant for: Science & Technology | Topic: Space Technology & related matters
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Geosynchronous Satellite Launch Vehicle-F10 (GSLV-F10) will launch earth observation
satellite, EOS-03 from the Second Launch Pad of Satish Dhawan Space Centre (SDSC) SHAR,
Sriharikota on 12 August.
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In an update, the Bengaluru-headquartered Indian Space Research Organisation said, "The
launch is tentatively scheduled at 0543 hrs IST on August 12, 2021, subject to weather
conditions."
EOS-03 is capable of imaging the whole country four-five times daily.

EOS-03 is a state-of-the-art agile satellite that will be placed in a Geosynchronous Transfer Orbit
by GSLV-F10, it said.
EOS-03 would enable near real-time monitoring of natural disasters like floods and cyclones. In
addition to natural disasters, EOS-03 would also enable monitoring of water bodies, crops,
vegetation condition, forest cover changes.
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Subsequently, the satellite will reach the final geostationary orbit using its onboard propulsion
system. A four metre diameter Ogive shaped payload fairing is being flown for the first time in
this GSLV flight. This is the fourteenth flight of GSLV, it was stated.
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Never miss a story! Stay connected and informed with Mint. Download our App Now!!
Log in to our website to save your bookmarks. It'll just take a moment.
Oops! Looks like you have exceeded the limit to bookmark the image. Remove some to
bookmark this image.
Your session has expired, please login again.
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SELF-RELIANCE IN DEFENCE SECTOR
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In the defence sector, India has long sought self-reliance, but efforts have yielded few results.
India built up its domestic defence production capacity with assistance from countries like the
Soviet Union and the United Kingdom in the 1960s and 1970s, mostly through assembly under
licence.
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While India imported platforms and equipment, it did embark on indigenously developing key
equipment like missile systems. The Defence Research and Development Organisation (DRDO)
in 1982-83 started the development of indigenous missile systems under the leadership of Dr
APJ Abdul Kalam. These included the short-range surface-to-air missiles like the ‘Prithvi’,
‘Akash’ and the anti-tank guided missiles like ‘Nag’.1 The Prithvi missile system was inducted in
1994 while the Akash missile system was inducted in 2014 in the Indian Air Force and in the
Indian Army the following year.2 The user trial of the third-generation Nag was carried out in
October 2020 and the system is in the final stages of induction.
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Apart from making efforts to develop indigenous missile systems, India also entered into an
agreement with Russia in 1998 to develop a supersonic cruise missile system, the ‘Brahmos’.
This is the fastest supersonic cruise missile in the world, which can be launched from
submarines, ships, or aircraft. Brahmos was successfully inducted in 2006.
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In the light of the economy hit by the pandemic, Prime Minister Narendra Modi on 12 May 2020,
launched the Aatmanirbhar Bharat Abhiyaan. The phrase can be translated as self-reliance and
self-sufficiency, and it highlights the importance of reducing external dependence in the
economic sector. The term ‘Vocal for Local’ was also introduced to encourage the purchase of
indigenous products so that the local industry can flourish. The Aatmanirbhar Bharat as an
umbrella concept aims to achieve a technology-driven economy, build cutting-edge
infrastructure and utilise the strength of the country’s demographic profile to generate economic
growth.
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The defence sector was recognised as an important area in which there is a lot of scope for
being Aatmanirbhar or self-reliant. The defence sector is one of the strategic sectors of the
Indian economy that has the potential for tremendous growth because of the large talented pool
of skill sets in terms of human resources and large-scale modernisation requirements of the
armed forces. The sector will help in strengthening the economy by creating employment
opportunities and reducing the import burden.
India’s arms import during 2015-19, for instance, accounted for nearly 10 per cent of the world’s
total. India’s arms import though decreased by 33 per cent between 2011–15 and 2016–20.3
Self-reliance in defence and security needs is critical to reducing India’s dependence on other
countries for urgent procurement in times of exigency.
Recent border tensions with China highlighted the reality of procurement done on short notice,
to enhance combative effectiveness. During the stand-off, reports flagged that the Indian Army
lacked terrain-specific weapons like combat vehicles, among others. To overcome these gaps in
weaponry pertaining to high-altitude warfare, the Indian armed forces were provided with
emergency financial powers for capital and revenue procurements.4 Such procurement, though,
will be invariably expensive.
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Even as this dependence on importing defence products needs to be reduced, indigenous
defence procurement needs to be encouraged. It is noteworthy that under the provisions of the
emergency procurement, the Indian Army also placed orders for indigenous products like the M4
armoured vehicles from the Pune-based defence company, Bharat Forge of the Kalyani Group.5

m

The Ministry of Defence (MoD) has taken other important steps to boost the ‘Make in India’
policy in defence manufacturing. The limits on foreign direct investment (FDI) in the defence
sector have been raised to 74 per cent, from the earlier limits of 49 per cent (in May 2020). Out
of the total capital acquisition budget for the year 2021-22, over 60 per cent has been earmarked
for domestic capital procurement. Defence capital outlay has been increased by 18.75 per cent
in the budget of 2021–22. The Defence Procurement Procedure (DPP) 2016 has been revised
as the Defence Acquisition Procedure (DAP) 2020, with stress on achieving self-reliance in the
defence sector.6

S.
co

To enable the domestic industry to manufacture high-technology weapons and equipment, the
government is aggressively promoting the role of the private sector in defence acquisition.7 The
Innovations for Defence Excellence (iDEX) awards, instituted by the MoD in April 2018, are an
essential step towards creating an ecosystem to foster innovation, research and technology
development. iDEX has provided opportunities to MSMEs (micro, small and medium
enterprises), start-ups, research and academic institutions as well as individuals to provide
innovative solutions to pressing problem areas of the armed forces.8
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Further, the MoD has undertaken important steps to facilitate and encourage exports. The
Export Promotion Cell (EPC) in the Department of Defence Production (DDP) has been created
for the purpose. India has achieved considerable growth in exporting defence equipment. During
2015-20, India’s defence exports grew from around Rs 2,000 crore to Rs 9,000 crore.9 Exports
of globally competitive Indian defence products will no doubt help achieve economies of scale
and spur qualitative improvements in indigenous defence production.
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SRIJAN, the indigenisation portal, was launched in August 2020 for the benefit of defence public
sector units (DPSUs) and ordnance factories to provide development support to MSMEs/startups/industry for import substitution. A ‘positive indigenisation list’ consisting of more than 200
items that will be manufactured within India is a huge opportunity to add volumes to the
domestic defence industry using their own design and development capabilities.
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These steps cumulatively are expected to make use of the large, available skill pool to introduce
fresh energy in the defence sector by developing innovative, niche, and cutting-edge
technologies for the military. A robust domestic defence manufacturing sector can transform
India’s military capabilities and help achieve self-reliance in its defence requirements.
Ms Richa Tokas is an Intern in Defence Economics and Industry Centre at Manohar Parrikar
IDSA, New Delhi
Views expressed are of the author and do not necessarily reflect the views of the Manohar
Parrikar IDSA or of the Government of India.
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METAVERSE THE NEXT GENERATION OF INTERNET
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
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Representational image | Photo Credit: Unsplash
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Last month, during the second-quarter earnings call, Facebook CEO Mark Zuckerberg spoke
about transforming the social network - along with the Internet itself - to create the ‘metaverse’.
(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)
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“I wanted to discuss this now so that you can see the future we’re working toward and how our
major initiatives across the company are going to map that,” Zuckerberg said.
According to him, metaverse is the successor of mobile Internet where people can do more than
what they do now on the Internet. People can dance and hang out with friends almost like in
real-time. His company is planning to create products that will enable users to access the
metaverse from apps, phones, and PCs to high-end mixed reality gadgets.
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At the other end of the spectrum is Microsoft. CEO Satya Nadella mentioned in the quarterly
earnings call in July about the potential of creating ‘enterprise metaverse’ using the software
maker's cloud computing services.
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According to venture capitalist and former Amazon Studios chief strategist Matthew Ball, this
digital space can never be paused or reset, but will continue indefinitely. Ball writes extensively
on metaverse, and Zuckerberg, in an interview to The Verge, recommended Ball's nine-part
piece to anyone trying to learn about the metaverse.
The metaverse is a form of mixed reality that is fast becoming commonplace in everyday tech
products. The combination of augmented and virtual reality will not only introduce digital
elements in the real world, but it will also merge Internet with the virtual world.
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In some ways, it will make the user experience reality like the character Neo in the popular
science fiction film The Matrix.
The digital world could potentially generate trillions of dollars in earnings for new computing and
content platforms, Ball wrote in a blog post in January. But the mixed reality space will represent
an entire ecosystem of various virtual realities that cannot be built by just one company. And
building one is likely to take decades and require thousands of companies to chip in resources,
including hardware, software, and content.
Ball reckons that the metaverse requires infrastructure that currently does not exist, and the
current form of Internet is limited in its design to hold the digital space. The space will need a
broader and more complex set of standards and protocols than traditional Internet. This means
large technology companies like Amazon, Google, and Facebook will need to prepare for cross
integrating their systems.
However, the interoperable metaverse could also raise questions of data protection since
industry-wide consensus on data security and persistence will be harder to establish. “The
metaverse will need altogether new rules for censorship, control of communications, regulatory
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enforcement, tax reporting, the prevention of online radicalisation, and many more challenges
that we’re still struggling with today,” he noted in the blog post.

Our code of editorial values
Twitter, Google, Microsoft and Photoshop maker Adobe urged the U.S. Congress to come
together to protect Dreamers, with Google saying they wanted DACA to be "cemented" into law.
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Josh Giegel, the chief executive and co-founder of Virgin Hyperloop foresees us zipping
between cities in minutes.
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SOME FACTS ON HAIR - WHY IT DROPS AND HOW IT
GROWS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Gene factors: Hair colour can be predicted based on a few DNA variations that occur in eleven
genes in a human sample. | Photo Credit: YunYulia
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The six-yard sheet that covers our body is the skin. There is 1.5 to 2 square metres of it, which
offers us protection from a variety of external sources that may be harmful. This protection is
done by covering the skin through hair. Scalp is the skin covering the head, excluding the face –
thankfully! Hair is produced by the cells at the outermost layer of the skin, using what are called
follicles which are mini-organs which produce a variety of proteins.
The entire list of these proteins, or what biologists call as the ‘proteosome’ or ‘proteome’, is a
subject of contemporary interest which is being worked out. These mini-organs play key roles in
producing hair, protecting the skin from external insults such as infections, offering temperature
control and so on.
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The proteome offers pigments that colour the hair – and for us humans, these pigments come
largely in three lots – black, brown or shades of red. Lack of pigmentation causes hair to turn
white (as we age). During evolution, we humans seem to have found these colours best suited
for us. Indeed, relating the changes in pigmentation with time as we age offers us a picture of life
events of an individual as he or she ages.
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This is somewhat like how tree rings offer information about what all a tree has gone through in
time. As we age, our hair turns white. A group of dermatologists have done a quantitative
mapping of hair colour and find that there are over 300 proteins that are more or less abundant
in white hair than in dark hair. Many of these proteins are involved in energy production in the
cell. Several of these are involved in increasing energy metabolism and in synthesising lipids
and amino acids. Hair colour agents and hair tonics, with all their nice and refreshing smells do
the same.
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Hair colour can also be predicted by looking at a small number of DNA variations that occur in
eleven genes in a human sample. This test can predict whether the individual being sampled
have black, brown, red or blonde hair colour with 90% accuracy. And this test goes beyond
scientific curiosity. It can be very useful in forensics, as hair colour is an externally visible
characteristic.
Hair goes grey as we age. Is this due to psychosocial stress, also called life stress events?
Indeed, changes in hair colour appear to be associated with changes in stress levels.
Researchers have found that greying is related to energy metabolism. As the latter decreases,
the former increases. It may be possible to halt, or at least temporarily reverse, greying by
triggering energy metabolism. How can this be done? Here is where proteome analysis will be of
use.
Drug chemists have suggested the use of compounds called phthalates, which smell good and
promote hair health. However, there is a catch in this. Too much usage of these chemicals can
lead to lung damage and kidney failure.
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But there are far easier ways to do this. Nutritionists point out that healthy appearing hair
indicates excellent general health. If you have adequate nutrition, your hair grows well.
Malnutrition, alcoholism, advanced age – all of these cause hair colour to change, get weakened
or be lost. Deficiency of vitamins (A, C, E and selenium) does this, too.
So, where do we go for these nutritious materials? Not too far. Our everyday meals, wherein we
use onion, garlic and ginger, green vegetables, fruits and protein-rich pulses such as dal,
soyabeans, will suffice.
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Traditional yoga exercises are seen to stimulate the growth of hair by increasing blood
circulation in the scalp. No wonder we see all yoga gurus full of hair! Yoga not only relieves
stress and anxiety but also helps in massage. Some of the yoga asanas suggested by them are:
aadho mukha savasana (the downward dog pose), sarvangasana (erect shoulder stand) and
uttarasana (standing forward bend pose). These are well worth practising. In addition, doing
breathing exercises such as pranayamam (deep breathing and holding for several seconds) also
help. So, let us go for these as well and stay healthy and let our hair look attractive and plentiful!
What about loss of hair as we age? Epidemiological studies suggest that moderate to extensive
hair loss is seen in 16% of men in the 18-29 years age group, and 53% in those aged 40-49.
Premature loss of hair can lead to strange psychosocial effects. Here too, proteomic comparison
of dermal papilla cells, found in the hair follicle, from balding and non-balding males, indicates
128 up-regulated and 12 down-regulated proteins. Some of these differently expressed proteins
may one day be ameliorative targets for baldness.
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(This article has been written by D. Balasubramanian in collaboration with Sushil Chandani who
is a professional computational biologist, sushilchandani@gmail.com)
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NEW TECHNIQUE TO STUDY ULTRASMALL
PARTICLES IN CELLS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

