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SHRI JAGAN MOHAN REDDY, HON'BLE CHIEF
MINISTER FORMALLY DEDICATES INS
VISAKHAPATNAM TO THE CITY OF DESTINY
Relevant for: Science & Technology | Topic: Defence related developments
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Shri Jagan Mohan Reddy Hon'ble CM of Andhra Pradesh dedicated INS Visakhapatnam, the
indigenously designed and constructed guided-missile stealth destroyer named after the City of
Destiny – Visakhapatnam, in a formal ceremony held at Naval Dockyard on 27 Feb 22. The ship
is on her maiden visit to the port for participating in the PFR and MILAN 2022.
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INS Visakhapatnam is the lead ship of P15B class of guided missile stealth destroyers and
was commissioned on 21 Nov 21. The ship symbolises India's matured shipbuilding capability
and quest for the Make in India initiative towards achieving 'Atmanirbhar Bharat'. The crew of the
ship abides by her motto 'Yasho Labhasva' - a sanskrit phrase that translates to 'Attain Glory'. It
embodies the indomitable spirit and capability of this mighty ship to achieve success and glory in
every endeavour. The motto inspires her crew to surmount all odds and uphold the glory of the
Ship, Service and Nation always.
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The Hon'ble CM took a short tour of the ship and interacted with crew after the Dedication
ceremony.
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INVEST4IDEX AND MANTHAN 2022 TO BE KEY
HIGHLIGHTS IN UPCOMING DEFENCE EXPO 2022
Relevant for: Science & Technology | Topic: Defence related developments
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Innovations for Defence Excellence (iDEX), launched by Prime Minister Shri Narendra Modi in
2018, essentially provides a unified platform for various stakeholders in the defence and
aerospace sector. It acts like an umbrella organisation to oversee technology development and
potential collaborations in the field.
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Innovation is gradually becoming the most important factor in determining the effective power of
a nation in modern military warfare. Platforms like iDEX enable the military to find disruptive
solutions to complex challenges through its flagship programs like Defence India Startup
Challenges (DISC) and Open Challenges (OC), which shall be the key components for future of
military technology. In line with this, the Indian Navy has successfully placed a Supply Order
with an iDEX winner, Saif Automations Services LLP.
Till date, iDEX has launched five rounds DISC, and three rounds of OC, receiving more than
2,000 applications from individual innovators and startups. Furthermore, iDEX has been able to
fund projects in numerous technological areas through its Grant-in-Aid framework, Support for
Prototype and Research Kickstart (SPARK), which entail provisioning of grant up to Rs 1.50
crore to the budding entrepreneurs.
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As most awaited biennial event, Defence Expo 2022, is round the corner, the iDEX is ready to
showcase its startups and award its winner during its flagship event Manthan. This year iDEX
will also be signing the Memorandum of Understanding (MoUs) with three new partner
incubators, who are leaders in venture development and science and technology.
As iDEX is growing in family and spirit, it shall also be launching a distinctive event,
Invest4iDEX, inviting reputed investors and venture capitalists, while providing the startups to
pitch in front of the live audience and leverage the opportunity to generate investments and
leads for future.
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Innovation has become the key driver of the pace of societal evolution and it redefines social
parameters with unique outputs. The iDEX has always been at the forefront of innovation in
defence and internal security, and most of its projects also have tremendous civilian
applications: quantum computation, AI/predictive maintenance/logistics/data analytics,
security/encryption, communication, etc. To take this further, the iDEX will be launching the sixth
edition of DISC with 29 new problem statements from Defence Public Sector Undertakings
(DPSUs), Ministry of Home Affairs (MHA) and Indian Coast Guard (ICG).
The recently announced allocation of 25 per cent of Defence R&D budget for startups, academia
and private industry have encouraged innovators to innovate and develop state-of-the-art
products and revolutionising technology solution. Keeping in line with the common aspirations,
the iDEX is organising various knowledge sessions.
The iDEX is able to utilise India's strong science, technology and research talent base to
develop new capabilities in defence innovation. The understanding of the budding entrepreneurs
in the direction of the need of sensitising the audience towards defence innovation is being
further complemented by the support provided through this scheme.
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pitch in front of the live audience and leverage the opportunity to generate investments and
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IPV OFFERS BETTER PROTECTION FROM POLIO
VIRUS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Intestinal immunity induced by oral polio vaccine is imperfect and wanes with time. Photo: Ch.
Vijaya Bhaskar
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Within days of the government announcing inclusion of injectable inactivated poliovirus vaccine
(IPV) in the immunisation programme, a study done in India has shown that a dose of injectable
inactivated poliovirus vaccine (IPV) given to children aged between 1-4 years who had been
vaccinated with oral poliovirus vaccine (OPV) boosts intestinal immunity to poliovrius offering
substantially greater benefit compared to an additional dose of OPV.
This conclusion was drawn by researchers on 450 children of two groups with 225 children
receiving IPV and 225 no vaccine.
Both the groups had stool samples available for primary analysis seven days after bivalent OPV
challenge. In the IPV group, 27 (12 per cent) children shed serotype 1 poliovirus and 17 (eight
per cent) shed serotype three poliovirus compared with 43 (19 per cent) and 57 (26 per cent) in
the no vaccine group, suggesting those given IPV did not allow poliovirus to multiply in the gut,
hence was better immunised as compared to those who did not receive this.
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The finding backs the use of IPV vaccine — included in the national immunisation programme
on July 3 — to accelerate polio eradication by boosting herd immunity in endemic regions,
prevent international spread by travellers, and minimise the risk of poliomyelitis outbreaks due to
imported wildtype or vaccine-derived polioviruses.
In a paper published in The Lancet , the team of authors — led by Jacob John and Sidhartha
Giri and others — conclude that intestinal immunity induced by OPV is imperfect and wanes with
time, permitting transmission of infection by immunised children.
Inactivated poliovirus vaccine (IPV) does not induce an intestinal mucosal immune response, but
could boost protection in children who are mucosally (oral or gut) primed through previous
exposure to OPV.

cr

The authors did a randomised controlled trial that was not blinded in 450 children between
August and September last year in Chinnallapuram, Vellore.
These children were healthy, had not received IPV before, and had had their last dose of OPV at
least six months before enrolment.
The substantial boost in intestinal immunity conferred by a supplementary dose of IPV given to
children younger than five years who had previously received OPV shows a potential role for this
vaccine in immunisation activities to accelerate eradication and prevent outbreaks of
poliomyelitis, the authors point out.
OPV has been the vaccine of choice for the Global Polio Eradication Initiative (GPEI) because of
its ease of administration in mass campaigns, low cost, and ability to induce strong intestinal
mucosal immunity against poliovirus shedding and transmission.
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Although children and adults vaccinated with oral polio vaccine are protected against
poliomyelitis if they mount a neutralising antibody response to all three serotypes they might still
be susceptible to infection and transmit wild poliovirus.
The injected inactivated poliovirus vaccine has excellent immunogenicity that does not vary
between populations.
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However, “it does not induce an effective mucosal immune response — poliovirus-specific IgA is
undetectable in serum or saliva in most children after administration of IPV — and offers
restricted protection against poliovirus shedding in the intestine after challenge with OPV,” the
paper states.

S.
co

As a result, IPV’s ability to prevent transmission in areas where faecal-oral transmission is
efficient stands compromised.
“I believe pulse polio campaigns were critical to the polio eradication strategy, in that short
period of time mucosal immunity was raised across the nation - this possibly helped decrease
transmission of poliovirus in the environment by creating an immune barrier for long enough to
decrease environmental transmission,” Jacob John, Department of Community Health, Christian
Medical College, Vellore, told this Correspondent.

IA

“However, mass campaigns for immunisation in general are an admission that we are not
reaching people through routine public health services and, therefore, is not the first choice for
getting things done. Having said that, campaigns with IPV would be targeted in communities that
have poor immune response to oral vaccines and as a VDPV (vaccine derived poliovirus) or
circulating VDPV response measure. Injectable IPV should ideally be used in the UIP [universal
immunisation programme] and slowly replace OPV.”
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The inclusion of IPV in the immunisation programme was more of a “risk mitigation effort” as part
of the polio end game.
“Giving vaccines via a mucosal route would be preferable as it is less likely to cause discomfort
and because it mimics natural route of infection.

cr

However, not all vaccines can be delivered this way and even those that can be delivered thus
appear to perform poorly in settings that require the vaccines most,” Dr. John said while citing
the example of Indian children who require up to 15 doses of OPV to be protected against
poliovirus whereas only two or three doses are needed in high income countries.
On why IPV is unable to cut transmission in areas where faecal-oral transmission is high, he
said: “We are trying to understand why this is the case but the human gut is a fascinatingly
complex environment and it is likely to be a while till we decipher it sufficiently to optimise oral
vaccines.”
IPV could be used as a complement to OPV in several ways: to prevent international spread by
boosting intestinal immunity among travellers, to accelerate eradication in infected areas with
poor OPV immunogenicity through use in campaigns, and to maximise herd immunity in
advance of the planned global withdrawal of serotype 2 OPV in 2016.
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ISRO INSPIRES CHANNAPATNA ROCKETS AS
ENGINEERS COLLABORATE WITH ARTISANS
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology

Some of the merchandise available | Photo Credit: ISRO
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“What we do is rocket science,” proclaims a tee-shirt. Created by Indic Inspirations for the Indian
Space Research Organisation (ISRO), the tee -shirt is a part of its Vyom collection. Most of the
products, which include jigsaw puzzles based on Mangalyaan, rocket collectible matchboxes,
mySpace PSLV notebooks and fridge magnets, come with a storyline.
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“This collection is about ISRO’s achievements in space science and technology. We had to
create a line that would interest a child and adults alike,” says Yogesh Dandekar, architect and
chief product designer of Indic Inspirations. “India is doing a lot of work in space technology and
people should know about this.” He adds that minute details on the models build up curiosity.
When Indic Inspirations approached ISRO with a pitch to tell its story in a fresh style, ISRO
reverted with a voluminous 10 GB of data. This included a catalogue filled with drawings of
ISRO rockets, pictures taken by Cartosat, IRS satellites, by Mangalayaan and Chandrayaan, as
well as videos of their launches. A line of 50 products was created from this.
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A third generation artisanal engineering company from Moradabad, known for die casting, was
roped in to manufacture medallions; Channapatna artisans, in house designers and a
“passionate IIT Chennai engineer” worked to create the rocket shaped pencil box-to denote the
PSLVs four stages- boosters, payload fairing and the satellite. “Channapatna uses lacquerware
techniques with natural colours and dyes,” explains social entrepreneur and founder of Indic
Inspirations, Sunil Jalihal.
Since 2014, Indic Inspirations has been working with artisans and craftspeople for the Heart For
Art Charitable Project that was set up to help India’s artisans connect with consumers. In 2019, it
introduced a contemporary language to narrate stories of India using utilitarian products and
souvenirs by introducing technology at every level of product design and engineering. In addition
to e-commerce they opened a physical store, Phygital, in Pune.

cr

“There are various ways of narrating stories,” says Sunil, adding, “We believe that objects
remain on people’s shelves and desks to be touched and felt. Our focus has been on narrating
India’s culture and achievements using 65 indigenous crafts and artisan clusters who work with
wood, metal, grass, pottery, folk painting, masks and such.
The brand began with finding ways to present mythology in a modern context, says Sunil giving
an example of using the mythical demon king Ravana’s ten heads as a dart board. “He was a
master of the Vedas but his ten heads represent the vices. We shifted the bull’s eye a bit in the
dart board we created.”
Medallions, coasters, clocks were created in the product line that told the story of Zero or
Shunya. Subsequently the company crafted products around the Indian Preamble, Flag and
Constitution. “Our Constitution, besides being a legal document, is also a work of art. It was
calligraphed by Prem Behari Narain Raizada, and illustrated by Nandalal Bose and his team. So,
we have used original “constitution paper” that was used to frame the original constitution
document, to frame the Preamble and such,” says Sunil.
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Indic Inspirations also worked with artisans of Pattamadai in Tamil Nadu to revive the dying craft
of weaving mats using darbha grass to create chic yoga mats. It helped revive a dying and
ancient pottery craft in Kutch and recreated a Bidri work betel-leaf box that is at the Sotheby’s
Museum in London.

Our code of editorial values

S.
co

END

m

Harking back to the space collection, Sunil is pleased that they are first registered
merchandisers of ISRO and operate with them against a nominal license fee and a set of rules.
He says the products have connected well with students, space watchers, astronomers and lay
consumers, adding that a board game based on the Mars Mission is soon to be launched.
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WHAT IS 6G, THE NEXT LEVEL IN COMMUNICATION
Relevant for: Science & Technology | Topic: IT, Internet and Communications

India is already getting set to welcome the newest edition of the wireless communication and
networking generation, 6G | Photo Credit: S.R. RAGHUNATHAN
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6G development has already started. That will be seen somewhere in the time frame 2024 or
2023-end. That is the direction in which we are going. We will have designed in India telecom
software for running the networks, manufactured in India telecom equipment, served in India
telecom networks which can go global.” These were the words of Minister for Communication
Ashwini Vaishnaw on November 23, 2021
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India is already getting set to welcome the newest edition of the wireless communication and
networking generation, 6G. Although this technology is in its developmental stages, there are
several countries and OEM companies that are placing their bets on it. Several companies such
as Xiaomi, Samsung, Nokia, LG, Huawei, Apple have taken several steps to make 6G a reality.
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6G is built upon the infrastructure of 5G and it is hoped that it will accomplish more than 5G in
terms of adoption, reduction of cost, and better service. While 5G provided less than 1ms
latency, 6G provides less than 0.1ms latency. The important areas that will benefit from this
technology are the likes of smart devices and self-driving cars. 6G will also be beneficial to the
advancement of Artificial Intelligence and Machine Learning.
According to Nokia Labs, 6G will operate on the mid bands (7 – 20 GHz) for places that are
crowded, low bands (460 – 694 MHz) for long-distance coverage, and use sub-THz for peak
data rates in the short range of up to 100 Gbps.
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6G will also used significantly advanced network devices, including MIMO (multiple input,
multiple output) antennaes. While 4G uses 2x2 MIMO and 4x4MIMO, and 5G uses around 200
antenna elements, 6G may support upto 1024 antenna elements.
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CAN YOU MAKE A SILK PURSE OUT OF A SOW’S EAR?
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

Advances and ethical issues | Photo Credit: Getty Images/iStockphoto
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In India, because of the election cycle, and because political events oscillate between their
significance for an electoral democracy or their implications for an electoral autocracy, we spend
little time discussing the advances of modern science and their repercussions for public life.
There have been such fascinating developments in science and in technology, such as in
artificial intelligence, but these have merely been reported and then have quietly faded from
public view.
For example, there has been little discussion on the privacy implications of the new RayBan/Facebook smart glasses/spectacles branded as ‘Stories’. These allow the wearer to video
record or take photos of events and conversations without the permission or knowledge of those
in the wearer’s vicinity. She has only to press an unobtrusive button and the recording starts.
Each video recording can last 30 seconds. It is an elegant device that combines both high
technology and high fashion. Reviewers of the glasses were unsure whether to regard the
glasses as creepy or as cool. What are their implications for state interference in our privacy?

