
Page 1Page 1

Administrator
Typewritten Text
Topic Wise

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text
Topic Wise 

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text

Administrator
Typewritten Text
topic

https://bit.ly/38Y4L7V
https://bit.ly/38Y4L7V


Indian Coast Guard Advanced Light Helicopter Mk-III squadron, 840 Sqn (CG), commissioned in

Chennai 2

Elon Musk picks a quarrel with Tim Cook 5

PlayStore’s Best Apps 7

New low cost ‘Powerless Heating System’ activated with water can heat food in remote areas 10

Early life experiences could have a lasting impact on genes: Study 14

Sara Ahmed, who founded the digital Living Water Museum, is now launching several such virtual

platforms 16

DRDO hands over Authority Holding Sealed Particulars of Akash Weapon System (Indian Army

Version) to Missile Systems Quality Assurance Agency 19

Meta oversight board urges changes to VIP moderation system 21

First data taken by the 3.6-meter telescope detects unexpected kilonova emission from ‘a long-

duration gamma-ray burst’ 23

ChatGPT open a new search paradigm 27

Battery from nuclear waste to power space missions 29

Explained 31

Lending a helping hand to eliminate TB as Ni-kshay Mitra 34

Optoma launches eco-friendly laser projectors in India 36

Japanese billionaire Maezawa announces crew of artists for lunar voyage 38

India is the largest ‘connected’ nation in the world today with more than 800 million broadband

users: MoS Shri Rajeev Chandrasekhar 40

NASA’s Orion capsule is back from the moon after a 25-day test flight 44

Big Tech and the need in India for ex-ante regulation 47

Lensa AI app uses AI to process images of artistic quality 50

Explained 53

Explained 55

Indo-Kazakhstan Joint Military Exercise “Kazind – 2022” to Commence at Umroi (Meghalaya) 57

NASA set to launch first global water survey satellite 59

Twitter bans linking to Facebook, Instagram, other rivals 62

Explained 65

Explained 68

NASA set to conduct first global water survey from space 71

Genes responsible for long lifespan of banyan, peepal trees identified 73

The profound ramifications of one amendment 76

DELIVERY OF FIFTH SCORPENE SUBMARINE ‘VAGIR’ TO INDIAN NAVY  78

IISC-Bangalore develops ‘green’ tech to rid air filters of germs 81

Status of centres of excellence scheme ‘AYURSWASTHYA Yojana’ 83

The need to make cancer drugs affordable 86

Airtel launches 5G services in Ahmedabad, Gandhinagar, Imphal 89

Union Minister Dr. Jitendra Singh says, India’s maiden human space flight “Gaganyaan” is

                                             Index



Page 2

cr
ac

kIA
S.co

m

Source : www.pib.gov.in Date : 2022-12-01

INDIAN COAST GUARD ADVANCED LIGHT
HELICOPTER MK-III SQUADRON, 840 SQN (CG),
COMMISSIONED IN CHENNAI

Relevant for: Science & Technology | Topic: Defence related developments

In a major boost to further strengthening the Coast Guard Region East, 840 Sqn (CG), an Indian
Coast Guard Advanced Light Helicopter (ALH) Mk-III squadron, was commissioned by DG Shri
VS Pathania at ICG Air Station, Chennai on November 30, 2022. The commissioning of 840 Sqn
(CG) is indicative of the leap towards self-reliance in the field of helicopter manufacturing, in line
with the government's vision of ‘Aatmanirbhar Bharat’. It will provide a major fillip to the abilities
of Indian Coast Guard in the security sensitive waters off Tamil Nadu and Andhra region.

The ALH Mk-III helicopters, indigenously manufactured by Hindustan Aeronautics Limited (HAL),
features state-of-the-art equipment including advanced RADAR as well as Electro optical
sensors, Shakti engines, full glass cockpit, high-intensity search light, advanced communication
systems, automatic identification system as well as search-and-rescue homer. This feature
enables the helicopter to undertake maritime reconnaissance as well as carry out search and
rescue at extended ranges while operating from ships, both by day and night.

The aircraft has the ability to switch roles from an offensive platform with heavy machine gun to
that of a benign one carrying a Medical Intensive Care Unit to facilitate transfer of critically ill
patients. A total of 16 ALH Mk-III aircraft have been inducted in the Indian Coast Guard in a
phased manner and four of these aircraft are positioned in Chennai. Since induction, the
squadron has flown over 430 hours and conducted numerous operational missions.
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ELON MUSK PICKS A QUARREL WITH TIM COOK
Relevant for: Science & Technology | Topic: IT, Internet and Communications
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For Elon Musk, this new quarrel with Apple is fodder for the platform. | Photo Credit: Reuters

(This article is part of Today’s Cache, The Hindu’s newsletter on emerging themes at the
intersection of technology, innovation and policy. To get it in your inbox, subscribe here.)

November has been a tough month for the world’s richest man. Since Elon Musk purchased
Twitter for $44 billion, he has been tinkering with the platform. It all started with the layoffs. Like
the character Thanos in the movie Avengers, Musk decided to fire half the staff.

Job cuts were anyway on the cards, but the manner in which Musk let go Twitter workers made
the business decision look discourteous. Following the retrenchment, several employees
voluntarily quit the company, making Musk go back to those he laid off.

The exodus is not limited to talent, as even advertisers were leaving the platform. A group of
automotive manufacturers decided to stop promotions on the platform. Leading advertising firms
said they were taking a pause to make sense of what is happening to the platform.

But to keep the platform active, Musk reinstated former U.S. President Donald Trump’s account,
and has also floated a new poll asking his million plus followers whether other banned accounts
must be brought back.

And while all this was playing out, Musk is also tinkering with the subscription model with a paid
blue verification tick mark. The initial launch did not go as per the billionaire’s plan. So, the
service was set to be relaunched on November 29th. In a tweet, Musk said he would be
“punting” the relaunch to the new date “to make sure that it is rock solid.”

Looks like Apple’s 30% app tax came in the way as Musk will have to pay Tim Cook a third of
what he makes from selling blue tick marks to users on the Twitter iOS app. No wonder the
Tesla boss has now become the new hero for criticising Apple’s App Store in-app purchase
policy. Musk called it the “hidden 30% tax on the Internet.”

On Monday, he claimed that the iPhone maker has “mostly” stopped advertising on Twitter and
that it has “threatened to withhold Twitter from its App Store, but won’t tell us why.” According to
some reports, Apple is one of Twitter’s biggest advertisers, and it has kept mum so far. The tech

https://www.thehindu.com/newsletter-subscription/article61456542.ece
https://www.thehindu.com/sci-tech/technology/twitter-aims-to-diversify-beyond-advertising-but-can-it-be-done/article66183184.ece
https://www.thehindu.com/sci-tech/technology/twitter-aims-to-diversify-beyond-advertising-but-can-it-be-done/article66183184.ece
https://www.thehindu.com/sci-tech/technology/explained-apple-twitter-elon-musk-business-tim-cook-google-play-store-app-store-fees-are-causing-stir/article66200046.ece
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giant has not publicly acknowledged Musk’s claims.

But for Musk, this new quarrel with Apple is fodder for the platform.
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PLAYSTORE’S BEST APPS
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The logo of Google Play is displayed at Tokyo Game Show 2019 in Chiba, east of Tokyo, Japan
| Photo Credit: Reuters

Google has announced the best apps and games of 2022 in the Play Store in India.

(For insights on emerging themes at the intersection of technology, business and
policy, subscribe to our tech newsletter Today’s Cache.)

These apps helped people in several ways, including personal growth, daily tasks, creative
expression, business aspirations, and gaming.

Shopsy Shopping App, the hypervalue e-commerce app by Flipkart was the Users’ Choice App
of 2022 in India.

The app is popular among people and small businesses that are accessing and selling products
across a diverse range of categories including fashion, beauty, mobiles, footwear, and
accessories, Google said in a blog on Thursday.

The app was also chosen by the Google Play editors as the best app in the Everyday Essentials
category.

“Shopsy was conceptualised to address the shopping needs of customers who are looking for
budget-friendly products through a seamless online shopping journey,” said Adarsh Menon,
senior vice president, Shopsy.

Today, over 70% of Shopsy’s users come from T2+ markets and more than 50% are first-time e-
commerce shoppers, as per estimates by Menon.

Delivery apps like Blinkit and Zepto also gained popularity across the country for their fast and
timely grocery delivery.

In Gaming, Angry Birds Journey was chosen as the Users’ Choice Game of 2022 in India.

https://www.thehindu.com/newsletter-subscription/article61456542.ece
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Questt: Navigator for Learning was the best App of 2022 in India.