Schematic diagram of nanoscale absorption spectroscopy. | Photo Credit: Basudev Roy
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Researchers from IIT Madras and IISER Kolkata have developed a method to detect minute
quantities of chemicals in solution. They use a variation of absorption spectroscopy that
surpasses the systemic limits imposed by conventional absorption spectroscopy. With this
technique, they can, in principle, illuminate the insides of cells and detect minuscule quantities of
substances present there. The work was published in Nanoscale.
Absorption spectroscopy is a tool to detect the presence of elements in a medium. Light is
shone on the sample, and after it passes through the sample is examined using a spectroscope.
Dark lines are seen in the observed spectrum of the light passed through the substance, which
correspond to the wavelengths of light absorbed by the intervening substance and are
characteristic of the elements present in it. In usual methods, about a cubic centimetre of the
sample is needed to do this experiment.In the method developed here, minute amounts of
dissolved substances can be detected easily.
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Usually in absorption spectroscopy, the principle used is that light because of its wavelike
nature, shows diffraction patterns, that is, dark and light fringes, when it scatters off any object.
A related concept called the Abbe criterion sets a natural limit on the size of the object being
studied. According to this criterion, the size of the observed object has to be at least of the order
of the wavelength of the light being shone on it. “If you want to perform absorption spectroscopy
using visible light, namely, blue, green and red, the wavelengths [of these colours] are about 400
nm, 500 nm and 600 nm, respectively. the diffraction limit is typically half of that, about 200 nm
for the blue light,” explains Basudev Roy, from the Department of Physics of IIT Madras and one
of the corresponding authors of the study along with Ayan Banerjee of IISER Kolkata.
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In the method used by the researchers here, tiny, nano-sized particles that can absorb light
being shone on them and re-emit red, blue and green light were employed. “We use a
nanoparticle of sodium yttrium fluoride (a kind of glass) with some dopants, which has the
special property that when you excite this with infra-red light at 975 nm, it emits blue, green and
red light from the particle itself,” says Dr Roy. These particles were made by M. Gunaseelan at
Department of Physics, University of Madras.
The particles emit electric fields that are analogous to how a tiny magnet would give off
magnetic lines of force – this is called a dipole, and the particle is like a tiny mobile phone’s
antenna. “Our dipole… generates an electromagnetic field depending upon the quantum
properties of the erbium dopants in the glass. Our emission pattern is typically limited to a cone
of 45 degrees, starting from a diameter of the size of the particle,” he adds.
The absorption leaves a gap in the reflected light, which is what is observed and used to analyse
the nature of the absorbing material. Since this works at the level of photons, this surpasses the
limit on the size of the substance or sample being studied.
There are many potential applications. “We are ourselves going to put these particles inside
living cells, and the emission can be used as a tiny flash lamp to look for absorption from
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individual molecules in the close proximity to the particle,” he says. “This is way in which small
molecules almost ten-millionth of a mm in diameter can be detected while these pass the
emission region of the glass particle… The future is to use it to measure individual molecules,
see an absorption spectroscopy of a single DNA or protein molecule.”
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This study was completed before the emergence of the Delta variant of SARS-CoV-2 now
dominating in the U.K.
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IN A WORLD FIRST, SOUTH AFRICA GRANTS PATENT
TO AN ARTIFICIAL INTELLIGENCE SYSTEM
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

Representational image.
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At first glance, a recently granted South African patent relating to a “food container based on
fractal geometry” seems fairly mundane. The innovation in question involves interlocking food
containers that are easy for robots to grasp and stack.
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On closer inspection, the patent is anything but mundane. That’s because the inventor is not a
human being — it is an artificial intelligence (AI) system called DABUS.
DABUS (which stands for “device for the autonomous bootstrapping of unified sentience”) is an
AI system created by Stephen Thaler, a pioneer in the field of AI and programming. The system
simulates human brainstorming and creates new inventions. DABUS is a particular type of AI,
often referred to as “creativity machines” because they are capable of independent and complex
functioning. This differs from everyday AI like Siri, the “voice” of Apple’s iPhones.
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The patent application listing DABUS as the inventor was filed in patent offices around the world,
including the U.S., Europe, Australia, and South Africa. But only South Africa granted the patent
(Australia followed suit a few days later after a court judgment gave the go-ahead).
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South Africa’s decision has received widespread backlash from intellectual property experts.
Some have labelled it a mistake, or an oversight by the patent office. However, as a patent and
AI scholar whose Ph.D. aims to address the gaps in patent law created by AI inventorship, I
suggest that the decision is supported by the government’s policy environment in recent years.
This has aimed to increase innovation, and views technology as a way to achieve this.
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Creativity machines can process and critically analyse data, learning from it. This process is
known as machine learning. Once the machine learning phase has occurred, the machine is
able to “autonomously” create without human intervention. As has been seen in the Covid
pandemic, as just one example, AI is able to solve problems humans were unable to — and also
much faster than people can.
Over the years there have been many kinds of creativity machines. Prior to DABUS, Thaler built
another AI which created novel sheet music, and which he credited with inventing the crossbristle toothbrush design. He filed a patent for the cross-bristle design, and it was granted —
proving AI’s ability to generate truly novel inventions that meet the standards for patents.
However, Thaler listed himself, rather than the AI, as the inventor at that time.
When it came to the food container invention by DABUS, Thaler, assisted by Ryan Abbott of the
University of Surrey, decided instead to list DABUS as the rightful inventor, as the invention was
entirely devised by the AI. This was the start of their push for AI to be recognised as inventors
the world over.
The United States Patent and Trademark Office and the European Patent Office rejected these
applications in the formal examination phase. They gave three reasons. First, their respective
patent laws only provide for human inventors — not AI — as indicated by the use of pronouns
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such as “him” and “her” in their text. Second, ideas, for the purposes of patents, require the
element of “mental conception” — something of which only a human mind is capable. Finally,
inventorship comes with rights, which AI is not legally capable of possessing.
Much to the surprise of the global community, South Africa’s patent office, the Companies and
Intellectual Property Commission, granted the patent, recognising DABUS as an inventor. It has
not yet explained its reasons for doing so.
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This patent was published in July 2021 in the South African Patent Journal, with major news
agencies, including The Times, reporting on the matter.
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The granting of the DABUS patent in South Africa has received widespread backlash from
intellectual property experts. The critics argued that it was the incorrect decision in law, as AI
lacks the necessary legal standing to qualify as an inventor.
Many have argued that the grant was simply an oversight on the part of the commission, which
has been known in the past to be less than reliable. Many also saw this as an indictment of
South Africa’s patent procedures, which currently only consist of a formal examination step. This
requires a check box sort of evaluation: ensuring that all the relevant forms have been submitted
and are duly completed.
Critics feel that if South Africa instead had a substantive search and examination system in
place, the DABUS patent application would have been rejected. I disagree.
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While it is possible that the commission erred in granting the patent, South Africa’s policy
environment in recent years suggests otherwise.
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The first relevant policy was the Intellectual Property Policy of the Republic of South Africa
Phase I of 2018. It marked the beginning of patent reform in the country. Since then, from 2019
to 2021, three other notable instruments have been published: the Department of Science and
Technology’s White Paper on Science, Technology, and Innovation; the Presidential
Commission on the Fourth Industrial Revolution; and the proposed National Data and Cloud
Policy in terms of the Electronic Communications Act 36 of 2005.

cr

The core message of all these documents is that South Africa’s government wants to increase
innovation to solve the country’s socio-economic issues. There is clear worry about issues such
as poor innovation levels, lack of funding and lack of suitable infrastructure which is necessary
to really capitalise on the fourth industrial revolution.
Given the policy environment and the vast potential of AI, the granting of the patent makes
sense. Perhaps this will turn out to be a strategic masterclass by the South African office which
will lead to a much more innovative nation.