IA

In India, such advances of science and technology get adopted without even a boo. They soon
get normalised without their ethical implications even being debated. This is because the
election cycle, a low hanging fruit, dominates our attention. We do not have to, therefore, deal
with complex ethical questions that result from advances in science and technology. And yet we
need to.
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The advances in science that I would like to place for public debate come from the field of
medical sciences. It is an area labelled ‘Xenotransplantation’, to refer to its technical name. I am
a student of the human sciences and not of medicine and so I shall place the facts as I
understand them, which I have culled from popular news forums such as BBC, Nature, The New
York Times, and The Guardian.
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In the last four months, three news reports have caught my attention. The first case comes from
a successful experiment, in September 2021, at the NYU Langone hospital in New York, one of
the most advanced research hospitals in the field of medical sciences. A medical team there
attached a kidney from a gene-edited animal to a person declared brain dead to see if the
animal kidney was able to do the job of processing waste and producing urine. It did. The details
are in the NYT, January 20, 2022.
The family of the person had given its permission for this experiment since the individual had
donated her body for medical science. In the United States there are apparently 90,000 persons
waiting for a kidney transplant and this successful experiment would go some way towards
meeting that need ( The Guardian, October 20 2021); another estimate is that there are
1,21,678 people waiting for lifesaving organ transplants in the U.S.).
The second case, reported on January 14, 2022, is from the University of Maryland where a
team of doctors used the heart of an animal, which had genetically modified features, as a
replacement heart on a patient who had run out of available options. By all accounts the
operation seems to have been successful. The Director of the Cardiac Xenotransplant Program
of the University of Maryland, Dr. Muhammad Mohiuddin, (originally from Pakistan) had this to
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say about the significance of the operation. “This is a game changer because now we will have
these organs readily available … and the technique of genetically modifying them… We can
thereby customize the heart or the organ for the patient” (the BBC, January 15, 2022).
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The third case is the news report that a doctor in Germany, who has been working in the area of
xenotransplants, plans to develop a farm to cultivate genetically modified organs for such
transplants. In his view, this will ease the pressure on the medical system. In Germany alone
there are 8,500 patients waiting for organ transplants ( The Guardian, February 3, 2022) In all
three cases the animal from which the tissue or organ had been taken was the pig. It is regarded
by medical science as the animal whose organs are currently best suited for humans.
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At the very least there are three ethical issues that these medical advances raise for human
societies. In India these developments carry an additional sting. Should we discuss them or,
given that they involve community sensibilities, should we pretend they are not there? Do these
ethical issues pertain only to the individual or do they also concern the community? Which gets
precedence? Are we obliged to discuss them, because Article 51A of the Constitution requires
us “to develop scientific temper”, or can we ignore them?
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The animal rights movement has objected to these advances in medical science, of
xenotransplantation, because it ignores the rights of animals. They are hostile to the idea of
animal farms with genetically modified animals for the purpose of harvesting organs for humans
requiring transplant. Animals, they argue, also have rights and it is our moral responsibility to
support these rights. We must, therefore, not walk down the road of organ farms. Such thinking,
they argue, stems from a philosophy of anthropocentrism which places human beings at the
centre of nature and regards all other living creatures as having only value if they can be of use
to humans. Such anthropocentric thinking, they rightly declare, has been the basis of the
ecological crises of climate change. Mahatma Gandhi, they add, was opposed to the practice of
vivisection.
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The animal rights perspective places on us the classic utilitarian dilemma of whether it is better
to kill an animal and save a human being or to save an animal and let the human die. Medical
science is having to work though such moral dilemmas. In India, where such questions do not
even enter the portals of regulatory bodies, such as the Indian Council of Medical Research
(ICMR), I think the time has come for us to ask such questions ( Nature, January 14, 2022).
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But it is the third set of questions that is so incendiary in India. In a society where the pig is
considered a dirty animal, where eating pork is considered disgusting, where those who deal
with pigs are given low social status, where even asking such questions is taboo, what should
the medical fraternity do? If global advances in medical research are moving towards a
consensus on the suitability of a pig’s heart for patients suffering from terminal heart decline,
what should the medical authorities recommend to the government? Imagine that such a patient
is a Jain, or a Jew, or a Muslim or just a vegetarian. Should they be allowed to die since their
belief system forbids them to have anything to do with a pig, or should they be offered a choice
of life?
Further, would not the wide adoption of xenotransplant procedures diminish the illegal and
immoral market in human organs, where people, even children, are abducted so that their
organs can be harvested? In school we were taught to memorise proverbs. I never quite
understood the saying, ‘You cannot make a silk purse out of a sow’s ear’. Now I do. You can.
Peter Ronald deSouza is the D.D. Kosambi Visiting Professor at Goa University. The views
expressed are personal
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INDIA SIGNS HOST COUNTRY AGREEMENT WITH THE
INTERNATIONAL TELECOMMUNICATION UNION FOR
ESTABLISHMENT OF AREA OFFICE & INNOVATION
CENTRE AT NEW DELHI
Relevant for: Science & Technology | Topic: IT, Internet and Communications
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Shri Ashwini Vaishnaw, Union Minister of Communications and H.E. Houlin Zhao, Secretary
General of International Telecommunication Union (ITU) signed the Host Country Agreement
(HCA) for the establishment of an Area Office & Innovation Centre of ITU in New Delhi on 3rd
March 2022.
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International Telecommunication Union is the United Nations specialised agency for information
and communication technologies – ICTs. ITU currently has a membership of 193 countries and
over 900 private-sector entities and academic institutions.
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The Area Office and Innovation Centre of ITU at New Delhi is expected to serve South Asian
countries namely Afghanistan, Bangladesh, Bhutan, Iran, Maldives, Nepal, Sri Lanka and India.
The Host Country Agreement provides the legal and financial framework for establishment and
operations of the Area Office.
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The Area Office shall also have an Innovation Centre, which is expected to give impetus to
research and development in telecommunication technologies in South Asia. The Innovation
Centre will provide opportunities to academics, start-ups and SMEs to showcase their innovation
at a global stage. With signing of the Host Country Agreement, the Area Office and the
Innovation Centre is expected to be operational by mid 2022.
The agreement was signed in a virtual ceremony during the World Telecommunications
Standardisation Assembly-20 (WTSA-20) being held in Geneva, Switzerland. WTSA is a fouryearly global conference of ITU dedicated to standardisation of the Information and
Communications Technologies (ICTs). India has proposed to host the next WTSA to be held in
2024.
India has been taking concrete steps towards development of telecom standards. The 5Gi
standards developed within India have now been recognised by ITU as one of the three
technologies for 5G. With more than 1.2 Billion telecom subscribers, a robust ecosystem of startups and innovation hubs, India is poised to contribute meaningfully in developing telecom
standards further.
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Shri Ashwini Vaishnaw, Union Minister of Communications and H.E. Houlin Zhao, Secretary
General of International Telecommunication Union (ITU) signed the Host Country Agreement
(HCA) for the establishment of an Area Office & Innovation Centre of ITU in New Delhi on 3rd
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and communication technologies – ICTs. ITU currently has a membership of 193 countries and
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The Area Office and Innovation Centre of ITU at New Delhi is expected to serve South Asian
countries namely Afghanistan, Bangladesh, Bhutan, Iran, Maldives, Nepal, Sri Lanka and India.
The Host Country Agreement provides the legal and financial framework for establishment and
operations of the Area Office.
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The Area Office shall also have an Innovation Centre, which is expected to give impetus to
research and development in telecommunication technologies in South Asia. The Innovation
Centre will provide opportunities to academics, start-ups and SMEs to showcase their innovation
at a global stage. With signing of the Host Country Agreement, the Area Office and the
Innovation Centre is expected to be operational by mid 2022.
The agreement was signed in a virtual ceremony during the World Telecommunications
Standardisation Assembly-20 (WTSA-20) being held in Geneva, Switzerland. WTSA is a fouryearly global conference of ITU dedicated to standardisation of the Information and
Communications Technologies (ICTs). India has proposed to host the next WTSA to be held in
2024.
India has been taking concrete steps towards development of telecom standards. The 5Gi
standards developed within India have now been recognised by ITU as one of the three
technologies for 5G. With more than 1.2 Billion telecom subscribers, a robust ecosystem of startups and innovation hubs, India is poised to contribute meaningfully in developing telecom
standards further.
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UNION MINISTER DR JITENDRA SINGH SAYS,
MINISTRY OF SCIENCE & TECHNOLOGY HAS DECIDED
TO PROMOTE A UNIQUE, POSSIBLY INDIA'S FIRST,
START-UP IN LATEST DAYLIGHT HARVESTING
TECHNOLOGY

m

Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology
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Union Minister of State (Independent Charge) Science & Technology; Minister of State
(Independent Charge) Earth Sciences; MoS PMO, Personnel, Public Grievances, Pensions,
Atomic Energy and Space, Dr Jitendra Singh today said that the Ministry of Science &
Technology has decided to promote a unique Start-up in latest Daylight Harvesting Technology
in order to reduce carbon footprint and improve the building energy efficiency.
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The only Start-up company in India for Daylight Harvesting Technologies “Skyshade Daylights
Private Limited” Hyderabad signed an MoU with Technology Development Board, a statutory
body of Department of Science & Technology in presence of Dr Jitendra Singh.

Dr Jitendra Singh said that TDB will give Rs 5 Crore of the 10 Crore project to Skyshade
company for developing new technologies for basement illumination on 24x7 basis. He said, the
company is engaged in roots starting with design & build operations of large skylight domes for
building atriums and solar thermal technologies. He said, the Start-up has now come up with two
more innovative solutions naming Human centric-climate adaptive building facades and Central
integrated daylighting system. These two systems will give new horizon to the daylighting and
these products are easily affordable, adaptable and economically viable.
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Dr Jitendra Singh said, Daylighting is basically bringing natural sunlight inside the rooms. He
said, the solar energy spectrum has 45% energy as visible light and this can be used to harvest
building illumination for about 9-11 hours a day. The Minister said that the Technology used is
completely indigenous, economically viable and easy to deploy and needs minimal maintenance
with longevity. Moreover, the proposed technologies, harvest huge quantities of sunlight for a
building and make available for building illumination which reduces electrical lighting energy
consumption by 70-80%, besides reducing air-conditioning (cooling load) consumption, he
added.
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Dr Jitendra Singh said that Skyshade Daylights Private Limited had been working in this area
since 2014 and did daylighting for vide range of consumers from Government bodies, PSUs,
Corporate to a few religious structures comprising Airport Authority of India-Chennai, Telangana
Secretariat, PMO office South block, New Delhi, NTPC, Amazon, Caterpillar, IKEA, Mahindra,
Tata Motors Hero Motors, Yadadri Temple, Sri RanganathaSwamy Temple, Shiva Temple,
Bohra Masjid etc. They further plan to daylight the religious Ayodhya Temple.

Rajesh Kumar Pathak, IP&TAFS, Secretary, TDB, said that “Lighting is a fundamental
requirement of our daily life. Daylight is available universally and it is a very clean and costefficient source of energy. Meeting our energy requirement during the day by using daylight
harvesting technology will contribute immensely to meet one of the commitments of the five
nectars of “PANCHAMRIT” i.e., to make India as Net Zero emission country by 2070. We
believe that this unique project in itself may prove to be a game changer & may become a mass
movement for Environmental Conscious Life Style in years to come.
The Company has proposed a complete solution for Daylight Harvesting though their
technologies to reduce carbon footprint and improve the building energy efficiency. The
company aims to create Green & Net zero buildings and to participate and contribute in national
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missions under the National Action Plan on Climate Change (NAPCC).
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With the world's largest expansion plan in renewable energy sector, India aims at universal
access to sustainable energy solutions and to enable a low carbon future, with significant
economic, environmental and social impact. The country has set an ambitious target to achieve
a capacity of 175 GW of its energy requirement from renewable energy sources by the end of
2022, and committed to achieve 500 GW by 2030 as stated by Prime Minister at the COP26
summit in Glasgow. Shri Narendra Modi on behalf of India, presented to the world the five nectar
elements “PANCHAMRIT”, as India’s commitment, to deal with the issue of climate change.
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Union Minister of State (Independent Charge) Science & Technology; Minister of State
(Independent Charge) Earth Sciences; MoS PMO, Personnel, Public Grievances, Pensions,
Atomic Energy and Space, Dr Jitendra Singh today said that the Ministry of Science &
Technology has decided to promote a unique Start-up in latest Daylight Harvesting Technology
in order to reduce carbon footprint and improve the building energy efficiency.
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The only Start-up company in India for Daylight Harvesting Technologies “Skyshade Daylights
Private Limited” Hyderabad signed an MoU with Technology Development Board, a statutory
body of Department of Science & Technology in presence of Dr Jitendra Singh.

Dr Jitendra Singh said that TDB will give Rs 5 Crore of the 10 Crore project to Skyshade
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company for developing new technologies for basement illumination on 24x7 basis. He said, the
company is engaged in roots starting with design & build operations of large skylight domes for
building atriums and solar thermal technologies. He said, the Start-up has now come up with two
more innovative solutions naming Human centric-climate adaptive building facades and Central
integrated daylighting system. These two systems will give new horizon to the daylighting and
these products are easily affordable, adaptable and economically viable.
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Dr Jitendra Singh said, Daylighting is basically bringing natural sunlight inside the rooms. He
said, the solar energy spectrum has 45% energy as visible light and this can be used to harvest
building illumination for about 9-11 hours a day. The Minister said that the Technology used is
completely indigenous, economically viable and easy to deploy and needs minimal maintenance
with longevity. Moreover, the proposed technologies, harvest huge quantities of sunlight for a
building and make available for building illumination which reduces electrical lighting energy
consumption by 70-80%, besides reducing air-conditioning (cooling load) consumption, he
added.

Dr Jitendra Singh said that Skyshade Daylights Private Limited had been working in this area
since 2014 and did daylighting for vide range of consumers from Government bodies, PSUs,
Corporate to a few religious structures comprising Airport Authority of India-Chennai, Telangana
Secretariat, PMO office South block, New Delhi, NTPC, Amazon, Caterpillar, IKEA, Mahindra,
Tata Motors Hero Motors, Yadadri Temple, Sri RanganathaSwamy Temple, Shiva Temple,
Bohra Masjid etc. They further plan to daylight the religious Ayodhya Temple.

Rajesh Kumar Pathak, IP&TAFS, Secretary, TDB, said that “Lighting is a fundamental
requirement of our daily life. Daylight is available universally and it is a very clean and costefficient source of energy. Meeting our energy requirement during the day by using daylight
harvesting technology will contribute immensely to meet one of the commitments of the five
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nectars of “PANCHAMRIT” i.e., to make India as Net Zero emission country by 2070. We
believe that this unique project in itself may prove to be a game changer & may become a mass
movement for Environmental Conscious Life Style in years to come.
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The Company has proposed a complete solution for Daylight Harvesting though their
technologies to reduce carbon footprint and improve the building energy efficiency. The
company aims to create Green & Net zero buildings and to participate and contribute in national
missions under the National Action Plan on Climate Change (NAPCC).
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With the world's largest expansion plan in renewable energy sector, India aims at universal
access to sustainable energy solutions and to enable a low carbon future, with significant
economic, environmental and social impact. The country has set an ambitious target to achieve
a capacity of 175 GW of its energy requirement from renewable energy sources by the end of
2022, and committed to achieve 500 GW by 2030 as stated by Prime Minister at the COP26
summit in Glasgow. Shri Narendra Modi on behalf of India, presented to the world the five nectar
elements “PANCHAMRIT”, as India’s commitment, to deal with the issue of climate change.

***

IA

SNC/RR

END

Downloaded from crackIAS.com

cr

ac
k

© Zuccess App by crackIAS.com

Page 28
Source : www.livemint.com

Date : 2022-03-06

UKRAINE TO GET MORE STARLINK TERMINALS:
VOLODYMYR ZELENSKIY AFTER TALKING WITH ELON
MUSK
Relevant for: Science & Technology | Topic: IT, Internet and Communications

m

Ukrainian President Volodymyr Zelenskiy said on Saturday he had spoken to SpaceX Chief
Executive Officer Elon Musk and announced the country would receive more of its Starlink
satellite internet terminals next week.
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"Talked to Elon Musk. I'm grateful to him for supporting Ukraine with words and deeds,"
Zelenskiy tweeted. Musk said on Thursday that Starlink was the only non-Russian
communications system still working in some parts of Ukraine in the wake of Russia's invasion.

Talked to @elonmusk. I’m grateful to him for supporting Ukraine with words and deeds. Next
week we will receive another batch of Starlink systems for destroyed cities. Discussed possible
space projects . But I’ll talk about this after the war.

IA

Meanwhile, "As part of the constant dialogue, I had another conversation with @POTUS. The
agenda included the issues of security, financial support for Ukraine, and the continuation of
sanctions against Russia," Zelensky said in a tweet.
The White House press pool said the conversation between Biden and Zelensky lasted about
half an hour.
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On Thursday, Biden had received an update from Zelensky regarding the situation at the
Zaporizhzhia Nuclear Power Plant.
"President Joseph R. Biden, Jr. spoke with President Volodymyr Zelensky of Ukraine this
evening to receive an update on the fire at the Zaporizhzhia Nuclear Power Plant," said White
House.
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Earlier on Saturday, Israeli Prime Minister Naftali Bennett called Zelensky after Bennett
discussed the situation in Ukraine with Russian President Vladimir Putin during a Saturday
meeting in the Kremlin.
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.
You are now subscribed to our newsletters. In case you can’t find any email from our side,
please check the spam folder.
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THE ROLE FUSOBACTERIUM PLAYS IN ORAL CANCER
PATIENTS IN INDIA
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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A study identified the presence of a bacteria, Fusobacterium nucleatum, in oral tumours at a
significantly higher burden than in the oral cavity of healthy individuals. | Photo Credit: Getty
Images
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Since the beginning of the 20th Century, it is known that infections could play a role in cancer,
with 18-20% of cancers associated with infectious agents. This could be relatively higher in
developing countries like India. Our team at ACTREC-Tata Memorial Centre developed a highly
sensitive and specific automated computational tool HPVDetector to quantify the presence of
human papillomavirus (HPV). This was done by subtracting human sequences from the cancer
genome and comparing the rest with the HPV genome to identify the presence of HPV
sequence trace and determine the range of all co-infecting HPV strains in the same individual.