The app is using AI to identify academic needs, provide personalised learning paths and insights
to students, as well as gamify their learning experience. It is also helping teachers with data-
driven insights on learning patterns.

“Google Play has played a major role in helping us reach learners across the country, enabling
us with valuable insights and analytics to offer the best experience to our users,” said Akhil
Singh, Co-Founder and CEO, Questt.

E-learning remained in demand, with the Best App for Personal Growth winner Filo and others in
the category like PrepLadder, Cuemath, and Yellow Class engaging learners across age groups
with high-quality content, live engagement sessions, gamified experiences, and expert guidance.
They also used advanced technologies to build custom solutions, Google said in the blog.

In the gaming category, Apex Legends Mobile was selected as the Best Game of 2022 in India
for its impeccable gameplay and cutting-edge visuals. In this battle royale, competitors from
around the world collide in the crucible of Apex Games.

Google also introduced new categories in gaming like the Best Ongoing games category where
Clash of Clans was the winner. The category also included Indian games like Ludo King and
Real Cricket 20.

Developers also built empowering solutions for diverse communities. Google Play’s ‘Best Apps
for Good’ winner Khyaal is helping senior citizens interact with each other and is supporting
them with holistic care needs. 

Such solutions also spanned across other categories, with ZyadaShop in the ‘Best Hidden
Gems’ category enabling entrepreneurs to create their stores from their mobile phones, while
Kohbee in the ‘Best for Personal Growth’ category enabled educators and creators to teach
courses while monetising their content easily.

Health and wellness continued to be on people’s minds, with apps like Bunkerfit and Neend, an
app helping users to relax, sleep and meditate featuring in Google Play’s ‘Best Apps for Good’
category.

Dance Workout for Weight Loss in the ‘Best Apps for Fun’ category offered localised solutions to
help people stay fit physically and mentally.

Social apps bringing communities together also gained popularity with social app Turnip winning
the ‘Best Apps for Fun’ category. It is helping people globally connect, share, and stream
content with others who have like-minded interests. 

Parenting and pet parenting apps were also popular.

‘Best Hidden Gems’ category winner BabyG is guiding parents with the development needs of
their infants and toddlers, while Pet Perfect offered information to take care of pets.
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NEW LOW COST ‘POWERLESS HEATING SYSTEM’
ACTIVATED WITH WATER CAN HEAT FOOD IN
REMOTE AREAS

Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

A new low-cost heating system which can be activated by plain water anytime anywhere and
does not require any fuel or electricity to heat or power it, can act as a heating solution in any
location.

Lack of heating sources at remote places with no access or uncertain access to power sources
is an inconvenience faced by many, especially in remote areas like the North East. 

Dr. Sumer Singh, Associate Professor, Department of Design, IIT Delhi along with his research
team addressed this with a technology that works on chemical energy. It is called ‘Powerless
Heating Technology’.

 

The active heating element consists of a mixture of eco friendly minerals and salts, which
generates exothermic energy resulting in heat on contact with water. This provides enough
energy to raise the temperature of any food or beverage by 60 to 70 degree Celsius. The weight
of the heater is only 50 grams, and after every heating, the by-product (natural mineral rock)
inside the heating pad can be disposed of. The rock helps in improving the fertility of the soil and
is 100 % biodegradable.

With this technology, users can heat ready-to-eat food, make instant noodles, and any beverage
like tea, coffee, etc. The by-product of the heating process is a natural mineral that easily
integrates into the soil without any toxic effects.

North East Center for Technology Application and Reach (NECTAR), an autonomous body
under the Department of Science Technology, Govt. of India, supported Dr. Singh and his team
to develop a food box and a liquid container that can be integrated with the Powerless Heating
Technology. They have used it to develop containers which can heat food or & beverages on
demand.
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These products will be of great use to military personnel, tourists, and office-goers in the
northeast. This Powerless Heating Technology eliminates the need for burning forest wood for
heating purposes, thus also reducing forest fires, which is a major problem in the North Eastern
parts of the country. The prototypes were successfully developed and tested. Several FMCG
companies are keen to launch it in the market.

Anchiale Technologies, a Gurgaon-based spin-off start-up, is scaling up this technology and has
started supplying it to the Indian Navy and some food manufacturing companies. A patent for the
technology has been filed. A nondisclosure agreement (NDA) has been signed with the Indian
Tobacco Company (ITC) for integration of this technology in their food products.
 

*****

SNC/RR

A new low-cost heating system which can be activated by plain water anytime anywhere and
does not require any fuel or electricity to heat or power it, can act as a heating solution in any
location.

Lack of heating sources at remote places with no access or uncertain access to power sources
is an inconvenience faced by many, especially in remote areas like the North East. 
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The active heating element consists of a mixture of eco friendly minerals and salts, which
generates exothermic energy resulting in heat on contact with water. This provides enough
energy to raise the temperature of any food or beverage by 60 to 70 degree Celsius. The weight
of the heater is only 50 grams, and after every heating, the by-product (natural mineral rock)
inside the heating pad can be disposed of. The rock helps in improving the fertility of the soil and
is 100 % biodegradable.

With this technology, users can heat ready-to-eat food, make instant noodles, and any beverage
like tea, coffee, etc. The by-product of the heating process is a natural mineral that easily
integrates into the soil without any toxic effects.

North East Center for Technology Application and Reach (NECTAR), an autonomous body
under the Department of Science Technology, Govt. of India, supported Dr. Singh and his team
to develop a food box and a liquid container that can be integrated with the Powerless Heating
Technology. They have used it to develop containers which can heat food or & beverages on
demand.

These products will be of great use to military personnel, tourists, and office-goers in the
northeast. This Powerless Heating Technology eliminates the need for burning forest wood for
heating purposes, thus also reducing forest fires, which is a major problem in the North Eastern
parts of the country. The prototypes were successfully developed and tested. Several FMCG
companies are keen to launch it in the market.

Anchiale Technologies, a Gurgaon-based spin-off start-up, is scaling up this technology and has
started supplying it to the Indian Navy and some food manufacturing companies. A patent for the
technology has been filed. A nondisclosure agreement (NDA) has been signed with the Indian
Tobacco Company (ITC) for integration of this technology in their food products.
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EARLY LIFE EXPERIENCES COULD HAVE A LASTING
IMPACT ON GENES: STUDY
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Gene expression refers to the conversion of the information encoded in a gene first into
messenger RNA and then to a protein. Image for Representation. | Photo Credit: Reuters

Early life experiences can impact the activity of our genes much later on and even affect
longevity, finds a new study in fruit flies.

According to the study, led by University College London (UCL), UK, the scientists report that
gene expression 'memory' can persist across the lifespan, and may present a novel target for
improving late-life health.

Gene expression refers to the conversion of the information encoded in a gene first into
messenger RNA and then to a protein.

The scientists were building on their previous research in which they found that fruit flies fed a
high-sugar diet early in life lived shorter lives, even after their diets were improved in adulthood.
Here, the study said, they uncover the mechanism likely explaining the finding.

"Health in old age partially depends on what a person experienced in their youth or even in the
womb. Here, we have identified one way in which this happens, as changes in gene expression
in youth can form a 'memory' that impacts health more than half a lifetime later," said Dr. Nazif
Alic, lead author of the study, UCL.

In their previous study, the researchers found that a high-sugar diet inhibited a transcription
factor called dFOXO, which is involved in glucose metabolism and is known from multiple
studies to affect longevity, so they now sought to enact the opposite effect by directly increasing
the activity of dFOXO, the study said.

Also Read | Genetics and its Mendelian inheritance 

Transcription factors are proteins that regulate transcription, or copying, of information from DNA
into messenger RNA, which is the first and key step in gene expression. Messenger RNA is a
form of RNA that carries information from DNA in the nucleus to the cytoplasmic sites of protein

https://www.nature.com/articles/s43587-022-00312-x
https://www.thehindu.com/sci-tech/science/explained-genetics-and-its-mendelian-inheritance/article65670031.ece
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synthesis in the cell.

For this study, the researchers activated dFOXO by increasing its levels in female fruit flies
during the first three weeks of the fly's adulthood.

The scientists found that these early-life experiences caused changes to chromatin - a mixture
of DNA and proteins that can be seen as the 'packaging' of DNA - that persisted and resulted in
genes being expressed differently late in life.

This counteracted some changes that would be expected as part of the normal ageing process.
These changes would eventually improve health in late life and impact the fruit flies' lifespan for
more than a month, which is equal to half a fruit fly lifetime, later, the study said.

The researchers say their findings could lead to ways to impact late-life health in people as well.

"What happens early on in an animal or person's life can affect what their genes do late in life,
for better or for worse.