Our code of editorial values
Twitter, Google, Microsoft and Photoshop maker Adobe urged the U.S. Congress to come
together to protect Dreamers, with Google saying they wanted DACA to be "cemented" into law.
Josh Giegel, the chief executive and co-founder of Virgin Hyperloop foresees us zipping
between cities in minutes.
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CARBON-BASED NON-TOXIC AND REUSABLE
WRAPPER TO INCREASE SHELF LIFE OF FRUITS
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology
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Indian scientists have developed a composite paper made of carbon (graphene oxide) loaded
with preservatives that can be used as wrappers to help extend shelf life of fruits. Unlike the
present preservative dipping technology, where the preservatives are adsorbed by the fruit,
causing chronic toxicity to the consumers; here preservatives the wrapper releases the
preservative only when needed. The wrapper can be reused, which is not possible with the
present technology.
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Fruits are highly perishable, hence 50% of fruits produced are wasted, causing huge losses.
Conventional preservation relies on coating the preservative with the resin, wax, or edible
polymer, which may cause chronic health problems.
In order to address this problem, a team of researchers led by Dr. P. S Vijayakumar fromInstitute
of Nano Science and Technology, Mohali, an Autonomous Institute of the Department of
Science and Technology, Ministry of Science and Technology, Government of India looked for
an alternative, that could be generated from waste and would not lead to adsorption of
preservatives in the fruit.
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The activated graphene oxide-loaded molecules were then loaded with preservatives. This high
preservative-loaded graphene oxide, when cast into a paper used for fruit wrapping, ensures
that the fruit is not loaded with toxic preservatives. But when the fruit over-ripens or gets infested
by pathogens, the acidity increases by the secretion of acids, critic, and oxalic acids trigger the
release of the preservatives for the preservation of the fruit. Otherwise, the preservative stays
with the carbon wrapper. In the fruit dipping method, the preservative will be lost along with the
fruit, whereas the wrapper can be re-used after the consumption of the fruit for the preservation
of the next batch of fruits.
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To develop this non-toxic and reusable wrapping paper, the team allowed carbon matrix to
incubate with the preservative. After the incubation for 24 hr in room temperature, the resultant
was washed several times to remove the extra preservatives. And finally, this carbonpreservative composite was cast into paper. This work has been published in the journal ‘ACS
applied materials and interface’.
“Already waste-derived carbon materials are known to harbour huge amount of organic molecule
loading, hence the preservative loaded carbon has been prepared and cast into paper for the
fruit preservation. Increasing the capacity of carbon to hold organic molecules helped us to
develop this product,” adds Dr.Vijayakumar.
This novel product can benefit the farmers and food industry by extending the shelf life of fruits.
Using this wrapper for the fruit will also ensure that the customer gets the fruits with healthy
quality, as we have found improvement in the phenol content. The production of this graphene
fruit wrapper requires only the carbon produced from the heating of biomass, hence it will also
benefit in biomass consumption and employment generation.
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Publication details:
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Sharma S. B.; Biswal K.; Kumari D.; Pulkit Kumar, S.; Stobdan T. and Vijayakumar P. S.*Ecofriendly Fruit Switches: Graphene Oxide-Based Wrapper for Programmed Fruit Preservative
Delivery To Extend Shelf Life. ACS applied materials and interface. 2018, 10, 18478–18488.
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Indian scientists have developed a composite paper made of carbon (graphene oxide) loaded
with preservatives that can be used as wrappers to help extend shelf life of fruits. Unlike the
present preservative dipping technology, where the preservatives are adsorbed by the fruit,
causing chronic toxicity to the consumers; here preservatives the wrapper releases the
preservative only when needed. The wrapper can be reused, which is not possible with the
present technology.
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Fruits are highly perishable, hence 50% of fruits produced are wasted, causing huge losses.
Conventional preservation relies on coating the preservative with the resin, wax, or edible
polymer, which may cause chronic health problems.
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In order to address this problem, a team of researchers led by Dr. P. S Vijayakumar fromInstitute
of Nano Science and Technology, Mohali, an Autonomous Institute of the Department of
Science and Technology, Ministry of Science and Technology, Government of India looked for
an alternative, that could be generated from waste and would not lead to adsorption of
preservatives in the fruit.
The activated graphene oxide-loaded molecules were then loaded with preservatives. This high
preservative-loaded graphene oxide, when cast into a paper used for fruit wrapping, ensures
that the fruit is not loaded with toxic preservatives. But when the fruit over-ripens or gets infested
by pathogens, the acidity increases by the secretion of acids, critic, and oxalic acids trigger the
release of the preservatives for the preservation of the fruit. Otherwise, the preservative stays
with the carbon wrapper. In the fruit dipping method, the preservative will be lost along with the
fruit, whereas the wrapper can be re-used after the consumption of the fruit for the preservation
of the next batch of fruits.
To develop this non-toxic and reusable wrapping paper, the team allowed carbon matrix to
incubate with the preservative. After the incubation for 24 hr in room temperature, the resultant
was washed several times to remove the extra preservatives. And finally, this carbonpreservative composite was cast into paper. This work has been published in the journal ‘ACS
applied materials and interface’.
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“Already waste-derived carbon materials are known to harbour huge amount of organic molecule
loading, hence the preservative loaded carbon has been prepared and cast into paper for the
fruit preservation. Increasing the capacity of carbon to hold organic molecules helped us to
develop this product,” adds Dr.Vijayakumar.
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This novel product can benefit the farmers and food industry by extending the shelf life of fruits.
Using this wrapper for the fruit will also ensure that the customer gets the fruits with healthy
quality, as we have found improvement in the phenol content. The production of this graphene
fruit wrapper requires only the carbon produced from the heating of biomass, hence it will also
benefit in biomass consumption and employment generation.
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Sharma S. B.; Biswal K.; Kumari D.; Pulkit Kumar, S.; Stobdan T. and Vijayakumar P. S.*Ecofriendly Fruit Switches: Graphene Oxide-Based Wrapper for Programmed Fruit Preservative
Delivery To Extend Shelf Life. ACS applied materials and interface. 2018, 10, 18478–18488.
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POROUS CARBON NANO-PARTICLES FROM WASTE
ONION PEELS USED FOR MAKING SOFT ACTUATORS
WITH ENHANCED PHOTO-MECHANICAL CAPACITY
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Using porous carbon nanoparticles from waste onion peels, a team of scientists have developed
soft robotic actuators with enhanced photomechanical capacity. The actuators can act as
efficient traps for the illuminating low-power near-infrared (NIR) light and can convert a control
signal into mechanical motion with bioengineering applications such as drug delivery, wearable
and assistive devices, prostheses, and even artificial organs.
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Soft robots or actuators consisting of rubber-like polymer with embedded nanomaterials which
convert a source of energy to mechanical motion have been gaining much interest with targeted
applications in areas including bio-medical, military, and remote space operations. Generation of
predesigned motion facilitated by their flexibility, affordability, and easy customization are the
main reasons for such interest. The high thermal conductivity of these nanoforms results in rapid
distribution of the heat generated locally by thermal and photo-thermal stimuli. To take these
actuators to the next level of development, heat traps can be created to capture and contain the
generated heat for slightly longer durations such that the achieved photomechanical actuation
can be enhanced.
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A team led by Prof. S. Krishna Prasad at the Centre for Nano and Soft Matter Sciences (CeNS),
Bengaluru, has realized such a possibility by utilizing porous carbon nanoparticles (PCNs). In
the research work recently published in the ‘Journal of Nanostructure in Chemistry,’ the porous
nano-carbons (PCN) prepared were prepared from waste onion peels by Dr. Gurumurthy Hegde
at the B.M.S. College of Engineering, Bengaluru.
The specific surface area of the high porosity PCNs were efficient traps for the illuminating lowpower near-infrared (NIR) light resulting in the film comprising PCNs and PDMS achieving large
magnitude (multi-mm) actuation with fast (sub-second) responses. These features are seldom
obtained in single-layer films containing any other carbon nanostructure.
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The researchers attribute the heat-trapping capability to the manner in which the PCN is
prepared. Ms. Pragnya Satapathy, a senior research fellow, says, “Exhaustive measurements
performed show that the photothermal conversion efficiency and the heat-trapping capability is
seen to be strongly correlated with the pyrolysis temperature employed for PCN preparation,
and thus is an effective control parameter.”
As a value addition, the team also found with an additional ultrathin (30 nm) gold layer, the
actuation magnitude could be more than doubled, and more importantly, bidirectional photocontrolled face-sensitive movement realized. As a novel application-oriented demonstration of
the process, the team fabricated a Near-Infrared-driven electrical switch which could activate
LED circuits and could be used for other similar applications.
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Publication: Satapathy, P., Adiga, R., Kumar, M. et al. Porous nanocarbon particles drive large
magnitude and fast photomechanical actuators. J NanostructChem (2021).
https://doi.org/10.1007/s40097-021-00414-9
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For more details, contact Prof. S. Krishna Prasad, skprasad@cens.res.in.
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Using porous carbon nanoparticles from waste onion peels, a team of scientists have developed
soft robotic actuators with enhanced photomechanical capacity. The actuators can act as
efficient traps for the illuminating low-power near-infrared (NIR) light and can convert a control
signal into mechanical motion with bioengineering applications such as drug delivery, wearable
and assistive devices, prostheses, and even artificial organs.
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Soft robots or actuators consisting of rubber-like polymer with embedded nanomaterials which
convert a source of energy to mechanical motion have been gaining much interest with targeted
applications in areas including bio-medical, military, and remote space operations. Generation of
predesigned motion facilitated by their flexibility, affordability, and easy customization are the
main reasons for such interest. The high thermal conductivity of these nanoforms results in rapid
distribution of the heat generated locally by thermal and photo-thermal stimuli. To take these
actuators to the next level of development, heat traps can be created to capture and contain the
generated heat for slightly longer durations such that the achieved photomechanical actuation
can be enhanced.
A team led by Prof. S. Krishna Prasad at the Centre for Nano and Soft Matter Sciences (CeNS),
Bengaluru, has realized such a possibility by utilizing porous carbon nanoparticles (PCNs). In
the research work recently published in the ‘Journal of Nanostructure in Chemistry,’ the porous
nano-carbons (PCN) prepared were prepared from waste onion peels by Dr. Gurumurthy Hegde
at the B.M.S. College of Engineering, Bengaluru.
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The specific surface area of the high porosity PCNs were efficient traps for the illuminating lowpower near-infrared (NIR) light resulting in the film comprising PCNs and PDMS achieving large
magnitude (multi-mm) actuation with fast (sub-second) responses. These features are seldom
obtained in single-layer films containing any other carbon nanostructure.
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The researchers attribute the heat-trapping capability to the manner in which the PCN is
prepared. Ms. Pragnya Satapathy, a senior research fellow, says, “Exhaustive measurements
performed show that the photothermal conversion efficiency and the heat-trapping capability is
seen to be strongly correlated with the pyrolysis temperature employed for PCN preparation,
and thus is an effective control parameter.”
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As a value addition, the team also found with an additional ultrathin (30 nm) gold layer, the
actuation magnitude could be more than doubled, and more importantly, bidirectional photocontrolled face-sensitive movement realized. As a novel application-oriented demonstration of
the process, the team fabricated a Near-Infrared-driven electrical switch which could activate
LED circuits and could be used for other similar applications.

Publication: Satapathy, P., Adiga, R., Kumar, M. et al. Porous nanocarbon particles drive large
magnitude and fast photomechanical actuators. J NanostructChem (2021).
https://doi.org/10.1007/s40097-021-00414-9
For more details, contact Prof. S. Krishna Prasad, skprasad@cens.res.in.
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Date : 2021-08-12

ISRO'S EARTH OBSERVATION SATELLITE EOS-03
LIFTS OFF SUCCESSFULLY
Relevant for: Science & Technology | Topic: Space Technology & related matters

ISRO's Earth Observation satellite (EOS-03) launched from the Satish Dhawan Space Centre
on Thursday, the Indian space agency informed in a tweet.
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"GSLV-F10 lifts off successfully from Satish Dhawan Space Centre, Sriharikota," ISRO wrote a
tweet.
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The EOS-03 will help in the quick monitoring of natural disasters like cyclones, cloudbursts,
thunderstorms.
GSLV-F10 lifts off successfully from Satish Dhawan Space Centre, Sriharikota#GSLV-F10
#EOS03 #ISRO pic.twitter.com/iXZfHd7YdZ

According to Union minister Jitendra Singh, ISRO's EOS-03 will be placed in a Geosynchronous
Transfer Orbit by GSLV-F10.
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This is the second launch for ISRO in 2021 after its successful mission in February, which was
Brazil's earth observation satellite Amazonia-1 and 18 co-passenger satellites.
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EOS-03's launch was originally planned in April or May this year but the exercise was postponed
due to the second wave of the COVID-19 pandemic.
The earth observation satellite would provide real time images of the country and borders and
also able to quick monitor of natural disasters.
The mission life is 10 years, ISRO said.
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The EOS-03 will be capable of obtaining vital information for application in different sectors
including agriculture, forestry, water bodies as well as for disaster warning, cyclone monitoring,
cloudburst, or thunderstorm monitoring.
Previous launches of GSLV include the GSLV-MkIII-M1/Chandrayaan-2 mission on July 2019
while GSLV-F11 successfully placed GSAT-7A in December 2018.
The previous earth observation satellite was launched by ISRO in November 2020 onboard a
polar satellite launch vehicle.
"PSLV-C49 successfully placed the EOS-01 on November 7, 2020. The mission objective was a
disaster management system, earth observation. It was intended for applications in agriculture,
forestry and disaster management support," ISRO said.
Never miss a story! Stay connected and informed with Mint. Download our App Now!!
Log in to our website to save your bookmarks. It'll just take a moment.
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EXPLAINED
Relevant for: Science & Technology | Topic: Space Technology & related matters

Indian Space Research Organisation (ISRO) headquarters in Bengaluru. | Photo Credit:
REUTERS
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The story so far: India’s attempt to place a geoimaging satellite (GISAT-1) with its GSLV-F10EOS-3 mission did not succeed. The GSLV-F10 rocket of the Indian Space Research
Organisation (ISRO), which blasted off from the Satish Dhawan Space Centre at Sriharikota on
Thursday with the purpose of launching the Earth Observation Satellite EOS-3 into space, failed
in its mission due to a ‘performance anomaly’. ISRO chairman K. Sivan announced that “a
technical anomaly was observed in the cryogenic stage and the mission could not be
accomplished.”
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According to the ISRO, GSLV-F10 launch took place at 05.43 IST as scheduled. Performance of
the first and second stages was normal. However, cryogenic upper stage ignition did not happen
due to a technical anomaly. Chris Bergin of NASASpaceFlight.com tweeted that the mission
suffered a major failure in the third stage: “2-3 sep looked fine but the third stage started to roll
after ignition and then it progressively worsened. Then the telemetry lines diverged.” It appears
that while the first two stages separated without a hitch, the ignition of the third stage did not
take place as programmed. The ISRO has confirmed that this mission could not be
accomplished as planned. This failure is all the more surprising because the rocket launches
since 2017 have been successful, and this breaks a long run of successful launches. According
to a video of the Doordarshan presentation posted on YouTube by RocketGyan — a channel
that posts details of all rocket launches — around 352 seconds after launch, after the separation
of the stages two and three, at an altitude of about 139 km, the deviation from plan appears to
have taken place. After a lot of consultations and perhaps attempts to revive the programme, at
about 15 minutes after the launch, the Director of ISRO announced that the mission could not be
accomplished.
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EOS-3 was the first state-of-art agile Earth Observation Satellite which would have been placed
in a Geo-Synchronous orbit around the Earth. While the first and second stage separations
worked out fine, and nearly 12 minutes before the separation of the EOS-3, the mission failed.
The objectives of EOS-3 were to provide real-time imaging of large areas of the Earth; to
monitor natural disasters from its position in the sky; to provide warnings for natural disasters,
observe cyclones, cloudbursts, thunderclouds etc.
The GSLV Mark II is the largest launch vehicle built by India until now. The GSLV expands to
geosynchronous satellite launch vehicle. As its name suggests, it can launch satellites that will
travel in orbits that are synchronous with the Earth’s orbit. These satellites can weigh up to
2,500 kg and are first launched into transfer orbits that have a distance from Earth of 170 km at
closest approach and about 35,975 km at furthest approach which is close to the height of the
geosynchronous orbit. From this transfer orbit, the satellite gets set free into a geosynchronous
orbit.