IA

The analysis revealed significant occurrence of HPV 16, 18, and 31, among others, in cervical
cancer. But a surprising finding was that Indian patients with oral tumours showing a distinct
tobacco usage gene signature were devoid of HPV infection. This was in sharp contrast to the
oral tumours among Caucasian patients, wherein tobacco genetic signature is not common but
is marked by a significant presence of HPV. Several groups have corroborated this finding, and
it is well established that oral tumours among Indian patients are not driven by HPV infection.
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In this study published on Mar 4, in NAR Cancer, Sanket Desai, the lead researcher from the
group, developed another advanced automated computational tool — Infectious Pathogen
Detector (IPD). Beyond HPV, IPD can detect the presence of 1,058 pathogens in the human
cancer genome from datasets generated from any Next Generation Sequencing platform. This
tool is publicly available for download from the ACTREC- TMC website. Using IPD, the DNA and
RNA sequence from 1,407 cancer samples of oral, breast, cervical, gall bladder, lung and
colorectal tumours derived from Indians were analysed and compared with Caucasian patients.
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This has led to establishing the most detailed map of the abundance of 1,058 microbes present
across Indian cancer patients. Rigorous statistical measures were adopted to distinguish the
commensal microbes present as normal flora in a healthy individual compared with the diseased
state. Systematic analysis of the data helped the group identify the presence of a bacteria,
Fusobacterium nucleatum, in the oral tumours at a significantly higher burden than in the oral
cavity of healthy individuals.
Interestingly, Fusobacterium nucleatum is known to play a vital role in colorectal cancer, wherein
its presence affects the spread of the disease and the patient's response to chemotherapy.
However, a similar role of Fusobacterium in oral cancer was not known earlier. The presence of
the bacteria was found in Indian and Caucasian oral cancer patients, with a much higher
incidence among the Indian patients. Moreover, oral cancer patients positive for Fusobacterium
were found to be negative for HPV infection, suggesting they are present in a mutually exclusive
way.
The finding underlines that while oral tumours in the West are more likely to be driven by HPV
infection with a lower abundance of Fusobacterium infection, the oral cancer incidences in India
are caused more by Fusobacterium infection. The tumours in oral cancer patients infected with
the bacterium were found to spread to lymph nodes in the head and neck region or other distant
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organs. This sub-class of the tumour was also found to have higher levels of genes responsible
for inflammation and pro-cancer immunological response.
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Consistent with this finding, infection with virus or bacteria causing chronic inflammation leading
to cancer has been known across multiple cancer types, such as HPV in cervical cancer, HBV
and HCV in liver cancer, H. pylori in gastric cancer, etc. This study also identified three novel
small non-coding miRNA molecules among tumours infected with the bacteria. The discovery of
these miRNAs allows the investigators to understand the biological pathway targeted by the
Fusobacteria, when it infects the oral cells, and its detailed characterisation. The study continues
in collaboration with IIT Bombay, where the researchers grow the oral cancer cells in the
presence and absence of the bacterium.
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Preventing cancer through immunisation against infectious agents such as HPV vaccination has
been known to be effective in up to 90% of HPV-related cancers. Similarly, a significant
reduction was observed in the incidence of gastric cancer across multiple studies when the
patients infected with the bacteria, Helicobacterium pylori, were treated with antibiotics specific
to the bacterium. The findings from the study carried out at ACTREC- Tata Memorial Centre
opens an opportunity to treat oral cancer patients positive for Fusobacterium, occurring
predominantly among Indian patients, with a Fusobacterium-specific antibiotic for selectively
targeting the tumours. The study emphasises the impact of Fusobacterium infection on
modulating conventional chemotherapy treatment or recurrence of the disease as frequently
observed in oral cancer patients, similar to its role in colorectal cancer. The utility of community
screening for the presence of Fusobacterium in the oral cavity in a population or among habitual
tobacco chewers remains to be explored — though it could be a worthy exercise considering the
alarming increase in tobacco-associated oral cancer in India.
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(Amit Dutt Heads the Integrated Cancer Genomics Laboratory at the Advanced Centre for
Treatment, Research and Education in Cancer (ACTREC), Tata Memorial Centre, Navi Mumbai)
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FIVE WAYS IN WHICH COMPANIES ARE USING THE
‘METAVERSE’
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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IIT Madras Project Manager Dinesh SP and his bride-to-be Janaganandhini Ramaswamy are
set to have their metaverse reception on February 6, 2022. The meta-reception has been
facilitated by Chennai startup TardiVerse. This image is from the couple’s Save The Date |
Photo Credit: Dinesh SP
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With the inception of the Internet, people were able to explore the world in new ways, discover
more, and connect with friends and family. Now, with the arrival of the ‘metaverse’, people can
do all that but instead of being in a defined world, you get to define your world.
The metaverse is the combination of AR (Augmented Reality) and VR (Virtual Reality)
technologies that allow people to create locations and events online within which digital versions
of themselves and others can reside and interact. Several companies have already lined up to
create projects, products and properties within the Metaverse. Here are some of the key areas in
which the metaverse is evolving
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Meta (previously known as Facebook) has announced its very own metaverse platform, Horizon
Worlds. The platform is for connecting people across the world and also to let them build their
own worlds. They can create virtual parties, meetings, group hangouts, concerts, and even recreate your office environment as if you never left the office in the comfort of your home. The
company is deploying their headset Oculus for creating the metaverse experience.
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With the metaverse already being a platform for connecting different people, financial institutions
are also bringing this technology into field. The company Binance is working on The Binance
NFT Marketplace where buyers and sellers come to sell virtual asset NFTs with multiple
blockchains and cryptocurrencies. The company is offering metaverse pair tokens, creating a
liquid market to help build the industry.
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Being able to virtualise things can revolutionise the architecture industry. The platform morpholio
has developed different AR tools such as Drag’n’Fly 3D Viewer, Instant Scale, AR Sketchwalk,
which can help architects and interior designers virtualise their creation and ‘live’ in it. This can
assist them in building better infrastructure and spaces.
The gaming industry has been the most vibrant when it comes to the metaverse. Epic Games
(creators of Fortnite) plans to invest over $1 billion in the development of the metaverse.
One of the main problems of the healthcare industry is the training that doctors gain to treat
patients. By having a virtual platform, the doctors can train better in performing surgeries and
run simulations on the course of action that should be taken. The metaverse can also be used
as a platform for rehabilitation where patients can be recuperated and nursed back to health.
Israeli medical-tech company Augmedics enabled neurosurgeons at Johns Hopkins hospital in
the U.S. to perform their first-ever AR surgery on living patients donning their xvision AR
headsets.
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HANSA-NG SUCCESSFULLY COMPLETES SEA LEVEL
TRIALS AT PUDUCHERRY
Relevant for: Science & Technology | Topic: Defence related developments
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India’s first indigenous Flying Trainer HANSA-NG designed and developed by CSIR-National
Aerospace Laboratories, Bangalore under the aegis of Council of Scientific and Industrial
Research, has successfully completed the sea level trials at Puducherry from 19th February to
5th March, 2022.
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The aircraft was flown to Puducherry covering 140 nautical miles in one and half hours at a
cruising speed of 155 km/hr on 19th February 22. The objectives of sea level trials were to
evaluate handling qualities, climb / cruise performance, balked landing, structural performance
including positive & negative G, power plant and other systems performance. CSIR-NAL
sources said that all the objectives of the sea level trials are met and aircraft has been ferried
back to Bangalore on 5th March, 2022 after completing 18 hours flying at Puducherry. The
aircraft was piloted by Wg. Cdr. K V Prakash and Wg. Cdr. Dilip Reddy of ASTE. The flight was
monitored by CSIR-NAL designers and Wg. Cdr. Reeju Chakraborty as Flight Test Director from
telemetry.

HANSA-NG is one of the most advanced flying trainer powered by Rotax Digital Control Engine
with unique features like Just-In-Time Prepreg (JIPREG) Composite light weight Airframe, Glass
Cockpit, Bubble Canopy with wide panoramic view, electrically operated flaps etc. CSIR-NAL
further said that HANSA-NG is designed to meet the Indian flying club needs and it is an ideal
aircraft for Commercial Pilot Licensing (CPL) due to its low cost and low fuel consumption. NAL
has already received more than 80 nos. of LoIs (Letter of Intents) from various flying clubs.
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Director, CSIR-NAL stated that total 37 flights and 50 hours of flying completed, and few more
flights will be conducted before getting Type Certification by DGCA. Type Certification is likely
to be completed by April, 2022 and thereafter the manufacturing will be initiated with Public /
Private Industry which will enhance the aerospace eco system under Atmanirbhar Bharat.
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Dr. Shekhar C Mande, DG, CSIR while congratulating the team has lauded the commendable
efforts put by integrated team of CSIR-NAL, ASTE, DGCA and HAL to achieve this important
milestone.
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India’s first indigenous Flying Trainer HANSA-NG designed and developed by CSIR-National
Aerospace Laboratories, Bangalore under the aegis of Council of Scientific and Industrial
Research, has successfully completed the sea level trials at Puducherry from 19th February to
5th March, 2022.
The aircraft was flown to Puducherry covering 140 nautical miles in one and half hours at a
cruising speed of 155 km/hr on 19th February 22. The objectives of sea level trials were to
evaluate handling qualities, climb / cruise performance, balked landing, structural performance
including positive & negative G, power plant and other systems performance. CSIR-NAL
sources said that all the objectives of the sea level trials are met and aircraft has been ferried
back to Bangalore on 5th March, 2022 after completing 18 hours flying at Puducherry. The
aircraft was piloted by Wg. Cdr. K V Prakash and Wg. Cdr. Dilip Reddy of ASTE. The flight was
monitored by CSIR-NAL designers and Wg. Cdr. Reeju Chakraborty as Flight Test Director from
telemetry.
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HANSA-NG is one of the most advanced flying trainer powered by Rotax Digital Control Engine
with unique features like Just-In-Time Prepreg (JIPREG) Composite light weight Airframe, Glass
Cockpit, Bubble Canopy with wide panoramic view, electrically operated flaps etc. CSIR-NAL
further said that HANSA-NG is designed to meet the Indian flying club needs and it is an ideal
aircraft for Commercial Pilot Licensing (CPL) due to its low cost and low fuel consumption. NAL
has already received more than 80 nos. of LoIs (Letter of Intents) from various flying clubs.

Director, CSIR-NAL stated that total 37 flights and 50 hours of flying completed, and few more
flights will be conducted before getting Type Certification by DGCA. Type Certification is likely
to be completed by April, 2022 and thereafter the manufacturing will be initiated with Public /
Private Industry which will enhance the aerospace eco system under Atmanirbhar Bharat.
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Dr. Shekhar C Mande, DG, CSIR while congratulating the team has lauded the commendable
efforts put by integrated team of CSIR-NAL, ASTE, DGCA and HAL to achieve this important
milestone.
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SCIENCE BEHIND JETS OF PLASMA OCCURRING ALL
OVER SUN’S CHROMOSPHERE UNRAVELLED
Relevant for: Science & Technology | Topic: Space Technology & related matters
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Scientists have unravelled the science behind the jets of plasma - the fourth state of matter
consisting of electrically charged particles that occur just about everywhere in the sun’s
chromosphere, which is the atmospheric layer just above the Sun's visible surface.
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These jets, or spicules, appear as thin grass-like plasma structures that constantly shoot up from
the surface and are then brought down by gravity. The amount of energy and momentum that
these spicules can carry is of fundamental interest in solar and plasma astrophysics. The
processes by which plasma is supplied to the solar wind, and the solar atmosphere is heated to
a million degrees Celsius, still remain a puzzle.
Led by astronomers at the Indian Institute of Astrophysics, an autonomous institute of the
Department of Science & Technology (DST), Govt. of India a team of interdisciplinary
researchers from India and UK have explained the origin of ‘spicules’ on the Sun, using
laboratory experiments as an analogy. They found that the physics underlying paint jets when
excited on a speaker is analogous to the solar plasma jets.
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In trying to explore the underlying physics of spicule dynamics, the team turned to an an audio
speaker. A bass speaker responds to excitation at low frequencies like the rumbling sounds
heard in movies. When a liquid is placed above such a speaker and the music is turned on , the
free surface of the liquid becomes unstable beyond a particular frequency and starts vibrating. A
beautiful example of “Faraday excitation” observed in nature is when droplets of water splashes
on the back of a partially submerged male alligator during mating display. However, a fluid like
paint or shampoo will result in unbroken jets when excited on a speaker since its long polymer
chains give it directionality.
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The authors of the article realized that the physics underlying these paint jets must be analogous
to the solar plasma jets. They then asked what it would take to generate such jets in plasma?
Sahel Dey, from the Indian Institute of Astrophysics (IIA), and the first author of the study
explained: “The solar plasma can be imagined as threaded by magnetic field lines, much like the
long chains in polymer solutions. This makes both the systems anisotropic, with properties
varying with the direction in space.” Mathematically too, there exists an analogy in the treatment
of stresses involved, though there are obvious differences as well.
“Spurred by the visual similarity between the solar spicules and the jets of paint on the speaker,
we investigated the roles of magnetic field on the Sun using state-of-the-art numerical
simulations of the solar plasma. In parallel, we explored the role of polymer chains by using slow
motion videography on Faraday waves in polymeric solutions.” elaborated, Murthy O. V. S. N.,
co-author from the Azim Premji University where the laboratory experiments were conducted.
They found that the jets are kept intact against instabilities by the magnetic field in the Sun, and
by the polymer chains in the polymeric solution respectively. The research has been published
on 3rd March 2022 in the journal ‘Nature Physics’.
The scientists elaborated that the plasma right below the visible solar surface (photosphere) is
perpetually in a state of convection, much like boiling water in a vessel heated at the bottom.
This is ultimately powered by the nuclear energy released in the hot-dense core. The convection
serves almost periodic but strong kicks to the plasma in the solar chromosphere, the shallow
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semi-transparent layer right above the visible solar disk. The chromosphere is 500 times lighter
than the plasma in the photosphere. Therefore, these strong kicks from the bottom, not unlike
alligator bellowing, shoot the chromospheric plasma outward at ultrasonic speeds in the form of
thin columns or spicules.
Spicules come in all sizes and speeds. The existing consensus in the solar community has been
that the physics behind the short spicules is different from that of taller and faster spicules.
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The study challenges this widespread belief to show that solar convection can by itself form all
kinds of jets - short as well as tall. “The simulations were able to reproduce a forest of jets
because they explored a more realistic range of parameters than earlier studies,” summarised
Piyali Chatterjee, the corresponding author and lead investigator from IIA. The team members
used three different supercomputers, all from India, including a National Supercomputing
Mission facility at JNCASR (Bengaluru) to run their massively parallel scientific code.
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Professor Annapurni Subramaniam, Director of IIA said, “This novel coming together of solar
astronomers and condensed matter experimentalists was able to reveal the underlying cause of
the poorly understood solar spicules. The power of unifying physics that connects physically
disparate phenomena will prove to be the driving force of much more interdisciplinary
collaboration.”
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The article appears in the journal Nature Physics at https://www.nature.com/articles/s41567022-01522-1.
The team from Bengaluru, India includes: Mr. Sahel Dey, a Ph.D student at IIA and IISc, Dr.
Piyali Chatterjee from IIA and Dr. Murthy O. V. S. N. from the Azim Premji University. The team
from the UK comprises Dr Marianna Korsós from Aberystwyth University and Drs Jiajia Liu and
Chris Nelson from the Queen’s University Belfast, and Prof. Robertus Erdelyi from the University
of Sheffield, UK.
For more information, please contact: Dr. Piyali Chatterjee, piyali.chatterjee@iiap.res.in
Resource URL for explanatory videos and simulations : www.piyalichatterjee.net
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Scientists have unravelled the science behind the jets of plasma - the fourth state of matter
consisting of electrically charged particles that occur just about everywhere in the sun’s
chromosphere, which is the atmospheric layer just above the Sun's visible surface.