"It may be that a poor diet early in life, for example, could impact our metabolism later in life by
tweaking how our genes are expressed, even after substantial dietary changes over the years -
but fortunately, it may well be possible to reverse this," said Alic.

"Now that we know how gene expression memory can persist across the lifespan to affect gene
activity, we may be able to develop ways to counteract these changes later in life to preserve
health and enable people to stay healthy for longer," said Alic.
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SARA AHMED, WHO FOUNDED THE DIGITAL LIVING
WATER MUSEUM, IS NOW LAUNCHING SEVERAL
SUCH VIRTUAL PLATFORMS
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Women carrying pots of water home in Rajasthan. | Photo Credit: Getty Images

A woman’s relationship with water has always been complex. “Today we speak about gender
and water, but I don’t really think the situation has fundamentally changed in the last few
decades. Words like ‘gender’, ‘equity’ and ‘inclusion’ are still very much on the margins of our
discourse on water,” says Sara Ahmed, founder of the Living Water Museum, a virtual repository
on water heritage in India, which she launched in 2017.

There are many examples of men fetching water, especially during periods of water scarcity, but
have we ever seen them head-loading water like women, asks Ahmed. The questions of gender
and caste inevitably arise when it comes to access to water. “While there are women who have
to spend hours fetching water, there are also upper-caste communities that don’t allow women
to step out of the house to collect water or to join discussions on their local water problems.”

Ahmed, who was in Chennai recently for a two-day festival of water,  Thaneer! Thaneer!, at
DakshinaChitra Museum, says that providing better access to water for domestic use reduces
the time and energy women spend collecting it, which in turn can become income-generating
opportunities.

Sara Ahmed | Photo Credit: Special Arrangement

At the festival, Sukrit Sen, art and outreach coordinator of the museum, engaged school
students on water conservation and their water footprint, interspersing his interaction with music
from water pots. “If I had known the value of water as a child, I wouldn’t have wasted so much in
toilets and washbasins. So, I try to make children understand what would happen if one day our
water disappeared,” says Sen.

The Living Waters Museum seeks to ‘engage youth in visualising water heritage and reimagining
sustainable, inclusive and equitable water futures’ through storytelling, interactive technology

https://www.thehindu.com/opinion/op-ed/the-burden-that-women-bear/article65857842.ece
https://www.thehindu.com/opinion/op-ed/the-burden-that-women-bear/article65857842.ece
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and the creative and performing arts (www.livingwatersmuseum.org). The museum is also a
founding member of the Global Network of Water Museums endorsed by UNESCO’s
Intergovernmental Hydrology Programme.

There is much planned for the year ahead. The Living Waters of Kolkata, a digital exhibition will
be launched in 2023 along the lines of work on urban waterscapes in Mumbai and Pune. Ahmed
will soon launch a digital exhibition, Jal Jharoka, or window on water, developed in collaboration
with the Mehrangarh Museum Trust, Jodhpur; artists, designers and researchers will look at
water heritage from the days of the royalty around the Mehrangarh Fort to everyday water
practices in the old city.

A Himalayan Water Repository through Woodstock School, Mussoorie explore the local water
history, community and livelihoods as well as highlight water memories. The project will run over
one year from January 2023 and will be linked to the school’s curriculum.

Visitors at the Thaneer! Thaneer! festival of water at DakshinaChitra Heritage Museum. | Photo
Credit: RAGHUNATHAN S.R.

The global network of water museums has grown from some 30 members in 2017 to about 75-
80 now. There are physical water museums in China, France, Germany, the Netherlands,
Bangladesh, Spain, Italy, Ecuador, Portugal and Mexico.

Ahmed points out that India, despite its rich water heritage and culture, doesn’t have a physical
water museum yet (there is an upcoming one in Kilpauk, Chennai). “Physical museums come up
around some historical water infrastructures so they convey history and stories, and more. They
are tangible and you can see, touch. I do think India needs a physical museum with the kind of
rich and diverse water heritage it has.”

That said, the virtual museum is fascinating. It seeks to bring in the perspectives of creative and
performing arts around water. “I realised that we were not engaging with the community and with
those whose work intersects with water, for example conservation architects restoring stepwells.
I saw that there are a lot of conversations around water happening in design spaces and
architectural spaces, but this small creative community is not visible in mainstream dialogues
around water. The museum is an attempt to bridge culture, design, sustainability, creativity and
justice, through stories.”

Ahmed also points out that while climate change is an important issue to be addressed,
dialogues on other pressing issues around the environment and water need to happen more.
“The recent story of the little boy who was beaten to death in a school in Rajasthan for collecting
water from an upper-caste teacher’s pot; this is not about climate change. We need to work on
issues of everyday vulnerabilities that people in India face because of their gender or identity.”

Through the Living Waters Museum, Ahmed also hopes to share solutions. “When it comes to
water conservation, there are many simple questions like how to set up water harvesting, how to
reuse water in toilets, etc. We want to begin to share this information locally. So far, we are only
documenting and creating digital archives of our water history. But after a while, people also
want to know what they can do. A digital museum can help make water technology options more
accessible.”

The writer is an independent Chennai-based journalist.
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DRDO HANDS OVER AUTHORITY HOLDING SEALED
PARTICULARS OF AKASH WEAPON SYSTEM (INDIAN
ARMY VERSION) TO MISSILE SYSTEMS QUALITY
ASSURANCE AGENCY

Relevant for: Science & Technology | Topic: Defence related developments

Defence Research and Development Organisation (DRDO) handed over Authority Holding
Sealed Particulars (AHSP) of Akash Weapon System (Indian Army Version) to Missile Systems
Quality Assurance Agency (MSQAA) in Hyderabad on December 03, 2022. The handing over
was held at Defence Research and Development Laboratory (DRDL) which, as a nodal agency,
has designed and developed the Akash weapon system. The Technical Specification & Quality
Document and the drawing of complete weapon system elements were sealed and handed over
by Project Akash to MSQAA as part of AHSP transfer.

Raksha Mantri Shri Rajnath Singh has congratulated DRDO, Indian Army and the industry,
terming the AHSP transfer as a landmark event. He exuded confidence that this would go a long
way in fulfilling the requirement of services.

Secretary, Department of Defence R&D and Chairman DRDO Dr Samir V Kamat congratulated
the Project Akash team for first AHSP transfer from Missile cluster to MSQAA for such a
complex system involving missile and multiple ground systems. He said, the transfer process will
enable the roadmap for future missile systems, which are under production.

Akash is the first state-of-the-art indigenous surface-to-air missile system which has been with
Armed Forces for nearly a decade defending the Indian skies and providing national security. It
is inducted by Indian Army and Indian Air Force with order value worth Rs 30,000 crore, which is
one of the largest single system orders for indigenous missile system.

Apart from DRDL, a number of other DRDO labs are involved in the development of the system.
These include Research Centre Imarat; Electronics & Radar Development Establishment;
Research & Development Establishment (Engineers); Integrated Test Range; Armament
Research & Development Establishment; High Energy Materials Research Laboratory and
Vehicles Research Development Establishment. The systems are produced by Bharat Dynamics
Limited, Bharat Electronics Limited, Larsen & Toubro, Tata Advanced Systems Limited,
Electronics Corporation of India Limited, BEML Limited along with Micro, Small and Medium
Enterprises and other industries partners.
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Defence Research and Development Organisation (DRDO) handed over Authority Holding
Sealed Particulars (AHSP) of Akash Weapon System (Indian Army Version) to Missile Systems
Quality Assurance Agency (MSQAA) in Hyderabad on December 03, 2022. The handing over
was held at Defence Research and Development Laboratory (DRDL) which, as a nodal agency,
has designed and developed the Akash weapon system. The Technical Specification & Quality
Document and the drawing of complete weapon system elements were sealed and handed over
by Project Akash to MSQAA as part of AHSP transfer.
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Raksha Mantri Shri Rajnath Singh has congratulated DRDO, Indian Army and the industry,
terming the AHSP transfer as a landmark event. He exuded confidence that this would go a long
way in fulfilling the requirement of services.

Secretary, Department of Defence R&D and Chairman DRDO Dr Samir V Kamat congratulated
the Project Akash team for first AHSP transfer from Missile cluster to MSQAA for such a
complex system involving missile and multiple ground systems. He said, the transfer process will
enable the roadmap for future missile systems, which are under production.

Akash is the first state-of-the-art indigenous surface-to-air missile system which has been with
Armed Forces for nearly a decade defending the Indian skies and providing national security. It
is inducted by Indian Army and Indian Air Force with order value worth Rs 30,000 crore, which is
one of the largest single system orders for indigenous missile system.