Our code of editorial values
The Ad Observatory project at NYU was started by the Cybersecurity for Democracy group with
over 6,500 volunteers at the University’s school of engineering in September 2020
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Telstra Corp, Optus and TPG Telecom are alleged to have made incorrect claims about the
maximum speed of the internet connections they offer and also accepted payments from some
customers for plans without providing the promised speeds, the Australian Competition and
Consumer Commission (ACCC) said in a notice on Monday.
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APPLE'S CHILD SAFETY FEATURE EXPLAINED
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

Even though Apple’s intention to combat child pornography is laudable, the company’s latest
feature has come under strong criticism as the new feature could compromise the iPhone
maker’s end-to-end encryption system. | Photo Credit: File photo
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On August 5, Apple announced a new feature to limit spread of sexually explicit images
involving children. It will soon be introduced in iMessage app, iOS and iPadOS, and Siri. The
tech giant notes that the feature will protect “children from predators”, and that it was developed
in collaboration with child safety experts.
Also read: Apple's child protection features spark concern within its own ranks
(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)
The Cupertino-based company noted its sensitive image-limiting feature will help law
enforcement agencies in criminal investigations. For a company that famously stood up to the
FBI’s demand in 2016 to unlock one the shooter’s phone, this is a big move.
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Several experts and advocacy groups say that Apple’s new feature could potentially become a
backdoor channel for government surveillance.

ac
k

Apple’s child protection feature is an on-device tool that will warn children and their parents
whenever a child receives or sends sexually explicit images. The machine learning (ML)-based
tool will be deployed in the iMessage app to scan photos and determine whether they are
sexually explicit. The company noted that other private communication in the app will not be
read by its algorithm.
Also Read | Apple says it won't expand new child safety feature to any government request
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Once a picture is identified as sensitive, the tool will blur it and warn the child about the content.
As an additional layer of precaution, the child will also be told that their parents will get a text if
they view the image. This feature can be switched on or off by parents.
In the U.S., child pornographic content is tagged as Child Sexual Abuse Material (CSAM), and
are reported to the National Centre for Missing and Exploited Children (NCMEC), which acts as
the country’s reporting centre for such images. NCMEC works with law enforcement agencies in
the U.S., and notes that sexually explicit images are shared on Internet platforms people use
every day.
To limit CSAM content on its platform, Apple says it will scan photos on user’s device and cross
reference them with NCMEC’s database. The tech giant will use a hashing technology in iOS
and iPadOS to transform the image into a unique number. This process ensures that identical
images will have the same hash even when cropped, resized or colour converted.
Then, a cryptographic technology called Private set intersection (PSI) powers the matching
process by not allowing Apple to view what is in the image. But, once a particular threshold for
the number of CSAM images in a phone, is breached, Apple will manually check the pictures
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and disable the user’s account. It will then send a report to NCMEC. A threshold is maintained to
ensure that accounts are not incorrectly flagged.
Even though Apple’s intention to combat child pornography is laudable, the company’s latest
feature has come under strong criticism as the new feature could compromise the iPhone
maker’s end-to-end encryption system.
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Digital rights group Electronic Frontier Foundation (EFF) notes that, “even a well-intentioned
effort to build such a system will break key promises of the messenger’s encryption itself and
open the door to broader abuses.”
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EFF points out that it will be difficult to audit how Apple’s ML algorithm tags an image as
sexually explicit as ML technology sans human intervention has the habit of wrongfully
classifying content. Another area of concern is the client-side scanning used in this process,
which will scan a message, check it against a database of hashes before it is sent. This looks
like your every message is viewed by a third-party entity before it is sent.
But even if you believe Apple won’t allow these tools to be misused there’s still a lot to be
concerned about. These systems rely on a database of “problematic media hashes” that you, as
a consumer, can’t review.
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“But even if you believe Apple won’t allow these tools to be misused there’s still a lot to be
concerned about,” Matthew Green, professor at Johns Hopkins University tweeted. “These
systems rely on a database of “problematic media hashes” that you, as a consumer, can’t
review.”
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Green raises the questions of “collisions” as a result of combining hashes: “Imagine someone
sends you a perfectly harmless political media file that you share with a friend. But that file
shares a hash with some known child porn file
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Instagram introduced a new ‘sensitive content control’ feature last month aimed at allowing
users to control what they see in their Explore feeds. But some users are not happy.
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Date : 2021-08-25

IN A FIRST, ARMY RECEIVES HAND GRENADES FROM
PRIVATE SECTOR
Relevant for: Current Affairs | Topic: Defence related developments

Rajnath Singh with a replica of the hand grenade from EEL.
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Marking a first in ammunition supply by the private sector to the Army, Nagpur-based Economic
Explosives Limited (EEL) handed over the first batch of Multi-Mode Hand Grenades (MMHG) on
Tuesday.

S.
co

“The first batch of MMHG manufactured by EEL following Transfer of Technology from Terminal
Ballistics Research Laboratory of Defence Research & Development Organisation (DRDO), was
handed over to the Army in the presence of Defence Minister Rajnath Singh in Nagpur,” a
Defence Ministry statement said.
The EEL had taken the technology from DRDO in 2016, the statement said. “Extensive trials
were successfully undertaken by the Army and Directorate General of Quality Assurance
(DGQA) in 2017-18 in plains, deserts and high altitudes over summer and winter,” it stated.
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The MMHG grenades will replace Grenade No. 36 of World War I vintage design still in service.
The EEL had signed a contract with the Ministry of Defence on October 1, 2020 to supply 10
lakh modern hand grenades to the Army and Air Force. The deliveries will be spread over two
years from the bulk production clearance, which was accorded to EEL in March 2021, the
statement added.
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Talking of the initiative of technology transfer to Industries by DRDO, Mr. Singh said that this
was being undertaken free of cost, while providing access to testing facilities and over 450
patents.
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Date : 2021-08-25

INDO-KAZAKHSTAN JOINT TRAINING EXERCISE TO
COMMENCE ON 30 AUGUST 2021
Relevant for: Current Affairs | Topic: Defence related developments
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As part of military diplomacy and to strengthen the growing strategic relation with Kazakhstan,
the 5th edition of Indo- Kazakhstan Joint Training Exercise, “KAZIND-21” will be conducted at
Training Node, Aisha Bibi, Kazakhstan, from 30 August to 11 September 2021. The exercise is a
joint training between both the Armies, which will boost the bilateral relations between India and
Kazakhstan.
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The Indian Army contingent represented by a battalion of The Bihar Regiment consists of a total
of 90 personnel led by a Contingent Commander. The Kazakhstan Army will be represented by
a company group.
The Exercise will provide an opportunity to the Armed Forces of India & Kazakhstan to train for
Counter Insurgency/ Counter Terrorism operation in mountainous, rural scenario under UN
mandate. The scope of Joint Exercise includes professional exchange, planning & execution of
operation in Counter terrorism environment at sub unit level and sharing expertise on skills at
arms, combat shooting and experiences in Counter Insurgency/ Counter Terrorism operations.
The exercise will culminate after a 48 hours long validation exercise which will involve a scenario
of neutralization of terrorists in a semi-rural hideout.
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The exercise will strengthen mutual confidence, inter-operability and enable sharing of best
practices between the Armed Forces of India and Kazakhstan.
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*******

SC,BSC, VBY

As part of military diplomacy and to strengthen the growing strategic relation with Kazakhstan,
the 5th edition of Indo- Kazakhstan Joint Training Exercise, “KAZIND-21” will be conducted at
Training Node, Aisha Bibi, Kazakhstan, from 30 August to 11 September 2021. The exercise is a
joint training between both the Armies, which will boost the bilateral relations between India and
Kazakhstan.
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The Indian Army contingent represented by a battalion of The Bihar Regiment consists of a total
of 90 personnel led by a Contingent Commander. The Kazakhstan Army will be represented by
a company group.
The Exercise will provide an opportunity to the Armed Forces of India & Kazakhstan to train for
Counter Insurgency/ Counter Terrorism operation in mountainous, rural scenario under UN
mandate. The scope of Joint Exercise includes professional exchange, planning & execution of
operation in Counter terrorism environment at sub unit level and sharing expertise on skills at
arms, combat shooting and experiences in Counter Insurgency/ Counter Terrorism operations.
The exercise will culminate after a 48 hours long validation exercise which will involve a scenario
of neutralization of terrorists in a semi-rural hideout.
The exercise will strengthen mutual confidence, inter-operability and enable sharing of best
practices between the Armed Forces of India and Kazakhstan.

Page 36
*******
SC,BSC, VBY
END
Downloaded from crackIAS.com

cr

ac
k

IA

S.
co

m

© Zuccess App by crackIAS.com

Page 37
Source : www.thehindu.com

Date : 2021-08-25

FACEBOOK LAUNCHES VIRTUAL REALITY-POWERED
WORKSPACE FEATURES
Relevant for: Security Related Matters | Topic: Basics of Cyber Security and related matters

Facebook' Horizon Workrooms | Photo Credit: photo by special arrangement
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Facebook has introduced Horizon Workrooms, an app that will enable users to collaborate with
colleagues using virtual reality (VR) with the Oculus Quest 2 headset.
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(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)
The “mixed reality experience” that will allow users to connect their physical desk and
compatible keyboard with the virtual room. Users will also be able to access and share files from
their computer in the virtual room. They can write on a virtual whiteboard, export contents and
share them as images on a computer.
“Workrooms works across both virtual reality and the web and is designed to improve your
teams ability to collaborate, come or communicate, and connect remotely, through the power of
VR,” the company said in a statement.
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To personalise the experience, Facebook has enabled users to create custom looks or avatars,
helping them feel like they’re really with their colleagues. Additionally, low latency spatial audio
support with will make conversations sound real and flow smoothly, according to the company.
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Also Read | Facebook aims to prove VR's popularity more than virtual
The tech giant has also extended support for hand tracking, which will allow users to control the
keyboard and other features using their hands. The app will support up to 50 people on a video
call, and up to 16 people in the virtual room, Facebook noted.
Facebook clarified it does not use work conversations and materials to show ads on the
platform, and said that no third-party apps can access or view the material either.
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Workrooms Horizon is Facebook’s step ahead to create the metaverse, a world beyond mixed
reality that is capable of powering the next generation of the Internet.
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NEW ADVANCED OXIDATION TECHNOLOGY CAN
ENHANCE WASTE WATER REUSE AT LOWER COST
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

m

A new technology may soon enhance the reuse of waste water in an affordable and sustainable
manner. The technology which uses UV-Photocatalysis can treat municipal sewage and highly
polluting industrial wastewater streams and increase its reuse as a technological option in
industrial as well as municipal wastewater treatments.
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With ever-increasing water crisis, it becomes imperative for industries & utilities to reuse ‘treated
water’. However, the current treatment practices are inefficient because of high dependence on
biological treatment systems, which are unable to bear shock loads. This is followed by tertiary
treatment systems involving RO and Multi Effect Evaporators (MEE). These systems have large
carbon footprint and maintenance costs making the wastewater treatment highly unsustainable
and unaffordable. These researchers have felt the need to integrate novel approaches and
advanced technologies in current systems.
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The Energy and Resources Institute, New Delhi, has developed a technology called The
Advanced Oxidation Technology or TADOX® which ‘can reduce less dependence and load on
biological and tertiary treatment systems and help achieve Zero Liquid Discharge (ZLD). It can
bring down capital expenditure on ZLD by 25-30% and operating expense by 30-40% for
industrial wastewater treatment.
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The Advanced Oxidation Technology, TADOX® developed by TERI New Delhi for wastewater
treatment is an effort in this direction. Department of Science and Technology (DST), GoI- Water
Technology Initiative (WTI) has supported TERI to develop this technology at bench scale
collaboration in tie-up with ONGC Energy Centre (OEC), Delhi.
The technology supported by the Water Technology Initiative (WTI) of the Department of
Science and Technology, Govt. of India involves UV-Photocatalysis as an Advanced Oxidation
Process (AOP) at the secondary treatment stage leading to oxidative degradation and
mineralization of targeted pollutants.
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It improves biodegradability, thereby preventing bio-fouling of membranes and enhancing life
span and efficiency of RO systems as also overall load on evaporators like Multiple Effect
Evaporators and Mechanical vapor recompression (MVR), and so on. It can reduce Chemical
Oxygen Demand (COD), Biological Oxygen Demand (BOD), dissolved organics, pathogens,
Persistent Organic Pollutants (POPs), and Micropollutants.
TADOX® could be integrated and retrofittable in existing treatment systems making it a viable
option as a novel Decentralized Wastewater Treatment Technology (DWTT) applicable in
upcoming and existing infrastructural projects, townships, commercial complexes, green
buildings, and smart cities.
The technology has been adopted by an MSME Company to scale up to 10 Kilo Litre per Day
continuous running plant in TERI Gurugram campus. TADOX® technology has been chosen for
pilot trials and augmentation plan for identified industrial sectors under ‘Namami Gange’
Programme of the Ministry of Jal Shakti, Govt. of India. The Technology is at TRL 7 and ready
for commercialization through field implementations and Technology & Trademark License
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Agreement from 1 April 2021.
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First 10 KLD TADOX® Wastewater Treatment Plant at TERI Gurugram Campus.