m

These jets, or spicules, appear as thin grass-like plasma structures that constantly shoot up from
the surface and are then brought down by gravity. The amount of energy and momentum that
these spicules can carry is of fundamental interest in solar and plasma astrophysics. The
processes by which plasma is supplied to the solar wind, and the solar atmosphere is heated to
a million degrees Celsius, still remain a puzzle.
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Led by astronomers at the Indian Institute of Astrophysics, an autonomous institute of the
Department of Science & Technology (DST), Govt. of India a team of interdisciplinary
researchers from India and UK have explained the origin of ‘spicules’ on the Sun, using
laboratory experiments as an analogy. They found that the physics underlying paint jets when
excited on a speaker is analogous to the solar plasma jets.
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In trying to explore the underlying physics of spicule dynamics, the team turned to an an audio
speaker. A bass speaker responds to excitation at low frequencies like the rumbling sounds
heard in movies. When a liquid is placed above such a speaker and the music is turned on , the
free surface of the liquid becomes unstable beyond a particular frequency and starts vibrating. A
beautiful example of “Faraday excitation” observed in nature is when droplets of water splashes
on the back of a partially submerged male alligator during mating display. However, a fluid like
paint or shampoo will result in unbroken jets when excited on a speaker since its long polymer
chains give it directionality.
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The authors of the article realized that the physics underlying these paint jets must be analogous
to the solar plasma jets. They then asked what it would take to generate such jets in plasma?
Sahel Dey, from the Indian Institute of Astrophysics (IIA), and the first author of the study
explained: “The solar plasma can be imagined as threaded by magnetic field lines, much like the
long chains in polymer solutions. This makes both the systems anisotropic, with properties
varying with the direction in space.” Mathematically too, there exists an analogy in the treatment
of stresses involved, though there are obvious differences as well.
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“Spurred by the visual similarity between the solar spicules and the jets of paint on the speaker,
we investigated the roles of magnetic field on the Sun using state-of-the-art numerical
simulations of the solar plasma. In parallel, we explored the role of polymer chains by using slow
motion videography on Faraday waves in polymeric solutions.” elaborated, Murthy O. V. S. N.,
co-author from the Azim Premji University where the laboratory experiments were conducted.
They found that the jets are kept intact against instabilities by the magnetic field in the Sun, and
by the polymer chains in the polymeric solution respectively. The research has been published
on 3rd March 2022 in the journal ‘Nature Physics’.
The scientists elaborated that the plasma right below the visible solar surface (photosphere) is
perpetually in a state of convection, much like boiling water in a vessel heated at the bottom.
This is ultimately powered by the nuclear energy released in the hot-dense core. The convection
serves almost periodic but strong kicks to the plasma in the solar chromosphere, the shallow
semi-transparent layer right above the visible solar disk. The chromosphere is 500 times lighter
than the plasma in the photosphere. Therefore, these strong kicks from the bottom, not unlike
alligator bellowing, shoot the chromospheric plasma outward at ultrasonic speeds in the form of
thin columns or spicules.
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Spicules come in all sizes and speeds. The existing consensus in the solar community has been
that the physics behind the short spicules is different from that of taller and faster spicules.
The study challenges this widespread belief to show that solar convection can by itself form all
kinds of jets - short as well as tall. “The simulations were able to reproduce a forest of jets
because they explored a more realistic range of parameters than earlier studies,” summarised
Piyali Chatterjee, the corresponding author and lead investigator from IIA. The team members
used three different supercomputers, all from India, including a National Supercomputing
Mission facility at JNCASR (Bengaluru) to run their massively parallel scientific code.
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Professor Annapurni Subramaniam, Director of IIA said, “This novel coming together of solar
astronomers and condensed matter experimentalists was able to reveal the underlying cause of
the poorly understood solar spicules. The power of unifying physics that connects physically
disparate phenomena will prove to be the driving force of much more interdisciplinary
collaboration.”

The article appears in the journal Nature Physics at https://www.nature.com/articles/s41567022-01522-1.
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The team from Bengaluru, India includes: Mr. Sahel Dey, a Ph.D student at IIA and IISc, Dr.
Piyali Chatterjee from IIA and Dr. Murthy O. V. S. N. from the Azim Premji University. The team
from the UK comprises Dr Marianna Korsós from Aberystwyth University and Drs Jiajia Liu and
Chris Nelson from the Queen’s University Belfast, and Prof. Robertus Erdelyi from the University
of Sheffield, UK.
For more information, please contact: Dr. Piyali Chatterjee, piyali.chatterjee@iiap.res.in
Resource URL for explanatory videos and simulations : www.piyalichatterjee.net
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CHANDRAYAAN-2 MAKES FIRST OBSERVATIONS OF
DISTRIBUTION OF ARGON-40 IN MOON’S
ATMOSPHERE
Relevant for: Science & Technology | Topic: Space Technology & related matters

m

File photo | Screen grab taken from a live webcast by ISRO on August 6, 2019 shows Vikram
Lander before it is supposed to land on the Moon. | Photo Credit: AFP

S.
co

The Chandra's Atmospheric Composition Explorer-2 (CHACE-2), a quadrupole mass
spectrometer onboard Chandrayaan-2 mission, has made the first-of-its-kind observations of the
global distribution of Argon-40 in the tenuous lunar exosphere, according to the Indian Space
Research Organisation.
These observations provide insight on the dynamics of the lunar exospheric species, as well as
on the radiogenic activities in the first few tens of metres below the lunar surface, the Bengaluruheadquartered space agency said in a statement on Tuesday.
'Exosphere' is the outermost region of the upper atmosphere of a celestial body where the
constituent atoms and molecules rarely collide with each other and can escape into space.
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Earth's Moon features a surface-boundary-exosphere. For Moon, different constituents in the
exosphere are fed from the surface by a variety of processes, such as thermal desorption, solar
wind sputtering, photo-stimulated desorption, and micrometeorite impact vaporisation.
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The exospheric atoms may be lost to space by the thermal escape (also known as the Jean's
escape). Also, the atoms get ionised by photo-ionisation and charge exchange with the solar
wind ions. Subsequently, they can be swept away by the convective electric field of the solar
wind. Some of these atoms/ions can also be deposited back on the lunar surface. Thus, the
lunar exosphere exists as a result of a dynamic equilibrium between several source and sink
processes.
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Noble gases serve as important tracers to understand the processes of surface-exosphere
interaction, and Argon-40 (Ar-40) is such an important tracer atom to study the dynamics of the
lunar exospheric species, the statement said.
Ar-40 originates from the radioactive disintegration of Potassium-40 (K-40) present below the
lunar surface. Once formed, it diffuses through the inter-granular space and makes way up to
the lunar exosphere through seepages and faults.
The CHACE-2 observations provide the diurnal and spatial variation of Ar-40 covering the
equatorial and mid latitude regions of the Moon, according to ISRO.
"The uniqueness of this result from Chandrayaan-2 mission lies in the fact that although Apollo17 and LADEE missions have detected the presence of Ar-40 in the lunar exosphere, the
measurements were confined to the near-equatorial region of the Moon," it said.
"As there is a steep latitudinal temperature gradient of the lunar surface, it was, so far, a gap
area to study the global dynamics of the lunar exospheric species, which is a temperature-driven
process. In this context, the observations by CHACE-2 onboard Chandrayaan-2 orbiter on Ar-40
up to the mid-latitude regions [60º to +60º] play a significant role to bridge the gap in the
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knowledge," the space agency said.
CHACE-2 observations reveal an increase in the number density of Ar-40 near the sunrise
terminator, a decrease through the dayside, a secondary peak near sunset terminator and a
night-side minima. This is the typical behaviour of a condensable gas, it was stated.
For the mid latitude regions, CHACE-2 observations showed for the first time that the variation in
the number density of Ar-40 with respect to solar longitudes are similar to that of low latitude
regions, despite the differences in temperature and topography.
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Further, the CHACE-2 observations reveal that the distribution in Ar-40 has significant spatial
heterogeneity. There are localised enhancements (termed as Argon bulge) over several regions
including the KREEP [potassium (K), rare-earth elements, and phosphorus (P)] and South Pole
Aitken terrain.
The observations of Argon bulge by CHACE-2 are indicative of unknown or additional loss
processes, Moon quakes or regions with lower activation energies, which call for a better
understanding of the surface-exosphere interactions and source distributions of Ar-40, the
statement said.
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CHACE-2 was a sequel to the CHACE experiment on the Moon Impact Probe (MIP) of
Chandrayaan-1 mission and also draws heritage from the Mars Exospheric Neutral Composition
Analyser (MENCA) experiment aboard the Indian Mars Orbiter Mission, it was noted.
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GENE-EDITED BEEF CATTLE GET REGULATORY
CLEARANCE IN U.S.
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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The cattle reviewed by the FDA had genes altered with a technology called CRISPR to have
short, slick coats that let them more easily withstand hot weather. Representational image. |
Photo Credit: REUTERS
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U.S. regulators on Monday cleared the way for the sale of beef from gene-edited cattle in
coming years after the Food and Drug Administration concluded the animals do not raise any
safety concerns.
The cattle by Recombinetics are the third genetically altered animals given the green light for
human consumption in the U.S. after salmon and pigs. Many other foods already are made with
genetically modified ingredients from crops like soybeans and corn.
The cattle reviewed by the FDA had genes altered with a technology called CRISPR to have
short, slick coats that let them more easily withstand hot weather. Cattle that aren’t stressed by
heat might pack on weight more easily, making for more efficient meat production.

IA

The company did not say when home cooks or restaurants might be able to buy the beef, but
the FDA said it could reach the market in as early as two years.

ac
k

Unlike the salmon and pigs, the cattle did not have to go through a yearslong approval process.
The FDA said the cattle were exempt from that because their genetic makeup is similar to other
existing cattle and the trait can be found naturally in some breeds.
Dr. Steven Solomon, director of the FDA’s Center for Veterinary Medicine, said the agency’s
review of Recombinetics' cattle took several months. He said there’s no reason meat from the
animals or their offspring would need to be labeled differently.
Solomon said a genetically altered animal marketed as having a special advantage — such a
higher than normal ability to withstand heat — might need to go through the full approval
process.
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“This opens up a completely different pathway,” he said, noting the decision could be
encouraging for other biotech companies, many of which are small startups.
The gene-edited trait in the Recombinetics cattle can be passed down so semen and embryos
from them could be used to produce offspring with the same shorter coats.
The trait will make beef production more sustainable and to improve animal welfare in warmer
climates, Recombinetics said in a statement without providing further details.
Greg Jaffe, who specializes in biotechnology at the Center for Science in the Public Interest,
said the FDA’s announcement made clear it wasn't exempting all gene-edited animals from the
longer approval process.
“They reinforce the idea that this is a case-by-case review,” Mr. Jaffe said.
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He said the agency should be more transparent about the review process so people know
what's in the works. That could lead to better public acceptance and minimize any potential
economic disruptions from global trade, since other countries might consider the animals
genetically modified foods that need to be labeled, he said.
Jaydee Hanson, of the Center for Food Safety, said the agency should keep track of the animals
for several generations to ensure there aren’t any unintended issues.
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The genetically modified pig is intended mainly for medical purposes, not meat, according to the
company that developed it. The firm recently provided a pig heart that was transplanted into a
dying man in an experimental surgery.
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The company behind the modified salmon said the fish are being sold to distributors in the
Midwest and Northeast.
Alison Van Eenennaam, an animal geneticist at University of California, Davis who has worked
with Recombinetics, said requiring all companies to go through the lengthy approval process
could end the possibility of commercializing gene-edited animals in the U.S.
For the gene-edited cattle cleared by the FDA, she said it could take about two years for beef
from the offspring to reach the market.
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Once the semen is used to create embryos, she said gestation would take about nine months
and the resulting calves might be slaughtered after about 10 months. She noted the market isn’t
limited to the U.S., given the way cattle are bred.
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TINY LAB TO SEARCH FOR ALIEN LIFE ON MARS
Relevant for: Science & Technology | Topic: Space Technology & related matters

Scientists have created a toaster oven-sized lab for a Mars rover that will drill beneath the
surface of the red planet and look for signs of past or present life.

It will be launched toward the Mars in July 2020.
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The tiny chemistry lab called the Mars Organic Molecule Analyser (MOMA) is a key instrument
on the ExoMars Rover, a joint mission between the European Space Agency and the Russian
space agency Roscosmos, with a significant contribution to MOMA from NASA.
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“The ExoMars Rover’s two-meter deep drill will provide MOMA with unique samples that may
contain complex organic compounds preserved from an ancient era, when life might have gotten
started on Mars,” said Will Brinckerhoff, project scientist at NASA’s Goddard Space Flight
Center in the US.
Although the surface of Mars is inhospitable to known forms of life today, there is evidence that
in the distant past, the Martian climate allowed the presence of liquid water — an essential
ingredient for life — at the surface.
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This evidence includes features that resemble dry riverbeds and mineral deposits that only form
in the presence of liquid water.
NASA has sent rovers to Mars that have found additional signs of past habitable environments.
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The MOMA instrument will be capable of detecting a wide variety of organic molecules. Organic
molecules contain carbon and hydrogen, and can include oxygen, nitrogen, and other elements.
To find these molecules on Mars, the MOMA team had to take instruments roughly the size of a
toaster oven so they would be practical to install on a rover.
Mars rovers face another challenge when searching for evidence of life: contamination. To
ensure this, the MOMA team has taken great care to make sure that the instrument is as free as
possible from terrestrial molecules that are signatures of life.
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The ExoMars rover will be the first to explore deep beneath the surface, with a drill capable of
taking samples from as deep as two metres.
However, Martian sediment is an effective shield, and the team expects to find greater
abundances of organic molecules in samples from beneath the surface.
MOMA recently completed both ESA and NASA pre-delivery reviews that cleared the path for
the flight instrument to be delivered to the mission.
On May 16, the MOMA mass spectrometer was delivered to Thales Alenia Space in Italy, where
it will be integrated into the rover’s analytical laboratory drawer during upcoming mission-level
activities this summer.
Following subsequent higher-level rover and spacecraft-level integration activities in 2019, the
ExoMars Rover is scheduled to launch to Mars in July, 2020 from the Baikonur Cosmodrome in
Kazakhstan.
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MAN WHO RECEIVED PIG’S HEART DIES AFTER 2
MONTHS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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The first person to receive a heart transplant from a pig has died, two months after the
groundbreaking experiment, the Maryland hospital that performed the surgery announced on
Wednesday.
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David Bennett, 57, died on Tuesday at the University of Maryland Medical Center. Doctors didn’t
give an exact cause of death, saying only that his condition had begun deteriorating several
days earlier. Mr. Bennett’s son praised the hospital for offering the last-ditch experiment, saying
the family hoped it would help further efforts.
At first the pig heart was functioning, and the Maryland hospital issued periodic updates that Mr.
Bennett seemed to be slowly recovering.
Mr. Bennett survived significantly longer than one of the last milestones — when Baby Fae, a
dying infant, lived 21 days with a baboon’s heart in 1984.
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CABINET NOD FOR CENTRE FOR TRADITIONAL
MEDICINE
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

The Ministry of AYUSH has given a boost to traditional forms of medicine. | Photo Credit: RAJU
V
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The Union Cabinet, chaired by Prime Minister Narendra Modi, on Wednesday approved the
establishment of a WHO (World Health Organization) Global Centre for Traditional Medicine
(WHO GCTM) at Jamnagar in Gujarat. An agreement was signed by the Government of India
with the world body in this regard.
The WHO GCTM, to be established under the Ministry of AYUSH (Ayurveda, Yoga,
Naturopathy, Unani, Siddha, Sowa-Rigpa and Homoeopathy), will be the first global centre for
traditional medicine.