Apart from DRDL, a number of other DRDO labs are involved in the development of the system.
These include Research Centre Imarat; Electronics & Radar Development Establishment;
Research & Development Establishment (Engineers); Integrated Test Range; Armament
Research & Development Establishment; High Energy Materials Research Laboratory and
Vehicles Research Development Establishment. The systems are produced by Bharat Dynamics
Limited, Bharat Electronics Limited, Larsen & Toubro, Tata Advanced Systems Limited,
Electronics Corporation of India Limited, BEML Limited along with Micro, Small and Medium
Enterprises and other industries partners.
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META OVERSIGHT BOARD URGES CHANGES TO VIP
MODERATION SYSTEM
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Facebook’s Meta logo sign is seen at the company headquarters in Menlo Park, California. File.
| Photo Credit: AP

Facebook parent Meta's quasi-independent oversight board said on December 6 that an internal
system that exempted high-profile users, including former U.S. President Donald Trump, from
some or all of its content moderation rules needs a major overhaul.

The report by the Oversight Board, which was more than a year in the making, said the system
“is flawed in key areas which the company must address."

The board opened its review after The Wall Street Journal reported last year that it was being
abused by many of its elite users, who posted material that would result in penalties for ordinary
people, including for harassment and incitement of violence.

Facebook's rules reportedly didn't seem to apply to some VIP users while others faced reviews
of rule-breaking posts that never happened, according to the Journal article, which said the
system had at least 5.8 million exempted users as of 2020.

The Oversight Board's report said that the system — known as “XCheck,” or cross-check —
resulted in users being treated unequally and that it led to delays in taking down content that
violated the rules. Decisions on average took up to five days, it found.

Among its 32 recommendations, the board said Meta “should prioritize expression that is
important for human rights, including expression which is of special public importance."

Users who are “likely to produce this kind of expression" should be given higher priority than
others who are on the cross-check list because they are business partners, the report said.

“If users included due to their commercial importance frequently post violating content, they
should no longer benefit from special protection," the board said.
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Addressing other flaws, the board also urged Meta to remove or hide content while it's being
reviewed and said the company should “radically increase transparency around cross-check and
how it operates," such as outlining “clear, public criteria" on who gets to be on the list.

Nick Clegg, Meta's global vice president for public affairs, tweeted that the company requested
the review “so that we can continue our work to improve the program."

To fully address the board's recommendations, “we’ve agreed to respond within 90 days," he
added.

The board upheld Facebook's decision to ban Trump last year out of concern he incited violence
leading to the riot on the U.S. Capitol. But it said the company failed to mention the cross-check
system in its request for a ruling.
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FIRST DATA TAKEN BY THE 3.6-METER TELESCOPE
DETECTS UNEXPECTED KILONOVA EMISSION FROM
‘A LONG-DURATION GAMMA-RAY BURST’

Relevant for: Science & Technology | Topic: Space Technology & related matters

While tracing a burst of high-energy light detected on December 11, 2021, from the outskirts of
the Milky Way located approximately 1 billion light-years away, astronomers have spotted the
first astronomical event in which a long GRB has been accompanied by the unexpected
discovery of a kilonova emission. Generally, kilonova are visible and infrared light associated
with short-period gamma-ray bursts (GRBs) thought to be heat produced by the radioactive
decay of heavier elements.

Photometric observations taken with the 3.6 m Devasthal Optical Telescope have provided vital
information on the earliest phase of a kilonova ever detected, radically changing the
understanding of scientists about the origin of GRBs.

GRBs are powerful astronomical cosmic bursts of high-energy gamma-ray. GRB emits more
energy in a few seconds than our Sun will emit in its lifetime and has two distinct emission
phases: the short-lived prompt emission (the initial burst phase that emits gamma-rays),
followed by a long-lived multi-wavelength afterglow phase. The prompt emission (initial gamma-
ray emission) of GRBs are automatically discovered by space-based gamma-ray missions such
as NASA’s Fermi Gamma-ray Space Telescope, Neil Gehrels Swift Observatory, and India’s
AstroSat. In recent years, scientists have discovered a special phenomenon called a kilonova of
visible and infrared light with short-period GRBs, also known as a potential source of
gravitational waves. It has been hypnotized that the heat produced by the radioactive decay of
heavier elements may emit kilonova. This process also produces heavier elements, such as gold
and platinum. However, observing kilonovas at near-infrared wavelengths is technically
challenging, and only a few telescopes on Earth, including the 3.6-meter Devasthal Optical
Telescope of the Aryabhatta Research Institute of Observational Sciences (ARIES), can detect
kilonova and gravitational wave objects at these wavelengths upto faint limits.

The scientists from the ARIES, an autonomous institute of DST, used data from the  3.6 m
Devasthal Optical Telescope of the Aryabhatta Research Institute of Observational Sciences
(ARIES) along with other telescopes, including HST in studying the aftermath of the long GRB
(GRB 211211A), detected by the NASA's Neil Gehrels Swift Observatory and the Fermi
Gamma-ray Space Telescope on December 11, 2021. The high-energy outburst lasted about a
minute, and follow-up observations taken from the 3.6-meter Devasthal Optical Telescope
identified a kilonova.

The spectral energy distribution of GRB afterglow is usually explained in terms of non-thermal
emission (due to synchrotron radiation). However, in this event, both thermal and non-thermal
emissions were included in the spectral energy distribution of the afterglow, modeled using the
magnificent and dim observations of the 3.6 m Devasthal Optical Telescope. After subtracting
the afterglow contribution from the collected data taken using the 3.6 m telescope and 4Kx4K
CCD IMAGER, the scientists, which include PI of the backend instrument Dr. Shashi Bhushan
Pandey along with research students Rahul Gupta, Amar Aryan, Amit Kumar, and Dr. Kuntal
Mishra found that the multiwavelength data could be well explained by additional thermal
spectra and that this thermal emission could be explained in terms of kilonova emission.

"Several years ago, Neil Gehrels, an astrophysicist and namesake of Swift suggested that some
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long-duration GRBs may be produced by merging neutron stars. By GRB standards, this event
was relatively nearby, allowing space and ground-based telescopes to capture the dim light of
the kilonova. Kilonovae may also arise from more distant long GRBs, but we have not yet been
able to see them through observations,” said Eleonora Troja, an astrophysicist at the University
of Rome who led the team on the study.

 Dr. Shashi Bhushan Pandey and the team of Indian scientists involved in this work said that this
discovery challenges our current understanding about the origin of GRBs and gives rise to new
possibilities in this area of research. Professor Dipankar Banerjee, Director, ARIES, pointed out
that future time-domain astronomy has a unique potential to make a lot of such discoveries
using the 3.6 m Devasthal optical telescope.

In addition to the first data taken by the 3.6-meter telescope, this scientific discovery, published
in the journal Nature, also used Hubble Space Telescope, Multicolor Imaging Telescopes for
Survey and Monstrous Explosions, Color Alto Observatory, Devasthal Fast Optical Telescope,
and many other spaces and ground-based telescopes. It will help in understanding the process
of formation of heavy elements in the universe.

Publication Link: https://arxiv.org/ftp/arxiv/papers/2209/2209.03363.pdf

For more details, please contact Dr. Shashi Bhushan Pandey, shashi@aries.res.in, mobile
9557470888.
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While tracing a burst of high-energy light detected on December 11, 2021, from the outskirts of
the Milky Way located approximately 1 billion light-years away, astronomers have spotted the
first astronomical event in which a long GRB has been accompanied by the unexpected
discovery of a kilonova emission. Generally, kilonova are visible and infrared light associated
with short-period gamma-ray bursts (GRBs) thought to be heat produced by the radioactive
decay of heavier elements.

Photometric observations taken with the 3.6 m Devasthal Optical Telescope have provided vital
information on the earliest phase of a kilonova ever detected, radically changing the
understanding of scientists about the origin of GRBs.

https://arxiv.org/ftp/arxiv/papers/2209/2209.03363.pdf
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GRBs are powerful astronomical cosmic bursts of high-energy gamma-ray. GRB emits more
energy in a few seconds than our Sun will emit in its lifetime and has two distinct emission
phases: the short-lived prompt emission (the initial burst phase that emits gamma-rays),
followed by a long-lived multi-wavelength afterglow phase. The prompt emission (initial gamma-
ray emission) of GRBs are automatically discovered by space-based gamma-ray missions such
as NASA’s Fermi Gamma-ray Space Telescope, Neil Gehrels Swift Observatory, and India’s
AstroSat. In recent years, scientists have discovered a special phenomenon called a kilonova of
visible and infrared light with short-period GRBs, also known as a potential source of
gravitational waves. It has been hypnotized that the heat produced by the radioactive decay of
heavier elements may emit kilonova. This process also produces heavier elements, such as gold
and platinum. However, observing kilonovas at near-infrared wavelengths is technically
challenging, and only a few telescopes on Earth, including the 3.6-meter Devasthal Optical
Telescope of the Aryabhatta Research Institute of Observational Sciences (ARIES), can detect
kilonova and gravitational wave objects at these wavelengths upto faint limits.