*****
SNC / PK / RR
A new technology may soon enhance the reuse of waste water in an affordable and sustainable
manner. The technology which uses UV-Photocatalysis can treat municipal sewage and highly
polluting industrial wastewater streams and increase its reuse as a technological option in
industrial as well as municipal wastewater treatments.
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With ever-increasing water crisis, it becomes imperative for industries & utilities to reuse ‘treated
water’. However, the current treatment practices are inefficient because of high dependence on
biological treatment systems, which are unable to bear shock loads. This is followed by tertiary
treatment systems involving RO and Multi Effect Evaporators (MEE). These systems have large
carbon footprint and maintenance costs making the wastewater treatment highly unsustainable
and unaffordable. These researchers have felt the need to integrate novel approaches and
advanced technologies in current systems.
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The Energy and Resources Institute, New Delhi, has developed a technology called The
Advanced Oxidation Technology or TADOX® which ‘can reduce less dependence and load on
biological and tertiary treatment systems and help achieve Zero Liquid Discharge (ZLD). It can
bring down capital expenditure on ZLD by 25-30% and operating expense by 30-40% for
industrial wastewater treatment.
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The Advanced Oxidation Technology, TADOX® developed by TERI New Delhi for wastewater
treatment is an effort in this direction. Department of Science and Technology (DST), GoI- Water
Technology Initiative (WTI) has supported TERI to develop this technology at bench scale
collaboration in tie-up with ONGC Energy Centre (OEC), Delhi.
The technology supported by the Water Technology Initiative (WTI) of the Department of
Science and Technology, Govt. of India involves UV-Photocatalysis as an Advanced Oxidation
Process (AOP) at the secondary treatment stage leading to oxidative degradation and
mineralization of targeted pollutants.
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It improves biodegradability, thereby preventing bio-fouling of membranes and enhancing life
span and efficiency of RO systems as also overall load on evaporators like Multiple Effect
Evaporators and Mechanical vapor recompression (MVR), and so on. It can reduce Chemical
Oxygen Demand (COD), Biological Oxygen Demand (BOD), dissolved organics, pathogens,
Persistent Organic Pollutants (POPs), and Micropollutants.
TADOX® could be integrated and retrofittable in existing treatment systems making it a viable
option as a novel Decentralized Wastewater Treatment Technology (DWTT) applicable in
upcoming and existing infrastructural projects, townships, commercial complexes, green
buildings, and smart cities.
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The technology has been adopted by an MSME Company to scale up to 10 Kilo Litre per Day
continuous running plant in TERI Gurugram campus. TADOX® technology has been chosen for
pilot trials and augmentation plan for identified industrial sectors under ‘Namami Gange’
Programme of the Ministry of Jal Shakti, Govt. of India. The Technology is at TRL 7 and ready
for commercialization through field implementations and Technology & Trademark License
Agreement from 1st April 2021.
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First 10 KLD TADOX® Wastewater Treatment Plant at TERI Gurugram Campus.
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Date : 2021-08-25

IT MINISTER SHRI ASHWINI VAISHNAW’S VISION FOR
STARTUPS TAKES SHAPE OF SAMRIDH SCHEME
Relevant for: Science & Technology | Topic: IT, Internet and Communications
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Startups are new types of wealth creators in our country, Prime Minister Narendra Modi said in
his Independence Day speech on 15 August, 2021, underscoring the need of the government to
relentlessly work towards making India’s Startups and the Startup Ecosystem the best in the
whole world. This vision of Prime Minister was also emphasised by Electronics and Information
Technology Minister Shri Ashwini Vaishnaw in a recent event whereby he stated, “Government
will support startups and entrepreneurs in the most challenging phase which is the initial risk
phase and also stated to serve 1.3 billion people India will scale up the network of incubators
and accelerators to phenomenal levels.”
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Above statements of Shri Ashwini Vaishnaw today have taken the shape of “Start-up
Acce l e ra t o rs o f Me itY fo r p R o duct Innovat ion, Development and gr o wt h
(SAMRIDH)”programme, which was launched today by Ministry of Electronics & Information
Technology so as to create a conducive platform to Indian Software Product star-ups to
enhance their products and securing investments for scaling their business. The
programme is being implemented by MeitY Start-up Hub (MSH).

Speaking at the launch of SAMRIDH Scheme, Shri Vaishnaw, said that the initiative will not
only provide the funding support to the startups but will also help in bringing skill sets together
which will help them to become successful. Reiterating the vision of Prime Minister, he stated
that technology and energy of youngsters is a great potential source of energy for inclusive
development.
The Minister, further said thatour society as we stand today requires lots of initiatives, new
products and new services which will create a better life for the marginalized sections of the
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society and for those who are at bottom of pyramid and are living in remote parts of country,
where main stream development has eluded them. The technology can play a role in
accelerating and in taking the quantum jump in reaching out to people which would have taken
many years. Using the energy of startups these areas can be reached within months. He said,
“Employment in traditional as well as new age industries is a stated mission of our government
and is also the vision of Prime Minister Shri Narendra Modi. Initiatives and schemes like
SAMRIDH will help accelerate the implementation of that vision.”
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While speaking at launch event, Shri Ajay Prakash Sawhney, Secretary, MeitY, said that
SAMRIDH scheme will pick up startups that are ready for acceleration stage and will provide
them with funding support, mentorship and a lot of other support that is required by startups at
this stage. The scheme heralds a very important milestone in our journey towards building
confidence in our startup community.
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The SAMRID Hprogramme will focus on accelerating the 300 start-ups by providing customer
connect, investor connect, and international immersion in next three years. Also, an investment
of up to 40 lakh to the start-up based on current valuation and growth stage of the Start-Up will
be provided through selected accelerators. It will also facilitate equal matching investment by the
accelerator / investor. The programme aims to further the Indian start-up growth which has seen
the emergence of 63 Unicorns is now the third largest Unicorn hub globally with a total valuation
of 168 Bn USD.
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Startups are new types of wealth creators in our country, Prime Minister Narendra Modi said in
his Independence Day speech on 15 August, 2021, underscoring the need of the government to
relentlessly work towards making India’s Startups and the Startup Ecosystem the best in the
whole world. This vision of Prime Minister was also emphasised by Electronics and Information
Technology Minister Shri Ashwini Vaishnaw in a recent event whereby he stated, “Government
will support startups and entrepreneurs in the most challenging phase which is the initial risk
phase and also stated to serve 1.3 billion people India will scale up the network of incubators
and accelerators to phenomenal levels.”
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Above statements of Shri Ashwini Vaishnaw today have taken the shape of “Start-up
Acce l e ra t o rs o f Me itY fo r p R o duct Innovat ion, Development and gr o wt h
(SAMRIDH)”programme, which was launched today by Ministry of Electronics & Information
Technology so as to create a conducive platform to Indian Software Product star-ups to
enhance their products and securing investments for scaling their business. The
programme is being implemented by MeitY Start-up Hub (MSH).
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Speaking at the launch of SAMRIDH Scheme, Shri Vaishnaw, said that the initiative will not
only provide the funding support to the startups but will also help in bringing skill sets together
which will help them to become successful. Reiterating the vision of Prime Minister, he stated
that technology and energy of youngsters is a great potential source of energy for inclusive
development.
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The Minister, further said thatour society as we stand today requires lots of initiatives, new
products and new services which will create a better life for the marginalized sections of the
society and for those who are at bottom of pyramid and are living in remote parts of country,
where main stream development has eluded them. The technology can play a role in
accelerating and in taking the quantum jump in reaching out to people which would have taken
many years. Using the energy of startups these areas can be reached within months. He said,
“Employment in traditional as well as new age industries is a stated mission of our government
and is also the vision of Prime Minister Shri Narendra Modi. Initiatives and schemes like
SAMRIDH will help accelerate the implementation of that vision.”
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While speaking at launch event, Shri Ajay Prakash Sawhney, Secretary, MeitY, said that
SAMRIDH scheme will pick up startups that are ready for acceleration stage and will provide
them with funding support, mentorship and a lot of other support that is required by startups at
this stage. The scheme heralds a very important milestone in our journey towards building
confidence in our startup community.
The SAMRID Hprogramme will focus on accelerating the 300 start-ups by providing customer
connect, investor connect, and international immersion in next three years. Also, an investment
of up to 40 lakh to the start-up based on current valuation and growth stage of the Start-Up will
be provided through selected accelerators. It will also facilitate equal matching investment by the
accelerator / investor. The programme aims to further the Indian start-up growth which has seen
the emergence of 63 Unicorns is now the third largest Unicorn hub globally with a total valuation
of 168 Bn USD.
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Date : 2021-08-26

FUKUSHIMA NUCLEAR WATER TO BE RELEASED VIA
UNDERSEA TUNNEL
Relevant for: Current Affairs | Topic: Nuclear science

A file photo of the Fukushima Daiichi nuclear power plant in Okuma town.ApHiro Komae
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The operator of the wrecked Fukushima nuclear power plant said on Wednesday it plans to build
an undersea tunnel so that massive amounts of treated but still radioactive water can be
released into the ocean about 1 km away from the plant to avoid interference with local fishing.
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The operator, Tokyo Electric Power Company Holdings, said it hopes to start releasing the water
in spring 2023. TEPCO says hundreds of storage tanks at the plant need to be removed to make
room for facilities necessary for the plant’s decommissioning.
An official, Junichi Matsumoto, said TEPCO will construct the undersea tunnel by drilling through
bedrock in the seabed near its No. 5 reactor, which survived the meltdowns at the plant, to
minimise possible underground contamination or leakage of radioactive ground water into the
tunnel. Radioactive water has been stored in about 1,000 tanks at the Fukushima Daiichi plant
since 2011, when a massive earthquake and tsunami damaged three reactors and their cooling
water became contaminated and began leaking.
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The government decided in April to start discharging the water, after further treatment and
dilution, into the Pacific Ocean in spring 2023 under safety standards set by regulators, a move
opposed by fishermen and neighbouring countries.
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Under the new plan, the water will be released at a depth of about 12 m below the ocean’s
surface, said Mr. Matsumoto.
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Date : 2021-08-27

INDIAN PHARMA INDUSTRY TO SURPASS $60 BILLION
IN TWO YEARS
Relevant for: Economy | Topic: Achievements of Indians in science & technology