International norms

IA

“The move will help to position AYUSH systems across the globe, provide leadership on global
health matters pertaining to traditional medicine, ensure quality, safety and efficacy, accessibility
and rational use of traditional medicine while developing specific capacity building and training
programmes in the areas of relevance to the objectives and conduct training programmes in
campus, residential, or web-based, and through partnerships with the WHO Academy and other
strategic partners,’’ a government release said.
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The move would help develop norms, standards, and guidelines in relevant technical areas,
tools and methodologies for collecting data undertaking analytics, and assess impact.
The other decisions the Cabinet was apprised of included a memorandum of understanding
(MoU) signed between the Indian Council of Medical Research (ICMR) and Deutsche
Forschungsgemeinschaft (DFG), Germany; an MoU signed by the ICMR with the National
Institute of Allergy and Infectious Diseases (NIAID), the National Institutes of Health of the
Department of Health and Human Services, U.S.; and the Council’s MoU with Oxford University,
U.K.
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Building capacity

The objective of the MoU with Oxford University includes capacity-building for Indian scientists
and researchers, collection of data compliant with international standards and regulatory
requirements, development of India towards becoming a regional hub for capacity development
using its own funds and following the principles of equity and sovereignty, and building
partnership in and beyond data and skill-sharing with equity and transparency.
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SCIENTISTS DEVELOP ENERGY-EFFICIENT
HYDROGEN PRODUCTION BY UREA ELECTROLYSIS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Indian Scientists have designed an electrocatalyst system for energy-efficient hydrogen
production with the help of electrolysis of urea. The urea electrolysis is helpful towards ureabased waste treatment with low-cost hydrogen production. This can be utilized for energy
production towards our country's benefits.
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The energy requirement for production of hydrogen through water electrolysis can be reduced
by 70 % through urea electrolysis. The energy-intensive counterpart of water splitting, oxygen
evolution, can be replaced with urea oxidation in urea electrolysis. The low-cost, earth-abundant
Ni-based catalysts are widely applied for this process. The main challenge associated with urea
oxidation is retaining the prolonged activity of the catalyst as the strong adsorption of the
reactive intermediate (COx) on the active site, referred to as catalyst poisoning, causes activity
loss.
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Towards this end, Mr. Alex C, Mr. Gaurav Shukla, Mr. Muhammed Safeer N. K., and Dr. Neena
S John from the Centre for Nano and Soft Matter Sciences (CeNS), an autonomous institute of
the Department of Science & Technology, Govt. of India have developed this Nickel oxide (NiOx)
based system for producing hydrogen from electro-oxidation of urea.
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In the series of research works published in the journals ‘Electrochimica Acta’ and ‘Journal of
Materials Chemistry A, the scientists have explored electrocatalysts and shown that surface
defective NiO and Ni2O3 systems having more Ni3+ ions are more efficient electrocatalysts than
conventional NiO. They have used high-energy electron beams to produce surface defective
unsaturated Ni sites in NiO (e-NiO). The study reveals that e-NiO prefers direct mechanism of
urea electro-oxidation due to strong adsorption of urea molecule, whereas NiO favors indirect
mechanism with low activity. Further, the prominent electrocatalyst poison CO x could be
removed by adjusting the molar ratio of KOH and Urea with improved kinetics.
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The researchers, Alex and Gaurav, are of the opinion that the e-beam treatment is an effective
way to produce a large number of coordinatively unsaturated active sites on electrocatalysts. It
was observed that these generated sites effectively adsorb urea and favors direct urea electrooxidation mechanism (UOR). The researcher, Safeer, continued the studies on another Ni3+
oxide system (Ni2O3), revealing that active species Ni3+O(OH) on Ni2O3 possess high COx
tolerance than NiO. The active species of high valent Ni oxide system has a profound effect on
catalyst activity.
The urea electrolysis is helpful towards urea-based waste treatment with low-cost hydrogen
production. India is one of the top countries by urea production, and it produced 244.55 LMT of
urea during 2019-20. The nitrogenous fertilizer industries generate a high concentration of
ammonia and urea as effluents. This can be utilized for energy production towards our country's
benefits.
Publication link:
https://doi.org/10.1016/j.electacta.2021.13842 .
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https://doi.org/10.1039/D1TA05753G
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For more details, Dr. Neena S John
(jsneena@cens.res.in) can be contacted.
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SNC / RR

Indian Scientists have designed an electrocatalyst system for energy-efficient hydrogen
production with the help of electrolysis of urea. The urea electrolysis is helpful towards ureabased waste treatment with low-cost hydrogen production. This can be utilized for energy
production towards our country's benefits.
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The energy requirement for production of hydrogen through water electrolysis can be reduced
by 70 % through urea electrolysis. The energy-intensive counterpart of water splitting, oxygen
evolution, can be replaced with urea oxidation in urea electrolysis. The low-cost, earth-abundant
Ni-based catalysts are widely applied for this process. The main challenge associated with urea
oxidation is retaining the prolonged activity of the catalyst as the strong adsorption of the
reactive intermediate (COx) on the active site, referred to as catalyst poisoning, causes activity
loss.
Towards this end, Mr. Alex C, Mr. Gaurav Shukla, Mr. Muhammed Safeer N. K., and Dr. Neena
S John from the Centre for Nano and Soft Matter Sciences (CeNS), an autonomous institute of
the Department of Science & Technology, Govt. of India have developed this Nickel oxide (NiOx)
based system for producing hydrogen from electro-oxidation of urea.
In the series of research works published in the journals ‘Electrochimica Acta’ and ‘Journal of
Materials Chemistry A, the scientists have explored electrocatalysts and shown that surface
defective NiO and Ni2O3 systems having more Ni3+ ions are more efficient electrocatalysts than
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conventional NiO. They have used high-energy electron beams to produce surface defective
unsaturated Ni sites in NiO (e-NiO). The study reveals that e-NiO prefers direct mechanism of
urea electro-oxidation due to strong adsorption of urea molecule, whereas NiO favors indirect
mechanism with low activity. Further, the prominent electrocatalyst poison CO x could be
removed by adjusting the molar ratio of KOH and Urea with improved kinetics.
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The researchers, Alex and Gaurav, are of the opinion that the e-beam treatment is an effective
way to produce a large number of coordinatively unsaturated active sites on electrocatalysts. It
was observed that these generated sites effectively adsorb urea and favors direct urea electrooxidation mechanism (UOR). The researcher, Safeer, continued the studies on another Ni3+
oxide system (Ni2O3), revealing that active species Ni3+O(OH) on Ni2O3 possess high COx
tolerance than NiO. The active species of high valent Ni oxide system has a profound effect on
catalyst activity.

Publication link:
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The urea electrolysis is helpful towards urea-based waste treatment with low-cost hydrogen
production. India is one of the top countries by urea production, and it produced 244.55 LMT of
urea during 2019-20. The nitrogenous fertilizer industries generate a high concentration of
ammonia and urea as effluents. This can be utilized for energy production towards our country's
benefits.

https://doi.org/10.1016/j.electacta.2021.13842 .
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For more details, Dr. Neena S John
(jsneena@cens.res.in) can be contacted.
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INDIA, JAPAN ARMY EXERCISE CONCLUDES
Relevant for: Science & Technology | Topic: Defence related developments

India, Japan bilateral Army exercise, Dharma Guardian, concluded at Belgaum on Thursday,
while Australian Army Chief Lt. Gen. Richard Maxwell Burr, who is on a four-day visit to India,
witnessed a firepower demonstration at the Pokhran firing range.
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“Both contingents shared their expertise on exploiting disruptive technologies like drone and
anti-drone weapons,” the Army said in a statement on the exercise.

S.
co

Our code of editorial values
END

Downloaded from crackIAS.com

cr

ac
k

IA

© Zuccess App by crackIAS.com

Page 56
Source : www.livemint.com

Date : 2022-03-11

TROUBLE MEDITATING? GOOGLE CEO SUNDAR
PICHAI SHARES AN ALTERNATIVE TECHNIQUE TO
UNWIND
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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The value of mediation is known to all of us in the fast-paced world we live in today. From Gurus
to CEOs, everyone swears by meditation, but so many of us struggle to meditate. Google CEO
Sundar Pichai shares an alternative way to relax which is just as effective. In an interview with
The Wall Street Journal last week, Sundar Pichai said he likes to decompress with the help of
something called non-sleep deep rest, or NSDR. NSDR has been coined by Stanford
neuroscience professor Andrew Huberman, who has noted that it involves "self-inducing a state
of calm and directing our focus to something."
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On being asked how does he find the time to meditate, Pichai answered, “Meditation is
something I see the value of, but I struggle to do that. Walking is very helpful to me. I find it
much easier to think when I’m walking or pacing. Through the pandemic, sometimes it’s been
helpful to take my dog out for a walk, and I can relax by listening to podcasts. I found these
podcasts which are non-sleep deep rest, or NSDRs. So while I find it difficult to meditate, I can
go to YouTube, find an NSDR video. They’re available in 10, 20 or 30 minutes, so I do that
occasionally."
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The famed neuroscience professor Huberman has said that NSDR can help people relax, fall
asleep more easily, reduce stress and anxiety, ease pain, and even accelerate learning. It's
commonly achieved through two NSDR protocols, namely yoga nidra and hypnosis. Yoga nidra
involves lying flat on your back on the ground, typically with your eyes closed, and following
guidance from an instructor, virtually or in-person, as they lead you through a number of
activities, yoga nidra instructor Tracee Stanley has said.
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Once your body begins to rest, it can cause your heart rate to slow down. Your brain may also
switch from beta waves, which are associated with an active mind, to alpha waves, which
correspond to a more relaxed brain state. Stanley says people doing yoga nidra may find
themselves "hovering in a liminal space between being awake and falling asleep." Their bodies
may physically fall asleep, yet they "maintain awareness both internally and simultaneously
being aware of their surroundings." Additionally, Stanley has said that yoga nidra, is different
from meditation because it is a form of "non-doing." "You're allowing inertia to let your body rest
and be held by whatever it is that you are supported by," she said. "That means your body for
once can actually release needing to do anything."
For hypnosis, Huberman describes it as "a state of calm and high focus." Hypnosis can be done
with the help of a clinical hypnotist, or it can be self-induced using various hypnosis apps or
videos. "You're eliminating the surround. So it's a state of high focus, which normally ... would be
associated with a high degree of excitement or stress. But hypnosis is a unique state, because
you have a high degree of focus, but you're very relaxed."
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GOOGLE-FACEBOOK “JEDI BLUE“ DEAL UNDER
PROBE IN EU
Relevant for: Science & Technology | Topic: IT, Internet and Communications

File | Photo Credit: Reuters

m

In December 2020, nearly a dozen U.S. states, led by Texas, sued Google for secretly running
an illegal advertising monopoly. In the lawsuit, the attorneys general accused the search giant
of making a secret deal with Facebook, now renamed as Meta Platforms Inc., to rig ad auctions.
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Their complaint claimed that Google made a pact with Facebook, in 2018, after it saw the social
media firm as a threat to its established dominance in digital advertising. And so, it sought to
curtail Facebook’s moves in exchange for a guaranteed special treatment in Google’s ad auction
platform.
The lawsuit also alleged that Google used an unlawful web of exclusionary and interlocking
business deals to edge out competitors. In this case, it allowed Facebook to send bids directly
into Google’s widely used software, known as an ad server.
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Both Google and Facebook denied the claims of the attorneys general, saying it is inaccurate
and lacks legal merit. Meta’s spokesperson said that these kinds of agreements help “to
increase competition for ad placement”.
While the duo is still fighting the case in the U.S, their deal has come under the EU’s antitrust
commission’s scanner.
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The European Commission on Friday opened an investigation to assess whether the secret deal
between the two tech giants breaches any EU competition rules.
Through the 2018 agreement “a competing technology to Google’s Open Bidding may have
been targeted with the aim to weaken it and exclude it from the market for displaying ads on
publisher websites and apps,” Margrethe Vestager, EU’s antitrust commissioner, said.
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At the heart of the lawsuit in the U.S., and the probe in EU is the Google code-named “Jedi
Blue” deal that could potentially exclude other ad tech services that compete with Google’s
“Open Bidding” software.
If the duo’s practices are proven by the antitrust regulator, it could breach EU’s competition law
related to anticompetitive agreements between companies, and abuse of dominant position.
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INDIA 'ACCIDENTALLY' FIRED MISSILE THAT ENTERED
PAKISTAN, SAYS DEFENCE MINISTRY
Relevant for: Science & Technology | Topic: Defence related developments
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India on Friday said it accidentally fired a missile into Pakistan, calling the incident "deeply
regrettable". The defence ministry said the “accidental firing" happened because of a “technical
malfunction".
“On 9 March, 2022, in the course of routine maintenance, a technical malfunction led to the
accidental firing of a missile," the Ministry of Defence said in a statement.
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The Government of India has also ordered a high-level Court of Enquiry into the incident, the
defence ministry said.
The Defence Ministry added it was a matter of relief that there was no loss of life.
“It is learnt that the missile landed in an area of Pakistan. While the incident is deeply
regrettable, it is also a matter of relief that there has been no loss of life due to the accident," the
MoD said.
Violation of Pak's airspace by 'Indian-origin projectile'
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Pakistan has summoned India’s Charge d’Affaires in Islamabad and conveyed its strong protest
over the alleged unprovoked violation of its airspace by an “Indian-origin super-sonic flying
object" and sought a thorough and transparent investigation of the incident.
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The Indian-origin “super-sonic flying object", which entered into Pakistan from ‘Suratgarh’ in
India at 6:43 PM (local time) on 9 March, fell on the ground near Mian Chunnu city at around
6:50 PM on the same day, causing damage to the civilian property.
Pakistan warned India "to be mindful of the unpleasant consequences of such negligence and
take effective measures to avoid the recurrence off such violations in future".
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Pakistan Army spokesman Major General Babar Iftikhar said that on 9 March, a hi-speed flying
object was picked up inside the Indian territory by the Air Defence Operations Center of the
Pakistan Air Force.
“Pakistan strongly protests this flagrant violation and cautions against recurrence of any such
incident in future," Iftikhar said.
From its initial course, the object suddenly maneuvered towards the Pakistani territory and
violated the Pakistani air space, ultimately falling near Mian Channu, Khanewal district of Punjab
at 6:50 PM, also damaging some civilian property but no loss or injury to human life was caused.
“PAF continuously monitored the complete flight path of the flying object from its point of origin
Sirsa in India till its point of impact near Mian Channu and initiated requisite tactical actions in
accordance with standard operating procedures," he added.
"It was a supersonic flying object, most probably a missile, but it was certainly unarmed," he
further said.
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It is important to highlight that the flight path of this object endangered many international and
domestic passenger flights both in Indian and Pakistani airspace as well as human life and
property on ground, according to the spokesperson.
He said India should explain whatever caused this incident to happen, which showed their
disregard for aviation safety and reflects very poorly on their technological prowess and
procedural efficiency.
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Air Vice Marshall Tariq Zia told reporters that the projectile travelled 124 kilometres inside the
Pakistani territory in three minutes and 44 seconds.
Iftikhar also made it clear that there was no sensitive installation in Mian Channu where the
projectile fell.
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Ties between India and Pakistan nose-dived after a terror attack on the Pathankot Air Force
base in 2016 by terror groups based in the neighbouring country.
Subsequent attacks, including one on an Indian Army camp in Uri, further deteriorated the
relationship.
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JYOTIRADITYA SCINDIA, SHIVRAJ CHOUHAN
INAUGURATE FIRST 'DRONE SCHOOL' IN GWALIOR
Relevant for: Science & Technology | Topic: Defence related developments

The chief minister said that drone technology opens huge technology opportunities for
youngsters.
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Union Civil Aviation Minister Jyotiraditya Scindia and Madhya Pradesh Chief Minister Shivraj
Singh Chouhan on Thursday inaugurated the first drone school in Gwalior.
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The chief minister said that drone technology opens huge technology opportunities for
youngsters.
"First drone school in the state has been inaugurated in Gwalior. There's huge employment
potential in this industry as drones can be used for various purposes," Chouhan told media
persons.
In addition, Madhya Pradesh was also the first state in the country in advancing the use of drone
technology at a big scale by organising drone meta in Gwalior in December last year.
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The programme was the biggest congregation of drone manufacturers, service providers, drone
enthusiasts and user communities, especially students, farmers and common man of the city.
The programme included drone exhibition, demonstration, drone spardha, industry-user
interactions and launches.
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WHAT DO WE KNOW ABOUT THE NEWEST CRATER
ON THE MOON?
Relevant for: Science & Technology | Topic: Space Technology & related matters

A 2011 image made available by NASA shows the lunar far side.
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The story so far: A leftover piece of a spacecraft flying through space reportedly hit the surface
of the moon last Friday, creating a new crater that may be around 65 feet wide. The piece of
space junk was earlier believed to be a SpaceX rocket, but was later said to be the third-stage
booster of Chang'e 5-T1 – a lunar mission launched by the China National Space Administration
in 2014. China, however, denied responsibility, saying that the booster in question had "safely
entered the earth's atmosphere and was completely incinerated", news agency AFP reported.
According to orbital calculations, the collision took place on March 4 at 5.55 p.m. IST on the far
side of the moon. The object reportedly weighs around four tonnes and was racing towards the
moon at a speed of 9,300 km an hour. The speed, trajectory, and time of impact were calculated
using earth-based telescope observations.
American astronomer Bill Gray was the first to predict the collision. In January 2022, Gray had
said that a booster from a SpaceX Falcon 9 rocket was likely to hit the moon after seven years
of floating in space. Gray later corrected his prediction, saying that the space junk was part of a
Chinese lunar mission and not from SpaceX.
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Gray runs Project Pluto, a blog that tracks near-earth objects. Project Pluto also supplies
astronomical software to amateur and professional astronomers. Gray is the creator of popular
astronomy software called Guide.
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The astronomer explained the process of ascertaining the date and time of the collision in a blog
post on Project Pluto. He informed that the object was first spotted during an asteroid survey in
2015 and was believed to be a part of the Deep Space Climate Observatory (DSCOVR) satellite
that was launched by SpaceX on Falcon 9 rocket on February 11, 2015.
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Gray continued to track the object, and after analysing data that came in from nine different
observatories in January 2022, he was able to improve the accuracy of the object’s trajectory
and give a confident prediction of the date and time of the object’s collision with the surface of
the moon.
The astronomer has also said that this is the first recorded unintentional case of space junk
hitting the moon.
According to Gray, an email from Jon Giorgini of NASA’s Jet Propulsion Laboratory in California
made him retrace the trajectory of DSCOVR, and it was seen that the SpaceX spacecraft did not
go close to the moon. “It would be a little strange if the second stage went right past the moon,
while DSCOVR was in another part of the sky. There's always some separation, but this was
suspiciously large,” Gray wrote on his blog.
The astronomer then studied the trajectory of the object backwards, and discovered a lunar flyby
on October 28, 2014. The Chang'e 5-T1 mission was launched on October 23, 2014, providing
evidence that the object was indeed a leftover from the same mission.
A team at the University of Arizona also studied the object and confirmed that it resembles the
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Chinese rocket and not that of SpaceX.
NASA’s Lunar Reconnaissance Orbiter and ISRO’s Chandrayaan-2 orbiter are two active lunar
missions that are capable of observing the crater and picturing it. The location of the impact – on
the far side of the moon – has made it difficult for the crater to be pictured and studied
immediately.
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Both the earth and the moon have been hit by multiple objects like asteroids throughout their
existence, but craters on the moon are of a more permanent nature than those on earth. This is
because of processes like erosion, tectonics, and volcanism. According to NASA, these three
processes keep the surface of the earth crater-free and remove traces of collisions that have
happened in the past. Currently, the earth has less than 200 known craters while the moon has
thousands.
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An absence of atmosphere means there is no wind system and no weather on the moon, and
hence no cause for erosion of existing craters. Absence of tectonics prevents the moon’s
surface from forming new rocks, or causing a shift in the existing surface patterns, unlike that on
earth. Lastly, absence of volcanism makes it impossible for craters to be covered.
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IN SEARCH OF THE FIRST COSMIC LIGHT
Relevant for: Science & Technology | Topic: Space Technology & related matters