The scientists from the ARIES, an autonomous institute of DST, used data from the  3.6 m
Devasthal Optical Telescope of the Aryabhatta Research Institute of Observational Sciences
(ARIES) along with other telescopes, including HST in studying the aftermath of the long GRB
(GRB 211211A), detected by the NASA's Neil Gehrels Swift Observatory and the Fermi
Gamma-ray Space Telescope on December 11, 2021. The high-energy outburst lasted about a
minute, and follow-up observations taken from the 3.6-meter Devasthal Optical Telescope
identified a kilonova.

The spectral energy distribution of GRB afterglow is usually explained in terms of non-thermal
emission (due to synchrotron radiation). However, in this event, both thermal and non-thermal
emissions were included in the spectral energy distribution of the afterglow, modeled using the
magnificent and dim observations of the 3.6 m Devasthal Optical Telescope. After subtracting
the afterglow contribution from the collected data taken using the 3.6 m telescope and 4Kx4K
CCD IMAGER, the scientists, which include PI of the backend instrument Dr. Shashi Bhushan
Pandey along with research students Rahul Gupta, Amar Aryan, Amit Kumar, and Dr. Kuntal
Mishra found that the multiwavelength data could be well explained by additional thermal
spectra and that this thermal emission could be explained in terms of kilonova emission.

"Several years ago, Neil Gehrels, an astrophysicist and namesake of Swift suggested that some
long-duration GRBs may be produced by merging neutron stars. By GRB standards, this event
was relatively nearby, allowing space and ground-based telescopes to capture the dim light of
the kilonova. Kilonovae may also arise from more distant long GRBs, but we have not yet been
able to see them through observations,” said Eleonora Troja, an astrophysicist at the University
of Rome who led the team on the study.

 Dr. Shashi Bhushan Pandey and the team of Indian scientists involved in this work said that this
discovery challenges our current understanding about the origin of GRBs and gives rise to new
possibilities in this area of research. Professor Dipankar Banerjee, Director, ARIES, pointed out
that future time-domain astronomy has a unique potential to make a lot of such discoveries
using the 3.6 m Devasthal optical telescope.

In addition to the first data taken by the 3.6-meter telescope, this scientific discovery, published
in the journal Nature, also used Hubble Space Telescope, Multicolor Imaging Telescopes for
Survey and Monstrous Explosions, Color Alto Observatory, Devasthal Fast Optical Telescope,
and many other spaces and ground-based telescopes. It will help in understanding the process
of formation of heavy elements in the universe.

Publication Link: https://arxiv.org/ftp/arxiv/papers/2209/2209.03363.pdf

https://arxiv.org/ftp/arxiv/papers/2209/2209.03363.pdf
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For more details, please contact Dr. Shashi Bhushan Pandey, shashi@aries.res.in, mobile
9557470888.
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CHATGPT OPEN A NEW SEARCH PARADIGM
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A photo of 5G and AI technology, Global communication network concept. | Photo Credit: Getty
Images

(This article is part of Today’s Cache, The Hindu’s newsletter on emerging themes at the
intersection of technology, innovation and policy. To get it in your inbox, subscribe here.)

A little over two decades ago two Stanford graduates set out to organise information posted on
the world wide web. They built an algorithm that helped users find web links to content on the
internet. Browsing the web with the help of search engines like Google opened a new way for
people to access content online just by typing keywords.

The tool was the need of the hour for those who complained of information overload as digitised
content made publishing a lot easier compared to the earlier Gutenberg era. But this was only
the era of emails. The internet’s distribution channels enabled content to spread far and wide,
opening the floodgates of information. Search engines have helped people find content easily. 

Social media platforms like Twitter and Facebook later joined the flow, inundating the online
world with a lot more text, image and video data. According to some estimates, by 2025, the
amount of data generated on the Internet each day is expected to reach 463 exabytes globally.
[An exabyte is 10 to the power 18.]

Making sense of such vast amount of content is impossible. So, a better way to organise and
retrieve information can be helpful. Conversational chat bots could play a crucial role here,
similar to what Google did during the email era.

OpenAI most recently introduced its large language model (LLM) ChatGPT for people to play
with. The foundation accepts the chatbot has some limitations. And several users have also
highlighted that it returns nonsensical responses.

But, on a basic level, I found the chatbot to be quite useful. It opened a new paradigm in search
and retrieval that, possibly, would make information overload manageable. Understandably,
several users noted that school and college students could use the bot to get some assignments
done using the chatbot’s capability to give apt responses. Stack Overflow, a site where
developers ask and answer coding questions, temporarily banned the use of text generated from

https://www.thehindu.com/newsletter-subscription/article61456542.ece
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https://www.thehindu.com/sci-tech/technology/explained-what-can-new-ai-chatbot-chatgpt-do-openai-sam-altman-assistant-elon-musk/article66218169.ece
https://www.thehindu.com/sci-tech/technology/explained-what-can-new-ai-chatbot-chatgpt-do-openai-sam-altman-assistant-elon-musk/article66218169.ece
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ChatGPT. 

Perhaps, here OpenAI can think of a watermark solution. That could help forums such as Stack
Overflow and school and college educators withhold solutions developed from conversations
with ChatGPT.
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BATTERY FROM NUCLEAR WASTE TO POWER SPACE
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A file photo of a warning sign is displayed in a warehouse with containers filled with spent
nuclear fuel. | Photo Credit: Reuters

(This article is part of Today’s Cache, The Hindu’s newsletter on emerging themes at the
intersection of technology, innovation and policy. To get it in your inbox, subscribe here.)

Scientists working with the European Space Agency (ESA) are developing batteries made of
Americium, a nuclear waste, to power space missions.The ESA expects the technology to be
developed by the end of the decade to operate space missions in the dark side of the Moon or
areas far-off from the Solar System where solar power is limited, according to science journal 
Nature.

Once developed, the same basic power system could be reused on any missions on which solar
energy is unavailable. To ensure safety, the batteries are encapsulated in layers including a
platinum alloy, which seal in the americium while allowing heat to escape, the journal noted.

So far, the ESA has relied on US or Russian partners, which have used plutonium-238 batteries
to power space missions. The new tech, once developed, will allow the space agency to operate
spacecrafts without relying on solar panels and equipment from international partners.

Americium, which will be used to make new batteries, is a by-product of plutonium decay and
has never been used as a fuel. It can be extracted from reprocessed nuclear fuel used in civil
power plants and made into fuel pellets, which form the core of the batteries.

Americium’s advantage over plutonium-238 is that it is cheaper and more abundant. It has a
longer half-life than plutonium-238, so it lasts longer. It is also more readily available and costs
less to produce than plutonium-238 which has been in short supply over the past decade,
Nature reported.

European Ministers recently approved a funding of $30-million to build the battery system. ESA

https://www.thehindu.com/newsletter-subscription/article61456542.ece
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plans to launch americium-based power sources in its moon missions, scheduled to happen in
early 2030. It aims to conduct studies on the lunar surface and support astronauts working there.

After that, the agency also aims a space mission to the ice giants Uranus and Neptune, in the
2040s. American space agency NASA also considers americium very interesting for its Artemis
programme, which aims to establish a long-term presence on the Moon,  Nature noted.
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The story so far: In late November, news of the success of a drug to reduce cognitive decline in
patients with Alzheimer’s disease burst on the horizon with all the promise of being a silver
bullet. The drug, lecanemab, jointly developed by pharma companies Biogen and Eisai, was
tested on patients with early Alzheimer’s. Results of the study presented at the Clinical Trials on
Alzheimer’s Disease conference in San Francisco, U.S., and published in the New England
Journal of Medicine (NEJM) showed modest effects in arresting decline in cognitive and
functional aspects in patients with early disease. This has sparked hope in a world where an
estimated 55 million people live with the debilitating effects of Alzheimer’s disease.

Lecanemab belongs to a class of drugs called monoclonal antibodies. These antibody-mediated
drugs target beta amyloid, the protein deposition that is seen in patients with Alzheimer’s
disease, and disrupts cells function.

Neuropsychiatrist Ennapadam. S. Krishnamoorthy, founder, Buddhi Clinic, Chennai, says: “For
years amyloid plaques have thought to be an important target for treatment in Alzheimer’s. This
class of drugs does precisely that.”