With rising export share, CARE Ratings has projected India’s pharma industry to grow at about
11% in next two years to reach a size of over $60 billon.
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“The main factors that are expected to drive the growth of industry are (a) ability to leverage the
opportunity available for Indian pharma companies due to expiry of the patent drugs across the
globe, (b) ebbing of regulatory risks, (c) adoption of various strategies to de-risk from
dependency on China for key raw materials, (d) increasing trend in PE investments, and (e)
solid fundamentals of the industry. Exploiting these opportunities, CARE Ratings expects the
credit risk profiles of its rated entities to remain stable to positive during FY22 and FY23," it
added.
Care Ratings said with market size of around $45 billion in FY21, Indian pharmaceutical industry
globally ranks third in terms of volume and thirteenth in terms of value. “The reason for higher
rank in terms of volume while lower rank in terms of value is primarily attributed to the
predominance of Indian pharma market in the generic segment. The industry has exhibited
compound annual growth rate (CAGR) of about 7.2% during FY17-FY21 and registered a
growth of about 12% during FY21," it said.
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The Indian domestic pharma market which was at about $18 bn during FY17 has exhibited a
CAGR of about 4.5% to reach $21 bn during FY21. Further, the pharma exports which
contributed about $17 billion during FY17 have reported a CAGR of about 10% to reach $24
billion during FY21. “Especially during FY21, on account of increase in the demand for covid-19related drugs, the exports have grown by 18%. Thus, on account of better export growth rate,
the contribution of domestic to exports has changed from 52:48 during FY17 to 47:53 during
FY21. CARE Ratings expects that with better prospects in regulated and semi-regulated
markets, the contribution of domestic to exports would widen to 45:55 by FY23," it added.
Never miss a story! Stay connected and informed with Mint. Download our App Now!!
Log in to our website to save your bookmarks. It'll just take a moment.
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RESEARCHERS DISCOVER THREE SUPER-MASSIVE
BLACK HOLES MERGING TOGETHER IN OUR NEARBY
UNIVERSE
Relevant for: Science & Technology | Topic: Space Technology & related matters
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Indian researchers have discovered three supermassive black holes from three galaxies
merging together to form a triple active galactic nucleus, a compact region at the center of a
newly discovered galaxy that has a much-higher-than-normal luminosity. This rare occurrence in
our nearby Universe indicates that small merging groups are ideal laboratories to detect multiple
accreting supermassive black holes and increases the possibility of detecting such rare
occurrences.
Supermassive black holes are difficult to detect because they do not emit any light. But they can
reveal their presence by interacting with their surroundings. When the dust and gas from the
surroundings fall onto a supermassive black hole, some of the mass is swallowed by the black
hole, but some of it is converted into energy and emitted as electromagnetic radiation that
makes the black hole appear very luminous. They are called active galactic nuclei (AGN) and
release huge amounts of ionized particles and energy into the galaxy and its environment. Both
of these ultimately contribute to the growth of the medium around the galaxy and ultimately the
evolution of the galaxy itself.
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A team of researchers from the Indian Institute of Astrophysics consisting of Jyoti Yadav,
Mousumi Das, and Sudhanshu Barway along with Francoise Combes of College de France,
Chaire Galaxies et Cosmologie, Paris, while studying a known interacting galaxy pair,
NGC7733, and NGC7734, detected unusual emissions from the centre of NGC7734 and a large,
bright clump along the northern arm of NGC7733. Their investigations showed that the clump is
moving with a different velocity compared to the galaxy NGC7733 itself. The scientists meant
that this clump was not a part of NGC7733; rather, it was a small separate galaxy behind the
arm. They named this galaxy NGC7733N.
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This study, published as a letter in the journal Astronomy and Astrophysics, used data from the
Ultra-Violet Imaging Telescope (UVIT) onboard the first Indian space observatory ASTROSAT,
the European integral field optical telescope called MUSE mounted on the Very Large
Telescope (VLT) in Chile and infrared images from the optical telescope (IRSF) in South Africa.
The UV and H-alpha images also supported the presence of the third galaxy by revealing star
formation along with the tidal tails, which could have formed from the merger of NGC7733N with
the larger galaxy. Each of the galaxies hosts an active supermassive black hole in their nucleus
and hence form a very rare triple AGN system.
According to the researchers, a major factor impacting galaxy evolution is galaxy interactions,
which happen when galaxies move close by each other and exert tremendous gravitational
forces on each other. During such galaxy interactions, the respective supermassive black holes
can get near each other. The dual black holes start consuming gas from their surroundings and
become dual AGN.
The IIA team explains that if two galaxies collide, their black hole will also come closer by
transferring the kinetic energy to the surrounding gas. The distance between the blackholes
decreases with time until the separation is around a parsec (3.26 light-years). The two black
holes are then unable to lose any further kinetic energy in order to get even closer and merge.
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This is known as the final parsec problem. The presence of a third black hole can solve this
problem. The dual merging blackholes can transfer their energy to the third blackhole and merge
with each other.
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Many AGN pairs have been detected in the past, but triple AGN are extremely rare, and only a
handful has been detected before using X-ray observations. However, the IIA team expects
such triple AGN systems to be more common in small merging groups of galaxies. Although this
study focuses only on one system, results suggest that small merging groups are ideal
laboratories to detect multiple supermassive black holes.

Journal reference: Astronomy & Astrophysics, Volume 651, id.L9, 6 pp.
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(https://www.aanda.org/articles/aa/full_html/2021/07/aa41210-21/aa41210-21.html)

Publication link:

https://www.aanda.org/articles/aa/full_html/2021/07/aa41210-21/aa41210-21.html
For more details, Jyoti Yadav (jyoti@iiap.res.in ) can be contacted.
*****
SNC / PK / RR
Indian researchers have discovered three supermassive black holes from three galaxies
merging together to form a triple active galactic nucleus, a compact region at the center of a
newly discovered galaxy that has a much-higher-than-normal luminosity. This rare occurrence in

Page 52
our nearby Universe indicates that small merging groups are ideal laboratories to detect multiple
accreting supermassive black holes and increases the possibility of detecting such rare
occurrences.
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Supermassive black holes are difficult to detect because they do not emit any light. But they can
reveal their presence by interacting with their surroundings. When the dust and gas from the
surroundings fall onto a supermassive black hole, some of the mass is swallowed by the black
hole, but some of it is converted into energy and emitted as electromagnetic radiation that
makes the black hole appear very luminous. They are called active galactic nuclei (AGN) and
release huge amounts of ionized particles and energy into the galaxy and its environment. Both
of these ultimately contribute to the growth of the medium around the galaxy and ultimately the
evolution of the galaxy itself.
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A team of researchers from the Indian Institute of Astrophysics consisting of Jyoti Yadav,
Mousumi Das, and Sudhanshu Barway along with Francoise Combes of College de France,
Chaire Galaxies et Cosmologie, Paris, while studying a known interacting galaxy pair,
NGC7733, and NGC7734, detected unusual emissions from the centre of NGC7734 and a large,
bright clump along the northern arm of NGC7733. Their investigations showed that the clump is
moving with a different velocity compared to the galaxy NGC7733 itself. The scientists meant
that this clump was not a part of NGC7733; rather, it was a small separate galaxy behind the
arm. They named this galaxy NGC7733N.

IA

This study, published as a letter in the journal Astronomy and Astrophysics, used data from the
Ultra-Violet Imaging Telescope (UVIT) onboard the first Indian space observatory ASTROSAT,
the European integral field optical telescope called MUSE mounted on the Very Large
Telescope (VLT) in Chile and infrared images from the optical telescope (IRSF) in South Africa.
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The UV and H-alpha images also supported the presence of the third galaxy by revealing star
formation along with the tidal tails, which could have formed from the merger of NGC7733N with
the larger galaxy. Each of the galaxies hosts an active supermassive black hole in their nucleus
and hence form a very rare triple AGN system.
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According to the researchers, a major factor impacting galaxy evolution is galaxy interactions,
which happen when galaxies move close by each other and exert tremendous gravitational
forces on each other. During such galaxy interactions, the respective supermassive black holes
can get near each other. The dual black holes start consuming gas from their surroundings and
become dual AGN.
The IIA team explains that if two galaxies collide, their black hole will also come closer by
transferring the kinetic energy to the surrounding gas. The distance between the blackholes
decreases with time until the separation is around a parsec (3.26 light-years). The two black
holes are then unable to lose any further kinetic energy in order to get even closer and merge.
This is known as the final parsec problem. The presence of a third black hole can solve this
problem. The dual merging blackholes can transfer their energy to the third blackhole and merge
with each other.
Many AGN pairs have been detected in the past, but triple AGN are extremely rare, and only a
handful has been detected before using X-ray observations. However, the IIA team expects
such triple AGN systems to be more common in small merging groups of galaxies. Although this
study focuses only on one system, results suggest that small merging groups are ideal
laboratories to detect multiple supermassive black holes.
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Publication link:

https://www.aanda.org/articles/aa/full_html/2021/07/aa41210-21/aa41210-21.html
For more details, Jyoti Yadav (jyoti@iiap.res.in ) can be contacted.
*****
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NEW RULES MAKE IT EASIER AND CHEAPER TO
OPERATE DRONES
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology
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The Drone Rules 2021 have also done away with the requirement of possessing a certificate of
airworthiness, unique identification number, prior permission and remote pilot licence for entities
engaged in research and development (R&D) on drones
NEW DELHI : Individuals and companies will find it easier and cheaper to own and operate
drones in India, under a new national policy notified on Thursday.
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The policy, a liberalized version of rules first announced in March, will exempt a drone operator
from seeking security clearance before registering a drone or applying for a licence. Also,
foreign companies registered in India will be allowed to import and operate drones and their
parts and will be regulated by the Directorate General of Foreign Trade.
The Drone Rules 2021 have also done away with the requirement of possessing a certificate of
airworthiness, unique identification number, prior permission and remote pilot licence for entities
engaged in research and development (R&D) on drones.
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This comes less than a fortnight after the ministry of civil aviation (MoCA) and the Directorate
General of Civil Aviation (DGCA) permitted 10 organizations, including state governments such
as Karnataka and private companies like Mahindra and Mahindra Ltd, Bayer Crop Science,
Indian Institute of Tropical Meteorology, Pune and National Health Mission (Mumbai), to use
drones for a year.
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The rules will replace the UAS (unmanned aircraft system) Rules 2021 issued on 12 March, the
aviation ministry said in a statement.
“The new Drone Rules will tremendously help startups and youth working in the sector. It will
open up possibilities for innovation & business. It will help leverage India’s strengths in
innovation, technology & engineering to make India a drone hub," Prime Minister Narendra Modi
said in a tweet.
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He said the rules will “usher in a landmark moment for this sector in India. The rules are based
on the premise of trust and self-certification. Approvals, compliance requirements and entry
barriers have been significantly reduced".
According to the Drone Rules 2021, the requirement for several approvals have been abolished,
including that for unique authorization number, a prototype identification number, certificate of
manufacturing and airworthiness, certificate of conformance, certificate of maintenance, import
clearance, acceptance of existing drones, operator permits, authorization of R&D organization,
student remote pilot licence, remote pilot instructor authorization and drone port authorization.
Also, no pilot licence will be required to operate micro drones used for non-commercial use,
nano drones and for R&D organizations using such drones. The number of forms has also been
reduced from 25 to 5 and types of fee sharply reduced from 72 to 4.
“Quantum of fee reduced to nominal levels and delinked with the size of the drone. For instance,
remote pilot licence fee has been reduced from 3,000 (for large drones) to 100 for all categories
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of drones; and is valid for 10 years," according to the ministry statement.
“Digital sky platform shall be developed as a user-friendly, single-window system. There will be
minimal human interface, and most permissions will be self-generated," it added.
Digital sky platform is an initiative by the aviation ministry to provide a secure and scalable
platform that supports drone technology frameworks such as NPNT (no permission, no take-off),
designed to enable flight permissions digitally and managing unmanned aircraft operations and
traffic efficiently.
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A copy of the new rules has been reviewed by Mint.
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The liberalized rules also have safety features such as real-time tracking beacon and geofencing, which are expected to be notified in the future. A six-month lead time will be provided
for compliance.