The SARAS 3 team near a lake.Special Arrangement
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In a country of a billion phones, hungry for every bit of radio signal, is a group of scientists
looking for spots where one can escape them.
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This continuing decade-long quest, led by scientists at the Raman Research Institute (RRI),
Bengaluru has taken them multiple times to Ladakh, to a place aptly named the Timbuktu
Collective in Andhra Pradesh, and to lakes in northern Karnataka, with their radio telescope
SARAS (Shaped Antenna Measurement of the Background Radio Spectrum), which hopes to
catch the trace of an extremely elusive sign from space — that of the birth of the first stars or
what’s called “the cosmic dawn”.
Reverberations of the Big Bang that birthed our universe 13.8 billion years ago continue to linger
in a swathe of radiation called the cosmic microwave background (CMB). At a very specific
region in this spectrum, current cosmological models of the universe say, there is a point where
the microwave radiation is a little dim and this, these models say, is because light from the first
stars may have made hydrogen extra opaque at specific radio wavelengths.
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Several groups around the world have designed custom-made, highly sensitive radio telescopes
and are placing them in regions as remote as deserts in Australia to an island in the Antarctic
Ocean and, if a proposal comes through, in the lunar orbit.
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The EDGES (Experiment to Detect the Global Epoch of Reionization Signature) telescope,
placed in an Australian desert, recorded an unusual signal that the group claims is the sign of
the cosmic dawn.
However the signal’s pattern wasn’t shaped in the way cosmological models predicted and since
2018, when the EDGES result was published, there’s a flurry of interpretation on whether the
instrument actually detected the signal, and if it did, what explained its unusual structure.
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To test this, the RRI group made an updated version of SARAS, called SARAS-3. Its chief
distinguishing characteristic is that, unlike other radio telescopes, it can be deployed on water
bodies. Water — being of uniform layers — would be an ideal medium, the group reckoned, to
make such a sensitive measurement.
Following weeks of observations and months of statistical analysis by Saurabh Singh, research
scientist at the RRI, SARAS 3 did not find any evidence of the signal claimed by the EDGES
experiment.
Dr. Singh told The Hindu that the quest for the signature was still on. Following the
measurements on the lake, the group is planning to revisit Ladakh and place the telescope in
one of the lakes there in the hope of improving their odds of detecting the signal.
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A HOME-MADE ANALOGY THAT HELPS STUDY SOLAR
SPICULES IN THE LAB
Relevant for: Science & Technology | Topic: Space Technology & related matters

Lab set-up: The paint on the speaker is being excited at definite frequency and a slow-motion
camera films the jets as they form. | Photo Credit: O.V.S.N. Murthy
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A team of interdisciplinary researchers from India and the U.K. led by astronomers from the
Indian Institute of Astrophysics, Bengaluru, have explained the origin of ‘spicules’ on the Sun,
using laboratory experiments as an analogy.
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The Sun, our closest star, continues to present us with numerous puzzles. One problem
concerning the Sun that our astronomers are keen to study has to do with solar spicules. These
are jets of plasma, shooting out from the Sun’s outermost layer – the Chromosphere – and
making incursions into its atmosphere.
Many modellers have tried, but unsuccessfully, to match the size and abundance of these
features, which play important roles in at least two deep problems in solar physics. Now, in the
study, published in Nature Physics, these researchers have found a way to study spicules in the
lab using an analogous system – paint is poured on the mouth of a speaker which is fed the
music that causes it to break out in spicule-like jets!
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Solar spicules rise like forests from the Sun’s Chromosphere and pierce the Sun’s atmosphere
or Corona. A typical spicule may be 4,000-12,000 kilometres long and 300-1,100 kilometres
wide. These are structures that are believed to transport momentum to the solar wind and to
provide heat to the solar Corona, which, intriguingly, can be a million degrees Celsius hotter
than the Chromosphere.
The researchers found an analogous system in the most unlikely of places – a blob of paint
dancing on the surface of the mouth of an audio speaker. Normally, if you place a liquid in a petri
dish on the mouth of a speaker and turn up the frequency of the sound passing through it, at
some frequency, the liquid’s free surface becomes unstable and starts vibrating. If the liquid is
like paint or shampoo, instead of forming droplets, it will form long jets. This is because the
fluid’s long polymeric chains give it a directionality.
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“The spark came from our (then 8-year-old) daughter watching videos of paint dancing on a big
(bass) speaker’s cone in slow-motion and commenting that they look like ‘your spicule videos’,”
says Dr Piyali Chatterjee who is at the Indian Institute of Astrophysics, in an email to The Hindu.
She conveyed this to her collaborator and husband, Dr. O.V.S.N. Murthy, who is at the School of
Arts and Sciences at Azim Premji University, Bengaluru, and an animated discussion followed in
which they estimated that accelerations must be several times that of respective gravity values.
Dr. Murthy started experimenting on iodinated poly vinyl alcohol (also used in photographic
films) and poly-ethylene alcohol. Their observations convinced them that they were on the right
track with the analogy.
“Publish-worthy experiments were performed and filmed with a better camera, long-chain
polyethylene oxide system, again, at home, while the disruption [due to lockdowns] continued,
and we were able to set up simulations,” says Dr Chatterjee.
The researchers then did a simulation of the Sun’s surface and showed that a similar

Page 67
mechanism to what they used in the lab experiment can create spicules in the solar plasma.
“Numerically driving a harmonic or Faraday-like excitation in plasma was something that we
borrowed from the lab experiments,” says Dr. Chatterjee. The simulation showed them the
strong similarity between the two systems. The simulation also matched the solar spicules
quantitatively.
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When asked about the fundamental questions that this method can answer, Dr. Chatterjee says
the following: Trying to understand the origin and nature of solar spicules is of fundamental
importance for not just Coronal heating but also mass supply to solar wind. The spicules are
believed to act like channels to transport mass, momentum and energy to the Corona of the
Sun.
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The team from the U.K. worked on data analysis from observations taken by the IRIS spacecraft
and contributed advanced processing techniques, says Dr. Chatterjee, while she and her PhD
student Sahel Dey did the simulations. Dr. Murthy designed and performed the experiments.

END

Downloaded from crackIAS.com

cr

ac
k

IA

© Zuccess App by crackIAS.com

Page 68
Source : www.thehindu.com

Date : 2022-03-14

GOVT. DRUGSTORES TO SELL NUTRACEUTICALS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

PMBJP Kendras currently offer a product basket of 1,451 drugs.M. Srinath | Photo Credit:
SRINATH M
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Aimed at providing accessible, standardised and affordable generic medicines, the Pradhan
Mantri Bhartiya Janaushadhi Pariyojana (PMBJP) Kendras, which currently offer a product
basket of 1,451 drugs and 240 surgical instruments, have added nutraceuticals products,
including protein powder and bar, malt-based food supplements and immunity bar for its
customers.
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Currently, 8,675 PMBJP Kendras function in districts across the country with three IT-enabled
warehouses in Gurugram, Chennai and Guwahati and another one ready to start operations in
Surat.
The government has set a target to increase their number to 10,500 by the end of March 2025,
along with six warehouses.

Cheaper rates
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Further, 39 distributors have been appointed across the country to support the supply of
medicines to remote and rural areas, said an official at the Union Chemicals and Fertilizers
Ministry.
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“Point-of-sale application for value-added services has been implemented by the
Pharmaceuticals and Medical Devices Bureau of India (PMBI) to monitor end-to-end supply
chain management system. All warehouses have SAP-based inventory management system
and the demand forecasting is done through the said system so as to place orders as per the
desired inventory levels,” he added.
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Under the PMBJP being implemented by the Department of Pharmaceuticals, a medicine is
priced on the principle of maximum of 50% of the average price of the top three brands of the
said medicine. Thus, the prices of Jan Aushadhi medicines are cheaper at least by 50% and in
some cases, by 80% to 90% of the market price of the branded medicines.
In India, the National Pharmaceutical Pricing Authority under the Department of Pharmaceuticals
regulates the prices of all drugs, whether branded or generic. While it fixes the ceiling price of
scheduled medicines specified in the first schedule of the Drugs (Prices Control) Order, 2013, in
case of non-scheduled medicines, the manufactures are free to fix the maximum retail price
(MRP) of the drug.
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SANCTIONS COULD CAUSE SPACE STATION TO
CRASH: ROSCOSMOS
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A file photo of the International Space Station pictured from the SpaceX Crew Dragon
Endeavour.AP
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Western sanctions against Russia could cause the International Space Station to crash, the
head of Russian space agency Roscosmos warned on Saturday, calling for the punitive
measures to be lifted.
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According to Dmitry Rogozin, the sanctions, some of which predate Moscow’s invasion of
Ukraine, could disrupt the operation of Russian spacecraft servicing the ISS.
As a result, the Russian segment of the station — which helps correct its orbit — could be
affected, causing the 500-tonne structure to “fall down into the sea or onto land”, the Roscosmos
chief wrote on Telegram.
“The Russian segment ensures that the station’s orbit is corrected (on average 11 times a year),
including to avoid space debris”, said Mr. Rogozin.
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Publishing a map of the locations where the ISS could possibly come down, he pointed out that
it was unlikely to be in Russia.
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“But the populations of other countries, especially those led by the ‘dogs of war’, should think
about the price of the sanctions against Roscosmos”, he continued, describing the countries
who imposed sanctions as “crazy”.
Mr. Rogozin similarly raised the threat of the space station falling to earth last month while
blasting Western sanctions on Twitter.
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On March 1, NASA said it was trying to find a solution to keep the ISS in orbit without Russia’s
help. Crews and supplies are transported to the Russian segment by Soyuz spacecraft. But Mr.
Rogozin said the launcher used for take-off had been “under U.S. sanctions since 2021 and
under EU and Canadian sanctions since 2022”.
Roscosmos said it had appealed to NASA, the Canadian Space Agency and the European
Space Agency, “demanding the lifting of illegal sanctions against our companies”.
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A WINDOW OF AN OPPORTUNITY: REVERSING
FRIEDREICH’S ATAXIA
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For the first time ever since its discovery in the 1860s, by Nicholaus Friedreich, a German
doctor, there’s a potential cure for Friedreich’s ataxia (FA). Also called FA or FRDA, it is a
disease that causes nervous system damage and movement problems as a result of an
inherited, aberrant gene. It usually begins in childhood and leads to impaired muscle
coordination (ataxia) that worsens over time.
Now, researchers have found a way to reverse the disease (in cell lines in the lab) using a
synthesised molecule which can locate the defective gene and, akin to a prosthetic arm in an
amputee, compensate for it.
The India link
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The result has made been made possible after nearly two decades of research by a group led
by Dr. Aseem Ansari, a scientist based at the University of Wisconsin, Madison, U.S. Scientists
from the Delhi-based CSIR-Institute of Genomics and Integrative Biology (IGIB) contributed to
the research by testing the efficacy of the molecule in blood cells drawn from a dozen FA
patients at the All India Institute of Medical Sciences (AIIMS), Delhi.
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“Friedreich’s ataxia is present mainly in patients of [an] Indo-European background and absent
in people from Africa, China and Japan, for instance. It has been estimated that among
Europeans, its prevalence is about 3-4 out of 100,000 people,” says Dr. Mohammed Faruq,
Senior Scientist from the IGIB who led the Indian group at the IGIB and a co-author of the paper
published in Science . He adds, “In India we lack statistical estimates of the disease as we do
not have a nationwide uniform patient registry. However, it has been noted that approximately
200 families with FA were identified at AIIMS, Delhi, and many others at NIMHANS, Bengaluru.”
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The disease is more likely when both parents carry defective versions of the gene, and is
independent of the child’s gender. Symptoms surface around 10-14 years of age; sometimes
even earlier. These include a difficulty in walking, slurring of speech, loss of balance and falls
due to a loss of muscular co-ordination. In people with this condition, there is a progressive
degeneration of nerves of the spinal cord and cerebellum, the part of the brain that controls
movement and balance. The disease also affects the heart muscles and some of those affected
develop diabetes. This can lead to cardiomyopathy, leading to heart failure.
So far there is no cure, and treatment mainly consists of doctors prescribing medication to tackle
the ensuing diabetes or heart conditions and providing braces to support problems of gait, etc.
The genetic origin
Genes, as we know, code for proteins that are responsible for making the cell perform various
functions. The FXN gene on chromosome 9, identified in 1996, codes for the protein frataxin.
Now, genes are built up by a definite DNA sequence of the four bases A, G, C and T. If the FXN
gene is normal, it contains a sequence “GAA” repeated some 7-22 times. In a defective FXN
gene, this sequence is repeated hundreds or even thousands of times. This triple-repeat
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expansion directly affects the production of a protein called frataxin that is found in the
mitochondria of the cell. The mitochondria are also known as the power houses of the cell, and
when they become deficient in frataxin, some cells, especially those governing the development
of the peripheral nerves, spinal cord, brain and heart muscle cells are affected.
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For nearly two decades, Dr. Ansari has been working on targeting genome sites using synthetic
genome readers, which are molecules that can read and locate specific sequences in the
genome. These molecules seek out specific DNA sequences. In this case, it is the many-timesrepeated GAA sequence in the FXN gene. In an e-mail, Dr. Ansari describes this: “The major
breakthrough came in 2014 when we developed a ‘COSMIC-seq’ approach that pinpointed the
location of our GAA-targeting molecule across the genome from human stem cells.” This is only
part of the molecule’s action — that of identifying the location where to bind.