As per the NEJM paper, the clinical trial, conducted over 18-months, a multi-centre, double-
blind, phase 3 trial, involved persons 50 to 90 years of age with early Alzheimer’s disease (mild
cognitive impairment or mild dementia due to Alzheimer’s disease) with evidence of amyloid
deposition. Participants were randomly assigned intravenous lecanemab or placebo. It was
observed that lecanemab “robustly removed the amyloid plaques.”

This was the primary end point of the trial, which showed a change in the score recorded at
baseline when the trial began on the Clinical Dementia Rating–Sum of Boxes (CDR-SB). Key
secondary end points included a change in amyloid burden on PET (positron-emission
topography). There were changes both in the lecanemab group versus the placebo group, the
researchers concluded.

The Lancet, in an editorial, argues that a phase-3 trial showing efficacy on clinical outcomes,
particularly after such a long and fruitless wait for a successful therapy for Alzheimer’s disease,
is welcome news.

https://www.thehindu.com/news/national/karnataka/world-alzheimers-report-2022-focuses-on-need-for-essential-post-diagnosis-care/article65915193.ece
https://www.thehindu.com/sci-tech/science/harnessing-the-brains-immune-cells-to-stave-off-neurodegenerative-diseases/article66238825.ece
https://www.thehindu.com/sci-tech/health/scientists-identify-apoe-gene-behind-sectional-vulnerability-of-brain-to-alzheimers/article66160020.ece
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However, it points out that the difference noticed on the CDR-SB scale may not be clinically
meaningful, going by metrics indicated in previous studies. Also, the development of amyloid-
related imaging abnormalities (ARIA) in one of five patients was a cause for concern.

The Lancet editorial concludes that given these concerns, “whether lecanemab is the game
changer that some have suggested remains to be seen.” It goes on to explain that ongoing trials
are assessing the efficacy of subcutaneous administration and whether lecanemab can prevent
onset of dementia in patients with amyloid pathology but no clinical symptoms. “However, the
immediate impact of lecanemab should not be overstated.”

Dr. Krishnamoorthy said the first of the drugs for Alzheimer’s — aducanumab — was approved
in fast-track mode, to much criticism. “Many experts were unhappy with the trial results that led
to its approval. Apart from the questionably small differences between the trial and placebo
groups, a concern was expressed also about serious side effects like haemorrhages in the brain
and oedema (brain swelling).”

Lecanemab, he adds, on the other hand, appears to have shown modest effects in early
dementia both via clinical improvements (scores in the CDR and ADAS-Cog rating scales) and
reduction in amyloid plaques. “The same problems of brain swelling and haemorrhages may
exist with this drug as well, and may be true for many antibody-mediated treatments,” he
explains.

For practitioners like him, this is an opportunity to be ‘cautiously optimistic’. “This is definitely a
step forward and offers hope with the following caveats, including eligibility criteria, intensity of
treatment, need for imaging and high costs.” Only those in the early course of the disease are
likely to benefit. It has to be delivered via weekly IV injections requiring hospital visits and close
monitoring, and in order to identify amyloid deposits, an amyloid PET, which is not available in
many countries in the developing world, is required. The cost, as The Lancet speculates, is likely
to be prohibitive for low-income and middle-income countries where most people with dementia
live.

An initial decision on the drug’s approval by the FDA is expected by January 6, 2023, and from
the European Medicines Agency later in 2023, according to The Lancet. The results on
lecanemab, it argues, “might well pave the way for much needed treatments for Alzheimer’s
disease. But for now, the key public health message for Alzheimer’s disease remains that laid
out in the 2020 Lancet Commission on dementia prevention, intervention, and care: target the
modifiable risk factors for dementia—such as hypertension, smoking, diabetes, and obesity—to
maintain brain health across the lifespan”.
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Public health experience has shown that undernutrition and TB form a vicious cycle. Poor
nutritional status predisposes an individual to get infected by the disease, or have a dormant
disease manifest clinically. TB leads to depletion of nutrient reserves and aggravation of
undernutrition.

Optimum nutritional support to TB patients improves weight gain, adherence to therapy, muscle
strength, quality of life, robust recovery and reduced mortality. Good nutrition also prevents
relapse of the disease.

With a sharper focus on the nutritional improvement among TB patients, the Union Health
Ministry launched the Ni-kshay Poshan Yojana in 2018 as part of National TB Elimination
Programme (NTEP) which provides direct cash benefit transfer of 500 per month to TB patients
on treatment.

Large-scale country-wide health programmes such as smallpox and polio eradication became a
success only through j an bhagidari (people’s participation). Community participation plays a key
role in mass awareness, behaviour change, demand creation, clearing myths and convincing the
reluctant to embrace services. The success of these health programmes reinforced our belief
that a further augmentation of multi-sectoral approach involving community and institutional-
stakeholder support in TB elimination is required. This can play a pivotal role in addressing the
social and nutritional determinants, thereby contributing toward the attainment of national goal.

Jan bhagidari forms the core principle of the recently launched Pradhan Mantri TB Mukt Bharat
Abhiyaan to provide additional support to TB patients. 

Under this,  Ni-kshay Mitras can adopt and care for TB patients.  Ni-kshay Mitras are volunteers
who could be individuals, NGOs, co-operative societies, corporates, and even political parties.

They commit to help the TB patients through nutritional support, nutritional supplements,
additional investigations and vocational support.

This public health initiative has already shown good uptake. Within three months of its launch,
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more than 52,000  Ni-kshay Mitras have registered. 

Helping a TB patient could avert ruinous downslide of a family due to wage loss. Humanitarian
support from people could save the life of a TB patient.

(Vinod K. Paul is Member (Health), NITI Aayog and a Nikshay-Mitra. Views expressed are
personal)
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Optoma launched energy-saving, mercury-free laser projectors for the Indian market.  | Photo
Credit: Special Arrangement

Optoma, on Thursday, launched its new range of eco-friendly laser projectors for the Indian
market. The new range is energy-saving, mercury-free, and more economical allowing them to
ensure lower carbon footprints, the company said.

(For insights on emerging themes at the intersection of technology, business and
policy, subscribe to our tech newsletter Today’s Cache.)

The laser technology and high conversion efficiency allow the new projectors to work with half
the power consumption compared to lamp-based projectors, it said.

The Optoma eco-friendly projectors come with a 34% reduction in size as compared to the
previous generation of projectors.

The new range includes the ZX350e, ZW350e, ZH350, AZX360ST, AZW360ST & AZH360ST.

“We have introduced the Next Generation of our projectors which will save up to 47% power
consumption and help in reducing around 1265Kg CO2e during the life span of a projector. We
have introduced our new Eco-Friendly Laser projector series which is specially made for
environment sustainability”, Vijay Sharma, Country Head - India, Optoma Corporation, said.

Optoma’s eco-friendly laser projector series starts at 72,000 and will be available in the market
from next month onward throughout the country.

COMMents

SHARE

technology (general) / gadgets (general)

https://www.thehindu.com/newsletter-subscription/article61456542.ece
https://www.thehindu.com/tag/1506-1461/
https://www.thehindu.com/tag/1506-1461/
https://www.thehindu.com/tag/1287-1197/


Page 37

cr
ac

kIA
S.co

m

BACK TO TOP

Comments have to be in English, and in full sentences. They cannot be abusive or personal.
Please abide by our community guidelines for posting your comments.

We have migrated to a new commenting platform. If you are already a registered user of The
Hindu and logged in, you may continue to engage with our articles. If you do not have an
account please register and login to post comments. Users can access their older comments by
logging into their accounts on Vuukle.

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com

/termsofuse/
/termsofuse/


Page 38

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2022-12-11

JAPANESE BILLIONAIRE MAEZAWA ANNOUNCES
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Space flight participant Yusaku Maezawa said Friday, December 9, 2022 that K-pop star TOP
will be among the eight crew members who will join him on a flyby around the moon on a
SpaceX spaceship next year. | Photo Credit: AP

Japanese billionaire Yusaku Maezawa announced Thursday eight crew members who will join
him for a journey around the Moon planned for 2023 on a SpaceX rocket that is still under
development.

The mission, known as dearMoon, was first announced in 2018. Maezawa initially said he would
invite a crew of six-to-eight artists, but later changed the entry requirements to a competition
which applicants could apply for online.

The eight people chosen were DJ and producer Steve Aoki of the United States; Tim Dodd, an
American YouTuber; Czech artist Yemi AD; Rhiannon Adam, an Irish photographer; British
photographer Karim Iliya; American filmmaker Brendan Hall; and Indian actor Dev Joshi, and K-
pop musician TOP of South Korea.

There were also two backup crew members: snowboarder Kaitlyn Farrington of the US and
dancer Miyu of Japan.