Meanwhile, coverage of drones under Drone Rules 2021 has been increased from 300kg to
500kg and will cover drone taxis, while the Issuance of certificate of airworthiness has been
delegated to the Quality Council of India and certification entities authorized by it.
MoCA will also facilitate the development of drone corridors for cargo deliveries, and a drone
promotion council will be set up to facilitate a business-friendly regulatory regime.
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“This drone policy is historic. We want to create a strong drone ecosystem in India. This policy
will eliminate all unnecessary operational and entry barriers," civil aviation minister Jyotiraditya
Scindia said at a news conference. “We aim to make India a hub for drones by 2030," Scindia
added.
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“The drone policy will help generate employment opportunities as there are over 200 startups in
this field," he said.
“Given that drones are increasingly carving a niche among authorities, content creators and
hobbyists alike, the government’s move to ease the process is a welcome move. Abolishing of
approvals, reduction in the number of permissions, etc., would instil confidence among users
and boost the market of drones," said Siddharth Jain, a founding partner at New Delhi-based
PSL Advocates and Solicitors.
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Separately, Scindia said air taxis that will traverse the airspace instead of roads will be very
much possible in the coming days under the drone rules, PTI reported. “Air taxis are being
researched and invented globally, and many startups are coming up," the minister told a press
conference. “That time is not far when taxis, like the ones of Uber, etc., that you see on roads,
you will see in the air under the drone policy. I believe this is very much possible," he added.
Never miss a story! Stay connected and informed with Mint. Download our App Now!!
Log in to our website to save your bookmarks. It'll just take a moment.
Oops! Looks like you have exceeded the limit to bookmark the image. Remove some to
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Page 56
please check the spam folder.
END
Downloaded from crackIAS.com

cr

ac
k

IA

S.
co

m

© Zuccess App by crackIAS.com

Page 57
Source : www.thehindu.com

Date : 2021-08-28

INDIAN ASTROPHYSICISTS SPOT RARE MERGER OF
THREE JUMBO BLACK HOLES
Relevant for: Science & Technology | Topic: Space Technology & related matters

There are supermassive blackholes, which are several million solar masses in size, at the
centres of galaxies, and these are known as Active Galactic Nuclei. A representational image.
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A rare merging of three supermassive black holes has been spotted by a team of astrophysicists
from the Indian Institute of Astrophysics (IIA), working with Professor Francoise Combes from
the Paris Observatory. This is only the third time such an event has been observed and the
findings were published as a letter in the journal Astronomy and Astrophysics in June.
The team were observing the merging of two galaxies — NGC7733 and NGC7734 — in the
earth’s celestial neighbourhood when they detected unusual emissions from the centre of the
latter and a curious movement of a large bright clump within it, having a different velocity than
that of NGC7733. Inferring that this was a separate galaxy, the scientists named it NGC7733N.
All three merging black holes were part of galaxies in the Toucan constellation. They are quite
far away given that the earth’s nearest galactic neighbour — the Andromeda galaxy — is 2.5
million light years away. Yet the paper describes these as nearby galaxies.
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“In astronomy everything is relative. When we study the solar system, we say Mercury is closer
and Jupiter is far… Compared to our nearest neighbour Andromeda galaxy, the galaxies
NGC7733, 7734 and 7733 N are quite far away, but compared to the size of universe, they are
nearby galaxies,” explains Jyoti Yadav, a Ph.D. student at the IIA and the first author of the
paper.
In an email to The Hindu , Mousumi Das, also from the IIA and another author of the paper
along with Sudhanshu Barway, says the team were studying the active galactic nuclei in the two
massive barred spiral galaxies NGC7733 and NGC7734 and that the detection of the third was
surprising. “It was a bit like buy two and get one free,” says Dr. Das. “The PI of the project
confirmed our suspicions using spectroscopic data from a European telescope called MUSE in
Chile.”
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The group observed these galaxies with a near infrared telescope in South Africa. “Then, later
on, because they appeared interesting, we also observed them with the UVIT [onboard the first
Indian space observatory ASTROSAT],” says Dr. Das. “We also found optical data in the MUSE
archive. So, we did not have to do the optical spectroscopy.”
Final parsec

In a press release, the team explains that if two galaxies collide, their black holes will also come
closer by transferring the kinetic energy to the surrounding gas.
The distance between the black holes decreases with time until the separation is around one
parsec (3.26 light-years).
The two black holes, however, are then unable to lose any further kinetic energy to get even
closer and merge. This is known as the final parsec problem.
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But the presence of a third black hole can solve this problem.
“The two can come closer when another black hole or a star passes by and takes away some of
their combined angular momentum,” explains Dr. Das. Thus, the dual merging black holes
merge with each other in the presence of a third.
Many Active Galactic Nuclei (AGN), or supermassive black hole at the centre of a galaxy, pairs
have been detected in the past, but triple AGN are extremely rare, and only a handful have been
detected before using X-ray observations.

m

“Multiple accreting black holes [AGN] may be more common in our universe and especially
common in galaxy groups. So the growth of black holes may be driven by such mergers in
groups,” says Dr. Das.

Our code of editorial values
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The study used data from the Ultraviolet Imaging Telescope (UVIT) on board the first Indian
space observatory ASTROSAT, the European integral field optical telescope called MUSE
mounted on the Very Large Telescope (VLT) in Chile and infrared images from the optical
telescope (IRSF) in South Africa.
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INDIA ADDS 557 NEW SPECIES TO ITS FAUNA:
ZOOLOGICAL SURVEY OF INDIA
Relevant for: Environment | Topic: Biotechnology, Genetics & Health related developments

A new species of Green Pit Viper discovered in Arunachal Pradesh. Photo: Special Arrangement
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India has added 557 new species to its fauna, which includes 407 new species and 150 new
records, reveals Animal Discoveries 2020, a document published recently by the Zoological
Survey of India (ZSI). The number of faunal species in India has climbed to 1,02,718 species.

S.
co

Among the new species, some interesting species discovered in 2020 are Trimeresurus salazar,
a new species of green pit viper discovered from Arunachal Pradesh; Lycodon deccanensis, the
Deccan wolf snake discovered from Karnataka; and Sphaerotheca Bengaluru, a new species of
burrowing frog named after the city of Bengaluru. The list also includes Xyrias anjaalai, a new
deep water species of snake eel from Kerala; Glyptothorax giudikyensis, a new species of
catfish from Manipur; and Clyster galateansis, a new species of scarab beetles from the Great
Nicobar Biosphere.
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Among the new records, Myotis cf. frater, a bat species earlier known from China, Taiwan and
Russia, has been reported for the first time from Uttarakhand in India; and Zoothera citrina
gibsonhilli, an orange-headed thrush earlier known from southern Myanmar to south Thailand
(central Malay peninsula), which was reported for the first time from India based on a collection
made from the Narcondam island in the Andaman & Nicobar Islands.
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Of these 557 species, invertebrates constitute the majority with 486 species, while 71 species
belong to vertebrates. Among invertebrates, insects dominated, with 344 species, whereas
pisces and reptiles dominated among vertebrates.
Among the States, the highest number of new species were discovered from Karnataka (66
species), followed by Kerala (51 species). Also in 2020, 46 new species were discovered from
Rajasthan and 30 from West Bengal.
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In terms of new records or species recorded in the country for the first time, Arunachal Pradesh
had the highest (20 new records). In the Andaman & Nicobar Islands, 25 new species were
discovered and 16 new records documented in 2020.
Of the 557 new species discovered, scientists and researchers from the ZSI contributed 121
new species and 86 new records in 2020.
Data analysis of the 2010-2020 decade reveals that a total of 4,112 species — 2,800 new
species and 1,312 new records — were added to Indian fauna. It’s also interesting that scientists
of the ZSI contributed to 34% (948 species) of the newly described and 68% (898) of the newly
recorded species in the last 10 years. The ZSI, which was set up by British zoologist Thomas
Nelson Annandale, in 1916, has been publishing Animal Discoveries since 2007.
Commenting on the publication, Dhriti Banerjee, Director, Zoological Survey of India, said that
the discovery and description of a species is a long-drawn process and can take years, from the
collection of a specimen to identifying and matching the specimen with other records in
repositories, and finally publishing the details in a journal.
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Dr. Banerjee pointed out that 2020 has been tough year for scientists due to the COVID-19
pandemic as they could not survey protected areas, where a greater diversity of fauna exists.
Dr. Banerjee said that with the encouragement of the Ministry of Environment Forest and
Climate Change, the ZSI will in the years to come add new species and new records to India’s
faunal repository.
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The ZSI publication shows that India is a mega biodiverse country, rich in biodiversity, with
23.39% of its geographical area under forest and tree cover. “India is positioned 8th in mega
biodiversity countries in the world with 0.46 BioD index which is calculated by its percentage of
species in each group relative to the total global number of species in each group,” the
document adds.
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The report said, the world will cross the 1.5° C warming mark in the 2030s, earlier than past
predictions.
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QSIM IS THE GATEWAY FOR INDIAN SCIENTISTS TO
TAKE US IN DIRECTION OF FUTURE DEMANDS OF
COMPUTING POWER, MOS IT SHRI RAJEEV
CHANDRASEKHAR
Relevant for: Science & Technology | Topic: Computer Technology incl. 3-D Printing
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Shri Rajeev Chandrasekhar, Minister of State for Electronics & Information Technology,
launched QSim – Quantum Computer Simulator Toolkit, to enable Researchers and Students to
carryout research in Quantum Computing in a cost effective manner here today. Shri Ajay
Prakash Sawhney, and senior officers from the Ministry of Electronics & Information Technology
also attended the event.Prof. K. Vijay Raghavan, Principal Scientific Advisor to Govt. of India,
Prof. Govindan Rangarajan, Director, IISc Bangalore, Prof. Ajit Kumar Chaturvedi, Director, IIT
Roorkee, Ms. Debjani Ghosh, President, NASSCOM, Dr. Sudhir Kamat, DG (MED&COS),
DRDO and many other dignitaries joined the event virtually.

cr

ac
k

IA

QSimis an outcome of the project “Design and Development of Quantum Computer Toolkit
(Simulator, Workbench) and Capacity Building”. This is one of the first initiatives in the country to
address the common challenge of advancing the Quantum Computing research frontiers in
India. This project is being executed collaboratively by IISc Bangalore, IIT Roorkee and C-DAC
with the support of Ministry of Electronics and Information Technology (MeitY), Government of
India.

Addressing the event, Shri Rajeev Chandrasekhar said thatwe are coming to an era where
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conventional computing power growth through the traditional means of silicon and
semiconductor is drawing to a close and now we are going to see the next generation of
computing power growth comes from a combination of software new architectures, system
redesign and new system paradigms and that is where the quantum computing comes and is
clearly going to be the cutting edge of the future demands of computing power. QSim is the
Gateway for Indian scientists to take us in that direction.
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Shri Chandrasekhar further added that asa nation we have come a long way as community of
scientists. He expressed his happiness QSim is result of collaborative efforts of research and
development which in he said is a way to grow our technological capabilities. He said that we
have tremendous amount of talent in this country. Future of our Nation's technological
capabilities will be driven to a large extent by how effectively we work in a collaborative manner
and pick and assemble the best brains from across the country to create the technologies OF
future. Ministry of Electronics and IT is determined to help our country grow its technological
capabilities. With collaborative model of working India can reach greater heights in terms of
technology leadership of the world.
Speaking on the occasion, Shri Ajay Prakash Sawhney said that QSim is a very initial step and
this would be strengthened by the Mtech program that has already been launched by IISc
Bangalore. Taking the lead from IISc Bangalore other institutes might also like to join that
because strength that we have in India is of human resource and with this strength we may go
deeper and deeper into any technology whatsoever.
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QSim, the toolkit launched today, allows researchers and students to write and debug Quantum
Code that is essential for developing Quantum Algorithms. Quantum systems are highly
sensitive to disturbances from environment, even necessary controls and observations perturb
them. The available and upcoming Quantum devices are noisy and techniques to bring down the
environmental error rate are being intensively pursued. QSim allows researchers to explore
Quantum Algorithms under idealized conditions and help prepare experiments to run on actual
Quantum Hardware. QSim can serve as an important educational / research tool providing an
excellent way to attract students / researchers to the field of Quantum Technology and provides
a platform to acquire the skills of ‘programming’ as well as ‘designing’ real Quantum Hardware.
QSim - Feature Highlights
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QSim - Offering Models

RKJ/M

Shri Rajeev Chandrasekhar, Minister of State for Electronics & Information Technology,
launched QSim – Quantum Computer Simulator Toolkit, to enable Researchers and Students to
carryout research in Quantum Computing in a cost effective manner here today. Shri Ajay
Prakash Sawhney, and senior officers from the Ministry of Electronics & Information Technology
also attended the event.Prof. K. Vijay Raghavan, Principal Scientific Advisor to Govt. of India,
Prof. Govindan Rangarajan, Director, IISc Bangalore, Prof. Ajit Kumar Chaturvedi, Director, IIT
Roorkee, Ms. Debjani Ghosh, President, NASSCOM, Dr. Sudhir Kamat, DG (MED&COS),
DRDO and many other dignitaries joined the event virtually.
QSimis an outcome of the project “Design and Development of Quantum Computer Toolkit
(Simulator, Workbench) and Capacity Building”. This is one of the first initiatives in the country to
address the common challenge of advancing the Quantum Computing research frontiers in
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India. This project is being executed collaboratively by IISc Bangalore, IIT Roorkee and C-DAC
with the support of Ministry of Electronics and Information Technology (MeitY), Government of
India.
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Addressing the event, Shri Rajeev Chandrasekhar said thatwe are coming to an era where
conventional computing power growth through the traditional means of silicon and
semiconductor is drawing to a close and now we are going to see the next generation of
computing power growth comes from a combination of software new architectures, system
redesign and new system paradigms and that is where the quantum computing comes and is
clearly going to be the cutting edge of the future demands of computing power. QSim is the
Gateway for Indian scientists to take us in that direction.
Shri Chandrasekhar further added that asa nation we have come a long way as community of
scientists. He expressed his happiness QSim is result of collaborative efforts of research and
development which in he said is a way to grow our technological capabilities. He said that we
have tremendous amount of talent in this country. Future of our Nation's technological
capabilities will be driven to a large extent by how effectively we work in a collaborative manner
and pick and assemble the best brains from across the country to create the technologies OF
future. Ministry of Electronics and IT is determined to help our country grow its technological
capabilities. With collaborative model of working India can reach greater heights in terms of
technology leadership of the world.
Speaking on the occasion, Shri Ajay Prakash Sawhney said that QSim is a very initial step and
this would be strengthened by the Mtech program that has already been launched by IISc
Bangalore. Taking the lead from IISc Bangalore other institutes might also like to join that
because strength that we have in India is of human resource and with this strength we may go
deeper and deeper into any technology whatsoever.
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QSim, the toolkit launched today, allows researchers and students to write and debug Quantum
Code that is essential for developing Quantum Algorithms. Quantum systems are highly
sensitive to disturbances from environment, even necessary controls and observations perturb
them. The available and upcoming Quantum devices are noisy and techniques to bring down the
environmental error rate are being intensively pursued. QSim allows researchers to explore
Quantum Algorithms under idealized conditions and help prepare experiments to run on actual
Quantum Hardware. QSim can serve as an important educational / research tool providing an
excellent way to attract students / researchers to the field of Quantum Technology and provides
a platform to acquire the skills of ‘programming’ as well as ‘designing’ real Quantum Hardware.
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QSim - Feature Highlights
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ISRO CONDUCTS HOT TEST OF GAGANYAAN SERVICE
MODULE PROPULSION SYSTEM
Relevant for: Science & Technology | Topic: Space Technology & related matters
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ISRO said it successfully conducted the first hot test of the System Demonstration Model (SDM)
of the Gaganyaan Service Module Propulsion System at the test facility of Propulsion Complex
at Mahendragiri in Tamil Nadu, on Saturday.PTI
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‘RANSOMWARE WILL DOMINATE THE CYBERCRIME
LANDSCAPE’
Relevant for: Security Related Matters | Topic: Basics of Cyber Security and related matters