S.
co

Once it became clear how to bind the molecule, it was easy to design the second half of the
molecule. This would engage the cellular machinery needed to help synthesise a copy of the
gene and have it translated to the missing protein.
This molecule is a potential future drug and while other methods have been tried, this is the first
time such an effective method has been proposed.
Dr. Ansari says that discussions are on with the IGIB, the Indian Council of Medical Research
and the Department of Biotechnology to establish a national Friedreich’s ataxia registry that
meets international standards.
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PHYSICIST EUGENE PARKER DIES AGED 94
Relevant for: Science & Technology | Topic: Space Technology & related matters

Eugene Parker 1927-2022

m

Eugene Parker, a physicist who theorized the existence of solar wind and became the first
person to witness the launch of a spacecraft bearing his name, has died, his son and the
University of Chicago said Wednesday.
His son, Eric Parker, said Eugene Parker died peacefully at a retirement community in Chicago
on Tuesday, about a decade after being diagnosed with Parkinson's disease. He was 94.
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NASA administrators and university colleagues hailed Parker as a visionary in his field of
heliophysics, focused on the study of the sun and other stars. He is best known for his 1958
theory of the existence of solar wind — a supersonic flow of particles off the sun's surface.
“Dr. Eugene Parker’s contributions to science and to understanding how our universe works
touches so much of what we do here at NASA,” NASA Administrator Bill Nelson said in a
statement. “Dr. Parker’s legacy will live on through the many active and future NASA missions
that build upon his work.”
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Parker recalled in 2018 that his solar wind theory was widely criticized and even mocked at
publication. He was vindicated in 1962 when a NASA spacecraft mission to Venus confirmed his
theory and solar wind's effect on the solar system, including occasional disruptions of
communications systems on Earth.
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The experience became part of Parker's identity as an educator and mentor.
“If you do something new or innovative, expect trouble,” he said in 2018 when asked to give
advice to early career scientists. "But think critically about it because if you’re wrong, you want to
be the first one to know that.”
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Parker was born in 1927 in Houghton, Michigan. He studied physics at Michigan State University
and California Institute of Technology, then worked as an assistant professor at the University of
Utah before coming to the University of Chicago in 1955.
Eric Parker said he and his sister, Joyce, simply knew their dad was a scientist and didn't learn
about his stature in the field until later in their lives.
The elder Parker would occasionally rise from the dinner table to jot down an idea, his son said.
But his children most remember Parker as an involved dad and an avid hiker, camper and
craftsman who carved busts of famous figures from wood and made much of the family's
furniture.
“He always felt like workaholics were missing out,” Eric Parker said Wednesday. “He loved his
job and he would tell you that when he discovered physics, he would have done it as a side gig
because he enjoyed it so much. But he would also go on and on that if you’re getting over 40
hours a week in your job, you were missing out on the rest of life.”
In addition to his children, Eugene Parker is survived by his wife, Niesje, and three grandsons.
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NASA honored Parker's scientific contributions in 2018 by naming a spacecraft after him that
was destined to travel straight into the sun's crown. The Parker Solar Probe's successful launch
— which the then-91-year-old Parker attended — has since provided unprecedented close
views of the sun.
Angela Olinto, dean of the physical sciences division at the University of Chicago, accompanied
Parker to the launch. She recalled his seemingly boundless energy in the early morning hours
preceding the launch and his childlike grin when everything went smoothly.
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“He was this ideal of a physicist: a person who has a strong intuition, who can see one step
ahead and who can then sit down and show the intuition is correct,” Olinto said
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Dr. Nicola Fox, director of NASA's Heliophysics Division, said Parker “was a visionary," adding
that she will miss sharing the latest data from the probe's travels with him.
“Even though Dr. Parker is no longer with us, his discoveries and legacy will live forever," Fox
said.
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CLOUD-BASED MEDIA SAAS COMPANY AMAGI TURNS
UNICORN AFTER ACCEL FUNDING
Relevant for: Science & Technology | Topic: IT, Internet and Communications
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Cloud-based media Saas technology company Amagi today announced raising of $95 million,
led by Accel in a funding round that has also seen participation of existing investors Norwest
Venture Partners and Avataar Ventures.
This latest investment brings Amagi’s valuation to more than $1 billion, making it a unicorn and
one of the highest-valued media tech companies worldwide.
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Amagi’s technology helps media companies create, distribute and monetize streamed content.
Demand for its services is rising as consumers worldwide binge on movies and TV shows, with
the pandemic providing an added boost. The startup’s clients include NBCUniversal, CBS, USA
Today and Japan’s Rakuten Group Inc.
“This is a crucial juncture for our business as we look to hit a hyper growth trajectory by creating
a winning combination of goals, processes, team structures and more," said Baskar
Subramanian, CEO & Co-founder, Amagi.
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“Our investors have a known history of crafting the success stories of companies with the
promise of potential. We look forward to leveraging their astute understanding of the B2B SaaS
landscape to successfully navigate the market intricacies and position ourselves for sustained
success in the coming years."
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Subramanian and two of his engineering school classmates founded Amagi in 2009 and its first
offering was geo-targeted TV ads for India’s broadcasters. In 2015, the founders began building
a cloud-based ad platform betting on two trends -- that consumers would move to streaming
services and that broadcasters would adopt its pay-as-you-go software model.
This funding will enable the company to accelerate business expansion, both in terms of
Amagi's international footprint, as well as its product portfolio in the current media and
entertainment (M&E) market, the company said in a statement.
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The company said it will increase sales and marketing by five-fold across the globe.
“As the most preferred media SaaS company in the world, Amagi is leading the booming M&E
industry to greater heights of technological innovation and strategic growth," said Shekhar
Kirani, Partner, Accel. “Amagi’s impressive momentum is a direct result of its cutting-edge
products, superior customer experience and talented leadership. We are thrilled to help fuel the
company’s long-term success."
Amagi’s platform connects content owners and distribution channels. Its customers increased by
59% in 2021 are now spread over 40 countries. The company supports over half a million
content brands and more than 2,000 delivery channels.
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NO EUROPEAN MARS MISSION THIS YEAR DUE TO
UKRAINE WAR
Relevant for: Science & Technology | Topic: Space Technology & related matters

Owing to the Russian invasion of Ukraine, Europe will no longer be attempting this year to send
its first rover to Mars.

m

And if cooperation on the mission with Roscosmos, Russia’s state space corporation, cannot be
resumed, then it’s likely to be 2026 or 2028 before the ExoMars rover is blasted off toward the
red planet, the European Space Agency said Thursday.
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Previous plans to launch the probe with Russia this September are now “practically impossible
but also politically impossible,” said the agency’s director, Dr. Josef Aschbacher. “This year, the
launch is gone.”
The ESA had previously said that the mission was “very unlikely”. The decision to suspend
cooperation with Roscosmos was taken by ESA’s ruling council, at a meeting this week in Paris.
“We deeply deplore the human casualties and tragic consequences of the aggression towards
Ukraine,” an ESA statement said. “While recognising the impact on scientific exploration of
space, ESA is fully aligned with the sanctions imposed on Russia by its member states.”
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Because of their respective orbits around the Sun, Mars is only readily reachable from Earth
every two years. The earliest next launch window would be 2024. But if sanctions on Russia
haven’t been lifted by then, enabling cooperation with Roscosmos to resume, then that window
could be missed, too.
Unpicking Russia’s imprints on the rover mission and replacing Russian components with parts
from elsewhere will take time.
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TOO LITTLE, TOO LATE: THE HINDU EDITORIAL ON
COVID-19 VACCINES AND PATENT RIGHTS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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In 2020, a key question that the pandemic posed was whether nations would act in solidarity and
prioritise equity for the larger good over narrow self-interest. The experience in 2021 was that
rich countries overwhelmingly chose self-interest — with several deciding to first inoculate their
populations multiple times over rather than ensure poorer nations have at least a first round. It
was amid this turmoil that India and South Africa had proposed at the WTO that all patent rights
for COVID-19 vaccines, drugs and diagnostics be temporarily suspended to ensure smooth
manufacture and distribution. While not surprising, given the history of wrangling over IP rights
at the WTO, much of Europe and the U.S. were against any such reprieve, arguing that patent
rights ensured better product quality and how many countries lacked the know-how and
facilities; over 100 countries, including the U.S., support such a waiver now. The EU appears to
be signalling truce, proposing that intellectual property rights held by international pharma
companies on COVID-19 vaccines be relaxed for up to five years. This reprieve will however not
apply to COVID-drugs and diagnostic devices. The waiver also allows pharma companies in
developing countries to make and, further down, export vaccines without explicit permission
from the patent holders, says a version of the negotiating text.
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While on the surface it signals equity, the proposal does not go far. Along with western
European nations and the U.S., several Indian companies are now makers of COVID-19
vaccines that feed domestic needs and are available for export. They have achieved this
through technology licensing arrangements with the U.S. and elsewhere. International facilities
such as COVAX are now dealing with a problem of surplus vaccines and India too has begun
expanding the drive to vaccinate younger populations. Therefore, vaccines, really, are not the
challenge they were two years ago. A waiver of IP rights means little unless companies also
share their ‘trade secrets’, and nothing in the current agreement hints at whether such sharing
will be facilitated. Several countries, including India, already have ‘compulsory licensing’
arrangements wherein the government can revoke existing patents to enable drug
manufacturing. Newer vaccine and drug manufacturing platforms have risen, bringing in their
own complexities, and drug manufacturing companies have opted to enter into international
collaborations rather than use forums such as the WTO to fight inequity. The Indian government
must be more vocal about facilitating access to drugs and diagnostics and continue to champion
the cause of developing countries. It must also strongly oppose moves to hinder the flow of
ingredients necessary to manufacture them.
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ONEWEB SATELLITES SET FOR LAUNCH BY SPACEX
Relevant for: Science & Technology | Topic: Space Technology & related matters
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NEW DELHI : British satellite internet service provider OneWeb, whose satellite launch plans
were suspended as a collateral impact of the Ukraine-Russia conflict, has chosen American
space operator SpaceX to launch the remainder of its satellites with. Announced earlier today,
OneWeb stated that the first launch with SpaceX is “anticipated in 2022" – without disclosing
either the terms of the agreement, or a timeline for when the first batch of OneWeb satellites
could be launched with SpaceX.
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“We thank SpaceX for their support, which reflects our shared vision for the boundless potential
of space. With these launch plans in place, we’re on track to finish building out our full fleet of
satellites and deliver robust, fast, secure connectivity around the globe," said Neil Masterson,
chief executive of OneWeb.
OneWeb is part-owned by Indian telecom operator Bharti Group, along with the government of
the United Kingdom. The company is building a constellation of 648 low-Earth orbit (LEO)
satellites, of which 428 satellites, or two-thirds of the constellation, have already been deployed
in orbit. OneWeb’s regular launches were being conducted with Russian rocket Soyuz, which is
operated by Roscosmos – the Russian state-owned space agency.
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However, regular plans came to a halt after Roscosmos chief, Dmitry Rogozin, stated earlier this
month that the Russian space agency would no longer launch OneWeb satellites aboard their
rockets – unless the UK government decides to give up their stake in the company, and
OneWeb signs an agreement stating that their satellites will play no part in any geopolitical
conditions. Rogozin’s words came as conflicts escalated between Ukraine and Russia, which
prompted numerous countries, including the UK, to impose economic sanctions against Russia.
A total of 36 OneWeb satellites were scheduled to be launched aboard an upcoming Soyuz
mission, but plans were put on hold in the aftermath of this announcement. On 9 March, a
OneWeb spokesperson had told Mint that the company was “looking at all available options",
which also included the Indian Space Research Organisation (Isro), to complete launches of
their future satellites.
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Shivaji Chatterjee, senior vice-president of Hughes Communications, a technology partner of
Bharti Global and OneWeb for their satellite internet plans, told Mint that Roscosmos’ refusal to
launch OneWeb satellites will likely push back plans for OneWeb’s global commercial launch of
services by a couple of months.
Chatterjee had also affirmed that losing the batch of 36 satellites due to Russia’s refusal to
continue its contract would likely not affect OneWeb too heavily. “The situation is not like how it
would have been with geostationary satellites, where only one satellite is made and launched.
Now, a new set of satellites will need to be added at the end of the schedule. Each one of
OneWeb’s 648 satellites in the constellation can be made every day by Airbus. If 36 satellites
are lost, they can be made up in the next 40 days or so," he said.
OneWeb also stated that its services are now being activated above the 50th latitude, allowing
early internet operators to start offering their services on the ground.
Never miss a story! Stay connected and informed with Mint. Download our App Now!!
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‘AYUSH HELPED 59,350 FARMERS GROW HERBS’
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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Till date, the Ministry of Ayush has supported 59,350 farmers in the cultivation 84 medicinal
plants species out of the 140 prioritised medicinal plants, and covered 56,305 hectare area
throughout the country from the financial year 2015-16 to 2020-21, according to information
submitted by Ayush Minister Sarbananda Sonowal in Rajya Sabha in the ongoing Parliament
session.
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He was responding to a question by RS member M.V. Shreyams Kumar on the number of
farmers who cultivate medicinal plants availing the subsidy scheme for growing 140 prioritised
plants and the total amount spent for subsidy during the last five years and the current year.
In his response the Minister added that under the medicinal plants component of the Centrally
sponsored scheme of National AYUSH Mission (NAM), the Ministry had provided financial
assistance in form of subsidy to encourage the farmers for cultivation of medicinal plants
throughout the country from the 2015-16 to 2020-21. Under the scheme, 140 medicinal plants
species have been prioritised for supporting cultivation for which the subsidy was provided to
farmers at — 30%, 50% and 75% of cost of cultivation.
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During the last five years, the Ministry has provided assistance of Rs. 11,773.830 lakh for
cultivation of 84 medicinal plants throughout the country, noted the reply.
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DR. JITENDRA SINGH ANNOUNCED LAUNCH OF DATADRIVEN RESEARCH TO ERADICATE TB- “DARE2ERAD
TB” BY THE DEPARTMENT OF BIOTECHNOLOGY, M/O
SCIENCE & TECHNOLOGY, ON THE OCCASION OF
WORLD TB DAY TODAY
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Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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Union Minister of State (Independent Charge) Science & Technology; Minister of State
(Independent Charge) Earth Sciences; MoS PMO, Personnel, Public Grievances, Pensions,
Atomic Energy and Space, Dr. Jitendra Singh today announced the launch of Data-Driven
Research to Eradicate TB- “Dare2eraD TB” by the Department of Biotechnology, M/o Science
& Technology, on the occasion of World TB Day.

Addressing the event to inaugurate “Step Up to End TB” event at Vigyan Bhawan, New Delhi by
Smt. Anandiben Patel, Governor of Uttar Pradesh in presence of Dr. Mansukh Mandaviya,
Union Minister of Health & Family Welfare and Dr. BHarati Pravin Pawar, Minister of State of
Ministry of Health& Family Welfare, Dr. Jitendra Singh said that there is a need for a mass
movement to get rid of Tuberculosis to realise dream of Prime Minister Shri Narendra Modi of a
“TB Mukt Bharat” by year 2025.
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Dr. Singh said that in India, we are still carrying on with the stigma of Tuberculosis with around
2-3 million cases every year, which is a matter of concern. He pointed out that Department of
Biotechnology, under Ministry of Science & Technology has contributed to advancing TB
science, through various initiatives. He said that the DBT has been supporting basic and applied
research on TB over the past three decades with major focus on three areas - disease biology,
drug discovery and vaccine development.
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The Minister said that Dare2eraD TB will be the umbrella TB program of DBT comprising of
following key initiatives-
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Dr Singh said that Indian Tuberculosis Genomic Surveillance Consortium (InTGS) is proposed
on lines of the Indian SARS-CoV-2 Genomic Consortia (INSACOG). The InTBK Hub- Indian TB
Knowledge Hub will be a Webinar series starting from World TB Day that will create AcademiaIndustry connect to discuss challenges and exchange ideas and carry forward open innovations
between all TB stakeholders. He emphasised that In order to fully understand the biological
characteristics of Mycobacterium tuberculosis (Mtb) and the effect of the mutations on
transmission, treatment and disease severity, analysing the genomic data of the organism is
essential as the Whole Genome Sequencing (WGS) is increasingly gaining traction as an
important molecular tool for Tuberculosis surveillance.
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Dr. Jitendra Singh exuded confidence effective use of the WGS technology would allow rapid
identification of the origin and drug resistance (DR) profile of the TB strains in the patients. This
would in turn facilitate treatment strategies for better control of TB transmission to reduce
disease burden.
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The Department of Biotechnology, M/o Science & Technology has also cultivated international
partnerships for Tuberculosis research. The Regional Prospective Observational Research in
Tuberculosis (RePORT) India initiative, a bilateral collaborative effort is being supported under
the aegis of the Indo-US Vaccine Action Programme (VAP), to advance tuberculosis (TB)
research in India. The Department has initiated a major network programme on “MDR-TB in
North East India: a genomic driven approach” involving 22 NER institutes from 8 states and 14
other Institutes.
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Shri Rajesh Bhushan, Secretary, M/o Health & Family Welfare, Shri Rajesh S Gokhle,
Secretary, Department of Biotechnology, M/o Science & Technology, Dr. VK Paul, Member, Niti
Aayog and Professor Balram Bhargava, DG, ICMR were amongst several other dignitaries
present on the occasion.
*****
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Union Minister of State (Independent Charge) Science & Technology; Minister of State
(Independent Charge) Earth Sciences; MoS PMO, Personnel, Public Grievances, Pensions,
Atomic Energy and Space, Dr. Jitendra Singh today announced the launch of Data-Driven
Research to Eradicate TB- “Dare2eraD TB” by the Department of Biotechnology, M/o Science
& Technology, on the occasion of World TB Day.
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Addressing the event to inaugurate “Step Up to End TB” event at Vigyan Bhawan, New Delhi by
Smt. Anandiben Patel, Governor of Uttar Pradesh in presence of Dr. Mansukh Mandaviya,
Union Minister of Health & Family Welfare and Dr. BHarati Pravin Pawar, Minister of State of
Ministry of Health& Family Welfare, Dr. Jitendra Singh said that there is a need for a mass
movement to get rid of Tuberculosis to realise dream of Prime Minister Shri Narendra Modi of a
“TB Mukt Bharat” by year 2025.
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Dr. Singh said that in India, we are still carrying on with the stigma of Tuberculosis with around
2-3 million cases every year, which is a matter of concern. He pointed out that Department of
Biotechnology, under Ministry of Science & Technology has contributed to advancing TB
science, through various initiatives. He said that the DBT has been supporting basic and applied
research on TB over the past three decades with major focus on three areas - disease biology,
drug discovery and vaccine development.
The Minister said that Dare2eraD TB will be the umbrella TB program of DBT comprising of
following key initiatives-
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Dr Singh said that Indian Tuberculosis Genomic Surveillance Consortium (InTGS) is proposed
on lines of the Indian SARS-CoV-2 Genomic Consortia (INSACOG). The InTBK Hub- Indian TB
Knowledge Hub will be a Webinar series starting from World TB Day that will create AcademiaIndustry connect to discuss challenges and exchange ideas and carry forward open innovations
between all TB stakeholders. He emphasised that In order to fully understand the biological
characteristics of Mycobacterium tuberculosis (Mtb) and the effect of the mutations on
transmission, treatment and disease severity, analysing the genomic data of the organism is
essential as the Whole Genome Sequencing (WGS) is increasingly gaining traction as an
important molecular tool for Tuberculosis surveillance.