Also Read | SpaceX launches first Falcon Heavy mission in three years

"I hope each and every one will recognise the responsibility that comes with leaving the Earth,
traveling to the Moon and back," Maezawa said in an announcement video on YouTube.

"They will gain a lot from this experience, and I hope they will use that to contribute to the planet,
to humanity."

According to a mission profile graphic on the dearMoon website, the round trip would last almost
six days and circumnavigate the Moon without landing.

https://www.thehindu.com/sci-tech/technology/tesla-elon-musk-spacex-launches-first-falcon-heavy-mission-in-three-years/article66084893.ece
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When completed, SpaceX's Starship will be the most powerful rocket ever built.

Although its upper stage has succeeded in test flights within the atmosphere and successfully
landed, SpaceX has yet to carry out an orbital test flight -- something founder Elon Musk has
repeatedly promised will happen by the end of 2022.

Maezawa, the mega-rich founder of Japan's largest online fashion mall, flew last year to the
International Space Station aboard a Russian Soyuz rocket, paying a reported 10 billion yen.
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INDIA IS THE LARGEST ‘CONNECTED’ NATION IN THE
WORLD TODAY WITH MORE THAN 800 MILLION
BROADBAND USERS: MOS SHRI RAJEEV
CHANDRASEKHAR
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The Minister of State for Electronics & Information Technology and Skill Development &
Entrepreneurship, Shri Rajeev Chandrasekhar has said that India is the largest ‘connected’
nation in the world today with more than 800 million broadband users. He was addressing the
concluding ceremony of the India Internet Governance Forum 2022, here yesterday, with the
theme ‘Leveraging Techade for Empowering Bharat’. The Secretary, MeitY, Shri Alkesh Kumar
Sharma and other dignitaries were present on the occasion.

MoS, Shri Rajeev Chandrasekhar addressing IIGF 2022

 

Speaking on the occasion Shri Rajeev Chandrasekhar said that we are the largest ‘connected’
nation in the world with 800 million Indian users. 5G and the largest rural broadband connectivity
network project at BharatNet will have 1.2 billion Indian users constituting the single largest
presence of the global internet. He further said that we also expect further technological
innovations as well as updated regulatory policies to remain relevant. The deep involvement by
all stakeholders will be the third leg of this Global Standard Cyber Law Framework that we hope
will catalyze the Indian internet and the economy, he added.

The MoS said that India now has a tremendous powerful offering, identity authentication to a
very diverse and rich suite of applications, and improved accessibility to the internet to countries
in the Global South which have not been able to step up and create the same sort of pace of
digitization of the economy is an internetization of their economies. He further said that during
the G20 Presidency, the Prime Minister declared that he will be open to India offering that
platform to all those nations in the Global South that want to transform their digital economy and
their governance model as India. The multistakeholder architecture of the Indian internet
happened after a lot of effort. In the next few years, this multistakeholder engagement must go
beyond the intellectual academic discussion to ensure the internet grows and innovation grows
while keeping both safe and trusted and accountable for all the billion digital nagriks of India, he
added.
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The Secretary, MeitY, Shri Alkesh Kumar Sharma addressing IIGF 2022

 

Speaking about the second edition of IIGF, the Secretary, MeitY, Shri Alkesh Kumar Sharma
said that the Digital India program augments India’s mission with digital literacy initiative skills
with an exemplary indigenous success story, which has become a world story with technical
progress shaping new India. The theme of IIGF 2022 “Leveraging Techade for Empowering
Bharat” is appropriate as India is looking at the major initiative of connecting the unconnected
ones with best internet connectivity. He further said that we are looking at building laws which
ensure the privacy, protection, data, security and safety of our citizens. We are also looking at
how to create a trillion-dollar digital economy in the next three years, he added.

About IIGF

The India Internet Government Forum is an initiative associated with the UN Internet
Governance Forum (UN-IGF). The Internet Governance Forum (IGF) is a multi-stakeholder
platform bringing representatives together from various groups, all at par to discuss public policy
issues related to the Internet.

 

***

RKJ/BK

The Minister of State for Electronics & Information Technology and Skill Development &
Entrepreneurship, Shri Rajeev Chandrasekhar has said that India is the largest ‘connected’
nation in the world today with more than 800 million broadband users. He was addressing the
concluding ceremony of the India Internet Governance Forum 2022, here yesterday, with the
theme ‘Leveraging Techade for Empowering Bharat’. The Secretary, MeitY, Shri Alkesh Kumar
Sharma and other dignitaries were present on the occasion.

MoS, Shri Rajeev Chandrasekhar addressing IIGF 2022

 

Speaking on the occasion Shri Rajeev Chandrasekhar said that we are the largest ‘connected’
nation in the world with 800 million Indian users. 5G and the largest rural broadband connectivity
network project at BharatNet will have 1.2 billion Indian users constituting the single largest
presence of the global internet. He further said that we also expect further technological
innovations as well as updated regulatory policies to remain relevant. The deep involvement by
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all stakeholders will be the third leg of this Global Standard Cyber Law Framework that we hope
will catalyze the Indian internet and the economy, he added.

The MoS said that India now has a tremendous powerful offering, identity authentication to a
very diverse and rich suite of applications, and improved accessibility to the internet to countries
in the Global South which have not been able to step up and create the same sort of pace of
digitization of the economy is an internetization of their economies. He further said that during
the G20 Presidency, the Prime Minister declared that he will be open to India offering that
platform to all those nations in the Global South that want to transform their digital economy and
their governance model as India. The multistakeholder architecture of the Indian internet
happened after a lot of effort. In the next few years, this multistakeholder engagement must go
beyond the intellectual academic discussion to ensure the internet grows and innovation grows
while keeping both safe and trusted and accountable for all the billion digital nagriks of India, he
added.

The Secretary, MeitY, Shri Alkesh Kumar Sharma addressing IIGF 2022

 

Speaking about the second edition of IIGF, the Secretary, MeitY, Shri Alkesh Kumar Sharma
said that the Digital India program augments India’s mission with digital literacy initiative skills
with an exemplary indigenous success story, which has become a world story with technical
progress shaping new India. The theme of IIGF 2022 “Leveraging Techade for Empowering
Bharat” is appropriate as India is looking at the major initiative of connecting the unconnected
ones with best internet connectivity. He further said that we are looking at building laws which
ensure the privacy, protection, data, security and safety of our citizens. We are also looking at
how to create a trillion-dollar digital economy in the next three years, he added.

About IIGF

The India Internet Government Forum is an initiative associated with the UN Internet
Governance Forum (UN-IGF). The Internet Governance Forum (IGF) is a multi-stakeholder
platform bringing representatives together from various groups, all at par to discuss public policy
issues related to the Internet.
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NASA’S ORION CAPSULE IS BACK FROM THE MOON
AFTER A 25-DAY TEST FLIGHT
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In this still image taken from NASA TV, NASA’s unmanned Orion spaceship splashes down in
the Pacific Ocean off Baja California, Mexico, on December 11, 2022. Photo: NASA TV via AFP

NASA’s Orion capsule made a blisteringly fast return from the moon on December 11,
parachuting into the Pacific off Mexico to conclude a test flight that should clear the way for
astronauts on the next lunar flyby.

The incoming capsule hit the atmosphere at Mach 32, or 32 times the speed of sound, and
endured reentry temperatures of 5,000°F (2,760°C) before splashing down west of Baja
California near Guadalupe Island. A Navy ship quickly moved in to recover the spacecraft and its
silent occupants — three test dummies rigged with vibration sensors and radiation monitors.

NASA hailed the descent and splashdown as spectacular and close to perfect.

“I’m overwhelmed,” NASA Administrator Bill Nelson said from Mission Control in Houston. “This
is an extraordinary day... It’s historic because we are now going back into space — deep space
— with a new generation.”

The space agency needed a successful splashdown to stay on track for the next Orion flight
around the moon, currently targeted for 2024. Four astronauts will make the trip. That will be
followed by a two-person lunar landing as early as 2025.

Astronauts last landed on the moon 50 years ago on Sunday. After touching down on December
11, 1972, Apollo 17s Eugene Cernan and Harrison Schmitt spent three days exploring the valley
of Taurus-Littrow, the longest stay of the Apollo era. They were the last of the 12 moonwalkers.

Orion was the first capsule to visit the moon since then, launching on NASA’s new mega moon
rocket from Kennedy Space Center on November 16. It was the first flight of NASA’s new
Artemis moon programme, named after Apollo’s mythological twin sister.

“Splashdown! From Tranquility Base to Taurus-Littrow to the tranquil waters of the Pacific, the

https://www.thehindu.com/sci-tech/science/nasas-mightiest-rocket-artemis-lifts-off-50-years-after-apollo/article66143684.ece
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latest chapter of NASA’s journey to the moon comes to a close. Orion back on Earth,”
announced Mission Control commentator Rob Navias.