What is the latest from the world of ‘bad actors’?

m

Cyberthreats are evolving rapidly and becoming more sophisticated and complex. Operators
leverage real-world events to deceive individual victims, enterprises and governments all over
the globe, including in India, says Anil Valluri, regional VP – India and SAARC, Palo Alto
Networks. Excerpts:
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Ransomware Evil, REvil or Sodinokibi, a ransomware-as-a-service (RaaS) operation has
emerged as one of the world’s most notorious and latest ransomware operators. This criminal
group provides adaptable encryptors and decryptors, infrastructure and services for negotiation
communications, and a leak site for publishing stolen data when victims don’t pay the ransom
demand.
As per our observation of cases, REvil and its affiliates pulled in an average payment of $2.25
million during the first six months of 2021.
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Last month, it extracted $11 million payment from the U.S. subsidiary of the world’s largest meat
packing company based in Brazil, demanded $5 million from a Brazilian medical diagnostics firm
and launched a large-scale attack on dozens, perhaps hundreds, of companies that use IT
management software from Kaseya VSA. Unit 42, a response-ready global team comprising
threat researchers and cybersecurity consultants, has been monitoring threat actors involved in
ransomware attacks and has worked over a dozen REvil cases so far this year.
What kind of cyberthreats are likely to increase?
Ransomware is going to dominate the cybercrime landscape. A report prepared by Unit 42 and
The Crypsis Group incident response and digital forensics firm, notified several disturbing threat
trends.
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In 2020, the average ransom payment by organisations increased nearly threefold ($1,15,123 in
2019 to $3,12,493 in 2020); the highest ransom payment doubled ($5 million in 2019 to $10
million in 2020), and the highest ransomware demand also doubled ($15 million in 2019 to $30
million in 2020).
At least 16 different ransomware variants are now exploiting victims by encrypting and
stealing/threatening to expose data. The NetWalker ransomware gang leveraged this tactic the
most, having leaked data from 113 victim organisations globally.
Industry data indicated healthcare was the most targeted and vulnerable sector in 2020 and the
sector continues to be under further attacks by RaaS models.
India too has witnessed similar attempts of attacks happening around COVID and vaccination.
Data witnessed a humongous growth in the last 18 months. Do we have any statistics
available?
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As per an annual study by IDC, DataSphere and StorageSphere forecasts, the quantum of data
created and replicated experienced unusually high growth in 2020 due to a dramatic increase in
the number of people working, learning, and entertaining themselves from home. Surprisingly,
less than 2% of this new data was saved and retained into 2021. The rest was either ephemeral
(created or replicated primarily for consumption) or temporarily cached and subsequently
overwritten with newer data.
The cyber mafia has always been trying to keep pace with protection technology. How
can we widen the gap?
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The need of the hour is an integrated platform using ML (machine learning) and AI (artificial
intelligence) to lift the burden off cybersecurity teams.

S.
co

Using AI, the frequently observed threat data and multiple threat feeds can be automated and
left to ML algorithms that can decipher attack patterns, leaving cybersecurity teams to spend
time on advanced threat hunting.
We, at Palo Alto Networks, believe the future of cybersecurity depends on a platform approach,
which will allow cybersecurity teams to focus on security rather than integrating solutions from
different vendors.
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The reputational, operational, legal, and compliance implications could be considerable if
cybersecurity risks are neglected.
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INDIA’S NEW DRONE POLICY STRIKES ALL THE RIGHT
NOTES
Relevant for: Science & Technology | Topic: Defence related developments

We now have a lighter-touch regulatory regime that should encourage UAV usage for both
commercial and state initiatives. For India to be a global drone hub, we’d need policy stability
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India’s civil aviation ministry last week notified its liberalized Drone Rules, 2021. These come
less than six months after the release of its Unmanned Aircraft Systems Rules in March, which
now stand replaced. For an untested sunrise sector, the easing of our regulatory regime has
been bold, a shift away from bureaucratic controls to a lighter-touch approach that relaxes a set
of stiff norms so that operations can begin at scale and a market for drone services can take off.
At least a dozen approvals have been done away with, among them those related to unique
authorization numbers, certificates of manufacturing and airworthiness, import clearances and
operator permits; the number of forms has been slashed to 5 from 25; the types of fee have
been reduced to 4 from 72; the fee itself has been dropped to a nominal level and delinked from
drone size; no permission would be needed for flying in green zones, which stand expanded
thanks to a reduction in the yellow zone around airports to a radius of 12km from 45km; drones
can weigh up to half a tonne, a limit raised from 300kg earlier, a move that will let pilotless airtaxis operate. The Centre’s Digital Sky platform is expected to lay out air corridors with green,
yellow and red zones marked out. Other features of our drone policy have been revised as well.
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Small aircraft run remotely by computer systems that can lift off from anywhere and land at exact
spots, such as high-rise balconies and distant rural vaccine centres, have enormous potential for
a vast array of services ranging from package delivery to air travel aboard two-seaters. As these
services constitute a sub-sector of civil aviation and require the use of public airspace, they
cannot be left loosely regulated. Our policymakers, however, have recognized that overregulation would stifle operations at birth. Beyond the obvious commercial applications of
drones, there are myriad benefits to be had, thanks to their reach and versatility. Hazardous
industrial sites can safely be monitored by these, for example. Aerial scanners can conduct land
surveys and so on, though their utility as surveillance tools by security forces ought to be
restrained by provisions in a privacy law that we are yet to enact. Of popular interest would be
the everyday wonders enabled by drones buzzing about urban skies. The government envisions
India emerging as a ‘global drone hub’ by 2030 and expects their rapid adoption to create
countless new jobs and aid economic growth. Given this aim, our policy seems to have struck all
the right notes. It looks adequately market-friendly to let a buzzy one emerge as drone
technology improves.
One aspect that investors would be concerned about is policy stability. Drone proliferation would
raise security risks, be it the danger of lethal payloads or rogue eyes in the sky, and our rules
must not vary by public threat perceptions, which could turn volatile in case of, say, a terror
attack carried out by an aerial device. We should get our rulebook right from the get-go and not
have to make reactive changes. Our liberalized rules suggest that Indian airspace will be kept
under close watch for any suspicious movement. With hundreds of drones dotting our skies, we
will need an alert air traffic police that can spot trouble in advance, perhaps even something like
Israel’s invisible ‘dome’ that was designed to shield its urban spaces from low-range missile
strikes. India’s security back-up needs to be outlined clearly to assure stakeholders in this field
that safety checks are in place and our rules will largely hold firm.
Never miss a story! Stay connected and informed with Mint. Download our App Now!!

Page 69
Log in to our website to save your bookmarks. It'll just take a moment.
Oops! Looks like you have exceeded the limit to bookmark the image. Remove some to
bookmark this image.
Your session has expired, please login again.

END
Downloaded from crackIAS.com

cr

ac
k

IA

S.
co

© Zuccess App by crackIAS.com

m

You are now subscribed to our newsletters. In case you can’t find any email from our side,
please check the spam folder.

Page 70
Source : www.livemint.com

Date : 2021-08-30

NORTH KOREA APPEARS TO HAVE RESTARTED
NUCLEAR REACTOR, IAEA SAYS
Relevant for: Science & Technology | Topic: Nuclear science
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VIENNA : North Korea appears to have restarted a nuclear reactor that is widely believed to
have produced plutonium for nuclear weapons, the U.N. atomic watchdog has said in an annual
report.
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The International Atomic Energy Agency has had no access to North Korea since Pyongyang
expelled its inspectors in 2009. The country then pressed ahead with its nuclear weapons
programme and soon resumed nuclear testing. Its last nuclear test was in 2017.
The IAEA now monitors North Korea from afar, largely through satellite imagery.
"There were no indications of reactor operation from early December 2018 to the beginning of
July 2021," the IAEA report said of the 5-megawatt reactor at Yongbyon, a nuclear complex at
the heart of North Korea's nuclear programme.
"However, since early July 2021, there have been indications, including the discharge of cooling
water, consistent with the operation of the reactor."
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The IAEA issues the report annually before a meeting of its member states, posting it online with
no announcement. The report was dated Friday.
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The IAEA said in June there were indications at Yongbyon of possible reprocessing work to
separate plutonium from spent reactor fuel that could be used in nuclear weapons.
Friday's report said the duration of that apparent work - five months, from mid-February to early
July - suggested a full batch of spent fuel was handled, in contrast to the shorter time needed for
waste treatment or maintenance.
"The new indications of the operation of the 5MW(e) reactor and the Radiochemical
(reprocessing) Laboratory are deeply troubling," it said.
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There were indications "for a period of time" that what is suspected to be a uranium enrichment
plant at Yongbyon was not in operation, it said. There were also indications of mining and
concentration activities at a uranium mine and plant at Pyongsan, it added.
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SPACEX LAUNCHES ANTS, AVOCADOS, ROBOT TO
SPACE STATION
Relevant for: Science & Technology | Topic: Space Technology & related matters

The launch of a SpaceX Falcon 9 rocket on a resupply mission for NASA to the International
Space Station , seen from Merritt Island, Florida on August 29, 2021. | Photo Credit: AP

m

A SpaceX shipment of ants, avocados and a human-sized robotic arm rocketed toward the
International Space Station on Sunday.
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The delivery — due to arrive Monday — is the company’s 23rd for NASA in just under a decade.
A recycled Falcon rocket blasted into the predawn sky from NASA’s Kennedy Space Center.
After hoisting the Dragon capsule, the first-stage booster landed upright on SpaceX’s newest
ocean platform, named “A Shortfall of Gravitas.” SpaceX founder Elon Musk continued his
tradition of naming the booster-recovery vessels in tribute to the late science fiction writer Iain
Banks and his Culture series.
The Dragon is carrying more than 4,800 pounds (2,170 kilograms) of supplies and experiments,
and fresh food including avocados, lemons and even ice cream for the space station’s seven
astronauts.
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The Girl Scouts are sending up ants, brine shrimp and plants as test subjects, while University of
Wisconsin-Madison scientists are flying up seeds from mouse-ear cress, a small flowering weed
used in genetic research. Samples of concrete, solar cells and other materials also will be
subjected to weightlessness.
A Japanese start-up company’s experimental robotic arm, meanwhile, will attempt to screw
items together in its orbital debut and perform other mundane chores normally done by
astronauts. The first tests will be done inside the space station. Future models of Gitai Inc.'s
robot will venture out into the vacuum of space to practice satellite and other repair jobs, said
chief technology officer Toyotaka Kozuki.
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As early as 2025, a squad of these arms could help build lunar bases and mine the moon for
precious resources, he added.
SpaceX had to leave some experiments behind because of delays resulting from COVID-19.
It was the second launch attempt; Saturday’s try was foiled by stormy weather.
NASA turned to SpaceX and other U.S. companies to deliver cargo and crews to the space
station, once the space shuttle program ended in 2011.
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