Dr. Jitendra Singh exuded confidence effective use of the WGS technology would allow rapid
identification of the origin and drug resistance (DR) profile of the TB strains in the patients. This
would in turn facilitate treatment strategies for better control of TB transmission to reduce
disease burden.
The Department of Biotechnology, M/o Science & Technology has also cultivated international
partnerships for Tuberculosis research. The Regional Prospective Observational Research in
Tuberculosis (RePORT) India initiative, a bilateral collaborative effort is being supported under
the aegis of the Indo-US Vaccine Action Programme (VAP), to advance tuberculosis (TB)
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research in India. The Department has initiated a major network programme on “MDR-TB in
North East India: a genomic driven approach” involving 22 NER institutes from 8 states and 14
other Institutes.
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Shri Rajesh Bhushan, Secretary, M/o Health & Family Welfare, Shri Rajesh S Gokhle,
Secretary, Department of Biotechnology, M/o Science & Technology, Dr. VK Paul, Member, Niti
Aayog and Professor Balram Bhargava, DG, ICMR were amongst several other dignitaries
present on the occasion.
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INS VALSURA AWARDED PRESIDENT’S COLOUR
Relevant for: Science & Technology | Topic: Defence related developments

Top honour:Ram Nath Kovind receiving the Guard of Honour at the presentation of the
Presidents’s Colour.PTIPTI
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President Ram Nath Kovind on Friday presented the President’s Colour to INS Valsura, the
Navy’s premier technological training establishment.
The President’s Colour is bestowed on a military unit in recognition of the exceptional service
rendered to the nation, both in peace and in war.
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‘Nishan Adhikari’ Lt. Arun Singh Sambyal received the President’s Colour on behalf of the unit in
an impressive parade, the Navy said. A special postal cover was also released to commemorate
the occasion. “The award ceremony commenced with insertion of Drum Toli for Pile-of-Drums
ceremony. It traces its history back to a time when soldiers on field used to arrange their drums
in a pile to form an altar,” the defence spokesperson said on social media.
INS Valsura trains officers and men on operation and maintenance of sophisticated and
technologically advanced equipment on board warships.
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The Navy was the first Indian armed force to be awarded the President’s Colour by Dr Rajendra
Prasad on May 27, 1951. INS Valsura , started on 30 acres of land as a torpedo school in 1942
under the British, has today grown into one of the foremost technological training institutions of
the country spread over 600 acres.
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In line with the Navy’s futuristic road map to power its warships, including the proposed
Indigenous Aircraft Carrier-II with electric propulsion, in 2018 a medium voltage laboratory was
set up by Siemens, Germany, at INS Valsura to familiarise and train naval engineers in the
nuances of medium voltage power generation, protection and distribution.
Contemporary training
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The Navy stated that INS Valsura imparted quality training on contemporary and niche
technologies through progressive augmentation of training infrastructure.
“Setting up of Artificial Intelligence, big data and medium voltage labs in the recent years
exemplify its quest for technological excellence in contemporary technology also in training
officers and sailors.”
Overall, the establishment conducts more than 262 courses a year.

Our code of editorial values
END
Downloaded from crackIAS.com
© Zuccess App by crackIAS.com

Page 89
Source : www.thehindu.com

Date : 2022-03-27

HOW MITOCHONDRIA ADAPTED TO LIVING WITHIN
CELLS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Cellular powerhouse: Mitochondria are well known to be integral parts of the eukaryotic cell.
They are dubbed the power houses of the cell.
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An organism that has been around from 2 billion years ago has given biologists from Centre for
Cellular and Molecular Biology, Hyderabad (CCMB), a clue as to how mitochondria became an
inseparable part of animal and plant cells. The researchers, led by Rajan Sankaranarayanan,
identify two key transformations, one in the molecule known as DTD for short and another in the
transfer-RNA (tRNA).
“Our lab works on a molecule called D-aminoacyl-tRNA deacylase (DTD). We observed some
unexpected biochemistry of eukaryotic DTD that could be explained based on endosymbiotic
origin of complex eukaryotic cell organelles.” Endosymbiosis is an intense form of symbiosis
when one of the organisms is captured and internalized by the other.
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Today, mitochondria are well known to be integral parts of the eukaryotic cell. They are dubbed
the power houses of the cell, because they help in generating energy in the form of ATP within
the cell, powering it. But they were not always part of the animal and plant cells. Once, about
two billion years ago, a prokaryotic organism (without a nucleus) called archaea captured a
bacterial cell. The bacterial cell learnt to live within the archaea as an endosymbiont. How this
happened has been an important question among biologists. “In the late 19th century,
microscopists observed that organelles like chloroplast [and later mitochondria] undergo division
inside eukaryotic cells that resembles bacterial division, which led them to suspect that these
organelles might have arisen from bacterial endosymbionts,” say Jotin Gogoi and Akshay
Bhatnagar from CCMB and the first authors of the paper published in Science Advances.
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By studying an organism known as jakobid, which has been around since before animals and
fungi branched off from plants and algae in the process of evolution, the researchers have
identified two adjustments that had to take place to facilitate the integration of the two
organisms. These adjustments were made in the process of optimisation when the two
organisms merged together, evidently for compatibility. The researchers show that these
changes, in a protein (DTD) and a tRNA (carrying an amino acid glycine for protein synthesis)
are crucial for the successful emergence of mitochondria.
Amino acids come with two types of handedness – left-handed and right-handed. Accordingly,
their names have a prefix of L or D. All life forms function with only the L-amino acids, in addition
to achiral glycine, in proteins. Performing the role of a proofreader, the protein DTD removes Damino acids from entering protein synthesis. Before it got incorporated into the eukaryotes,
when it was part of the bacterial cell, DTD would not act on glycine which is essential for protein
synthesis. This preference was changed so that it would be compatible with the eukaryotic cell.
“Eukaryotic DTD has changed its recognition code preference in order to avoid untoward
removal of glycine, which is a crucial ingredient required for the same. We show in our study that
this switch in the recognition code is important without which DTD will be toxic to the eukaryotic
cell,” says Rajan Sankaranarayanan of CCMB, who led the work and in whose lab the research
was carried out.
The other change identified by the researchers is that mitochondrial tRNA(Gly) has changed its

Page 90
critical nucleotide base from U73 to A73, in order to be compatible with eukaryotic DTD. “This
switch in the so-called discriminator base of mitochondrial tRNA(Gly) is important for avoiding
removal of glycine and thus stopping protein synthesis in mitochondria – which can be toxic,”
says Dr Sankaranarayanan. This means that before the change took place in the nucleotide
base, glycine would be removed, which would have been toxic for the cell as protein synthesis
would not take place without glycine.
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Next, the researchers plan to investigate these evolutionary dynamics in plant cells. Plant cells
have two DTDs and two organelles equipped with translation apparatus of their own. “The work
for first time shows how such molecular optimisation strategies are essential, when derived from
different ancestors like archaea and bacteria, for the successful emergence of mitochondria and
hence all of eukaryotic life as we see today including humans,” says Dr Sankaranarayanan.
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TRADERS RAISE ALARM OVER RISE IN ESSENTIAL
MEDICINES’ PRICES
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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The increase in prices of essential medicines, which are set to rise by almost 11% from 1 April,
will hurt regular buyers of already expensive drugs for diabetes, cancer and blood pressure,
chemists said.
On Saturday, the National Pharmaceutical Pricing Authority raised the maximum price of around
800 drugs on the National List of Essential Medicines (NLEM) as part of an annual exercise.
“Based on the Wholesale Price Index (WPI) data provided by the office of the economic advisor,
department of promotion of industry and internal trade, ministry of commerce and industry, the
annual change in the WPI works out as 10.76607% during the calendar year 2021 over the
corresponding year 2020," said an NPPA note that Mint reported on Saturday.
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“Already, medicines are expensive and that too, 10% price hike in medicine from 1 April will
directly impact consumers. We are wholesalers, and if we get the medicines at higher prices,
retailers will ultimately sell the medicines at a high price. Chemists will not be able to give a
discount to the customer on the purchase," said Delhi Drugs Trader Association secretary
Ashish Grover.
The NLEM list includes antibiotics, anti-inflammatory, ear-nose and throat medicines,
antiseptics, painkillers, gastrointestinal medicines and antifungals.
“In my opinion, pharma trade has increased in the last two years, but wholesale and retail trade
and offline shops are badly affected by 30-40% because of online pharmacy shops," added
Grover.
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Pharmaceutical Raw Material Dealers’ Association secretary Deepak Bansal said costlier raw
materials would drive up medicine prices.
“There are certain drugs for which we import raw material and excipients from other countries,"
Bansal said.
“Already, their prices have gone up by 15-20% in the last few days. Now, manufacturers will take
advantage of this NPPA notification and raise the prices by 10%, putting an extra financial
burden on the common man," he added.
Download the App to get 14 days of unlimited access to Mint Premium absolutely free!
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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Your session has expired, please login again.
You are now subscribed to our newsletters. In case you can’t find any email from our side,
please check the spam folder.
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INDIA’S ‘SPACE ECONOMY’ VALUED AT RS. 36,794
CRORE
Relevant for: Science & Technology | Topic: null

Limitless possibilities:India’s communication satellite GSAT30 being launched.File Photo
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A collaboration between two premier research and educational institutions in
Thiruvananthapuram has shed light on India’s “space economy”, the contours of which have
remained largely vague even as the country’s space programme grew by leaps and bounds.
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In a first-of-its kind attempt at measuring the size of India’s space economy, researchers from
the Centre for Development Studies (CDS) and the Indian Institute of Space Science and
Technology (IIST) arrived at a figure of Rs. 36,794 crore (approximately $5 billion) for the
financial year 2020-21. The estimated size, as a percentage of the GDP, has slipped from
0.26% in 2011-12 to 0.19% in 2020-21, they found.
The findings, outlined in a paper, “The space economy of India: its size and structure”, by CDS
Director Sunil Mani; V.K. Dadhwal, till recently IIST Director; and Shaijumon C.S., Associate
Professor of Economics, IIST, were the subject of a recent webinar.
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By employing internationally accepted frameworks, the authors have examined the annual
budget for the space programme and its constituents; space manufacturing, operations and
application. According to the paper, space applications accounted for the major chunk of this
evolving economy, constituting 73.57% (Rs. 27,061 crore) of it in 2020-21, followed by space
operations (Rs. 8,218.82 crore or 22.31%) and manufacturing (Rs. 1,515.59 crore or 4.12%).
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The budget outlay for space has considerable influence on the dynamics of the space economy,
according to the study. “'India's space economy has evolved considerably and now accounts, on
an average, for about 0.23% of the GDP (over 2011-12 to 2020-21). We have also noticed a
decline in the budget for space-related activities, leading to a reduction in the size of the
economy in the last two years,” Professor Mani said. The budget outlay in 2020-21 was Rs.
9,500 crore, shrinking from Rs. 13,033.2 crore in the previous fiscal. The estimated size of the
space economy shrunk from Rs. 43,397 crore in 2018-19 to Rs. 39,802 crore in 2019-20 and
Rs. 36,794 crore in 2020-21.
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The study also found that the space budget as a percentage of the GDP slipped from 0.09% in
2000-01 to 0.05% in 2011-12, and has remained more or less at that level since then. In relation
to GDP, India’s spending is more than that of China, Germany, Italy and Japan, but less than of
the U.S. and Russia.
First attempt
While it has limitations, the study nevertheless is a first-time attempt at scientifically measuring
the size of the space economy, Dr. Shaijumon said. Professor Mani cited the inability to
establish the size of the space-based remote sensing industry as a drawback. “The next step for
us would be to look at the impact of space economy on the Indian economy itself. The impact is
both direct and indirect,” he said.
For the present study, the authors have relied on Indian Space Research Organisation (ISRO)
and Parliament documents, the Comptroller and Auditor-General’s (CAG) reports, data on
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intellectual property rights and other government data, in addition to Scopus-indexed space
publications.
The CDS-IIST research project has coincided with the new Central government policies opening
up the sector to private players. These policies, according to the authors, are very likely to
enlarge the size of the sector through enhanced private investment and improved integration
with the global private space industry.
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SPUTNIK V BECOME FIRST COVID VACCINE WITH
PROVEN EFFICACY ON HIV PATIENTS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Sputnik V became world’s first COVID vaccine with proven efficacy for people living with HIV, a
new study showed. The study has been published by The Lancet.

m

The data presented are the first scientific results on the preventive efficacy of a COVID vaccine
to protect against infection in people living with HIV (PLWH). Based on data from more than
24,000 HIV+ patients in Moscow on antiretroviral therapy (ART), Sputnik V’s efficacy was 79%.

S.
co

The vaccine’s efficacy against hospitalization was more than 90%. Sputnik V is also more than
97% effective against development of moderate or severe disease among PLWH. The analysis
was conducted by the Gamaleya Center and Moscow City Center for AIDS Prevention and
Control.
Authors of the study also note that full immunization with Sputnik V in HIV+ patients resulted in a
3.3-fold reduction of COVID-19 infections compared with unvaccinated ones.
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As the data by WHO had previously shownthat more than 23% of HIV+ people hospitalized with
COVID, died, the study published in The Lancet suggests Sputnik V is the ultimate solution for
vulnerable groups, including in high HIV-prevalence countries.
Download the App to get 14 days of unlimited access to Mint Premium absolutely free!
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BAT GENES HOLDS SECRETS OF LONGEVITY: STUDY
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Bats can help identify molecular mechanisms that drive healthy aging.
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Bats are the longest-lived mammals relative to body size, and a species called the greater
mouse-eared bat lives especially long. Researchers now have unlocked some of this bat's
longevity secrets, with hints for fighting the effects of aging in people.
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Scientists said that unlike in people and most other animals, in the bat Myotis the structures
called telomeres located at the end of chromosomes(thread-like strands inside a cell's nucleus
that carry genes determining heredity) do not shorten with age. Only 19 mammal species are
longer-lived than humans relative to body size. Eighteen of them are bats, some living more than
four decades. The other is a weird African rodent called a naked mole rat.
The researchers identified two genes in the greater mouse-eared bat that may be responsible
for its unique longevity adaptation. These mechanisms could be the focus of future studies on
aging, with an eye toward extending healthy lifespans in people, the researchers said.
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Telomeres are protective caps at the ends of chromosomes that shorten each time a cell
divides. This drives the natural aging process, leading to a breakdown of cells that over time can
drive tissue deterioration and eventually death. “Studying exceptionally long-living mammals that
have naturally evolved mechanisms to fight aging is an alternative way to identify the molecular
basis of extended 'health spans,'" said biologist Emma Teeling of University College Dublin in
Ireland, one of the study leaders. “Bats are an exciting new model species that will enable us to
identify new molecular mechanisms that drive healthy aging.”
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The researchers studied 493 individual bats from four species: the greater mouse-eared bat and
Bechstein's bat, both members of the bat genus called Myotis ; the greater horseshoe bat; and
the common bent-wing bat. Of these, the greater mouse-eared bat had the longest lifespan,
about 37 years.

cr

The greater mouse-eared bat and the closely related Bechstein's bat had telomeres that did not
shorten with age, suggesting that Myotis bats share this characteristic. Another Myotis bat,
Brandt's bat, holds the bat longevity record of 41 years.
Based on body size, the greater mouse-eared bat would be predicted to have a maximum
lifespan of four years. Its range spans from Western Europe into the Middle East. It preys on
large, ground-dwelling creatures like beetles, crickets and spiders.
The research was published in the journal Science Advances .
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