While no one was on the $4 billion test flight, NASA managers were thrilled to pull off the dress
rehearsal, especially after so many years of flight delays and busted budgets. Fuel leaks and
hurricanes conspired for additional postponements in late summer and fall.

In an Apollo throwback, NASA held a splashdown party at Houston’s Johnson Space Center on
Sunday, with employees and their families gathering to watch the broadcast of Orion’s
homecoming. Next door, the visitor center threw a bash for the public.

Getting Orion back intact after the 25-day flight was NASA’s top objective. With a return speed
of 40,000 kmph — considerably faster than coming in from low-Earth orbit — the capsule used a
new, advanced heat shield never tested before in spaceflight. To reduce the gravity or G loads,
it dipped into the atmosphere and briefly skipped out, also helping to pinpoint the splashdown
area.

All that unfolded in spectacular fashion, Nelson noted, allowing for Orion’s safe return.

The splashdown occurred about 482 km south of the original target zone. Forecasts calling for
choppy seas and high wind off the Southern California coast prompted NASA to switch the
location.

Orion logged 2.25 million km as it zoomed to the moon and then entered a wide, swooping orbit
for nearly a week before heading home.

It came within 130 km of the moon twice. At its farthest, the capsule was more than 4,30,000 km
from Earth.

Orion beamed back stunning photos of not only the gray, pitted moon, but also the home planet.
As a parting shot, the capsule revealed a crescent Earth that left the mission team speechless.

This image provided by NASA shows the Orion spacecraft approaching Earth on December 11,
2022, as it neared the end of its three-week test flight to the moon. Photo: NASA via AP

The moon has never been hotter. Just hours earlier Sunday, a spacecraft rocketed toward the
moon from Cape Canaveral. The lunar lander belongs to ispace, a Tokyo company intent on
developing an economy up there. Two U.S. companies, meanwhile, have lunar landers
launching early next year.
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BIG TECH AND THE NEED IN INDIA FOR EX-ANTE
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‘With India now on the cusp of a digital transformation, it is essential that the country has a level-
playing field to ensure a fair opportunity for new-age start-ups and Micro, Small and Medium
Enterprises’ | Photo Credit: Getty Images/iStockphoto

The Indian anti-trust body, the Competition Commission of India (CCI)’s move, in October, to
impose a penalty of 1,337.76 crore on Google for abusing its dominant position in the android
mobile device ecosystem, has forced us, once again, to rethink the market power of Big Tech
companies. When India established the CCI under the Indian Competition Act 2002, it was to
protect and promote competition in markets, and prevent practices that hinder competition.
However, it did not account for the network effect of Big Tech companies as a force to reckon
with. As their market dominance increased rather exponentially, the European Union, the United
States, and even Australia realised their market-distorting abilities and moved to transform their
competition law. The EU’s Digital Market Act and “gatekeepers” who will enforce rules and
regulations ex-ante to foresee anti-competitive practices is an example. As for India, the
Competition (Amendment) Bill, and its proposed amendments, partially address these issues.
India should have used this as a chance to overhaul its competition law, especially when the Bill
is due to be passed in Parliament’s winter session.

In any free economy, market dominance is natural. But things get hazy when it is abused to
prevent competition. As the CCI says, the intent of Google’s business was to make users on its
platforms abide by its revenue-earning service, i.e., an online search to directly affect the sale of
their online advertising services. Thus, network effects, along with a status quo bias, created
significant entry barriers for competitors to enter or operate in the markets concerned. While the
competition laws address that anomaly, they are too slow to respond in complex technical
sectors. By the time an order is passed, the dominant player has gained an edge — as in the
case of Google. Thus, in this context, there is an urgent need for ex-ante legislation to prevent
market failures and mitigate possible anti-competitive conduct.

Predatory pricing entails the lowering of prices that forces other firms to be out competed.
Amazon and Flipkart were accused of deep discounting and creating in-house brands to
compete with local sellers. Only recently, the CCI raided their offices in an anti-competition
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probe, leading to Amazon being forced to cut its ties with Cloudtail. Thus pricing plays a
fundamental role in defining the position of any digital platform in the marketplace. It is essential
to establish an ex-ante framework to ensure a level playing field for local sellers. The
Government’s Open Network for Digital Commerce (ONDC) platform is a reliable option for
these small players.

A crucial aspect of self-preferencing beyond the search algorithms is the bundling of services,
especially with pre-installed apps, where the manufacturers eliminate competition without the
consumer’s consent. Apple is facing heat in the U.S. and Europe over pre-installed apps after
Russia forced Apple to provide third-party apps at the time of installation. So, Indian competition
laws need to be vigilant through an ex-ante framework.

While the data economy has evolved, we have not dealt with its regulation as effectively. There
is sensitive data stored on these platforms (financial records, phone location, and medical
history). Big corporations have asserted ownership of the right to use or transfer this data
without restriction.

While one might attribute it to efficiency barriers, the greed for data is a motivation. Further, the
storage and collection of women’s and children’s data need to be dealt with more cautiously to
build a safe digital place.

Finally, market distortion can also lead to poorer quality of services, data monopoly, and stifle
innovation. For a consumer, there is a need to establish harmony of the Competition law with the
new Consumer Protection Act 2020 and e-commerce rules. The new law should include a
mechanism to ensure fair compensation for consumers who face the brunt of the anti-
competitive practices of the Big Techs. This should ensure that the penalties and restrictions
being imposed on companies also ensure proportionate compensation for consumer losses.

With India now on the cusp of a digital transformation, it is essential that the country has a level-
playing field to ensure a fair opportunity for new-age start-ups and Micro, Small and Medium
Enterprises. The Competition Act of 2000, was largely constituted to deal with the physical
marketplace. There is an urgent need to contextualise the law to the digital marketplace and
devise new provisions with adequate ex-ante legislation. The EU has already noted this need
through the Digital Markets Act. It is time that similar legislation is adopted in India.

It is equally important to contextualise India’s reality. Kirana stores competing with e-retailers
such as Big Basket is an example of unfair competition between legacy businesses and their
digital counterparts. In such a setting, bulldozing through an EU-based approach to competition
might not be the best way for Indian marketplace interests in protecting the local digital
economy. Thus, India needs a new ex-ante-based framework that promotes competition by
ensuring a level-playing field for the big, the small, the old and the new.

Amar Patnaik is a Member of Parliament, Rajya Sabha from Odisha and an advocate. He was a
former CAG bureaucrat. The views expressed are personal
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A file photo of Pierre Fautrel, of French entrepreneurs called Obvious, poses in front of the
artwork “La Comtesse de Belamy” (2018), created by the Generative Adversarial Network
(GAN). | Photo Credit: Reuters

(This article is part of Today’s Cache, The Hindu’s newsletter on emerging themes at the
intersection of technology, innovation and policy. To get it in your inbox, subscribe here.)

It seems like it is the season of all things AI. ChatGPT has been in the spotlight since the start of
this month. More than a million users have queried the large language model with a variety of
questions. And the giant chatbot has replied to almost all queries with a Wikipedia-like ease
(some of its answers were wrong though).

OpenAI’s bot was an upgrade of its predecessor GPT-3, which was launched two years ago,
and it is now exclusively licensed to Microsoft. It was the first language model to show that AI
could convincingly write like a human. This new bot, based on GPT-3.5, has the ability to blend
text and computer codes. That means it not only replies to general text questions and answers,
but also fixes programming codes (incorrectly in some instances).

GPT-3.5 and its predecessor are trained on sentences, words, parts of a speech, loads of data
from social media posts, Wikipedia entries and news articles. Last year, Sam Altman’s OpenAI
revealed another AI use case with the Dall-E app. The 12-billion parameter version of machine
learning model could convert text to images. ChatGPT and Dall-E are what happens when Big
Data meets super-fast computation.

While ChatGPT is purely a text-based interface, Dall-E uses text input to process an image-
based output. These bots are one end of the AI spectrum. They are built keeping conversations
between machines and humans at the centre.

At the other end is the AI-based app Lensa AI. It uses a machine learning model, Stable
Diffusion, to create artistic portrait images based on the input of two dozen selfie photographs.
But, the ML model uses digital images scraped from the web to process the artistic output. It is a

https://www.thehindu.com/newsletter-subscription/article61456542.ece
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well-equipped greenroom, but uses tools of other creators to make the user look good digitally.

The app is built by Prisma Labs. Six years ago, the company became popular when it let users
transform their selfies into pictures in the style of famous artists. Lensa AI is now built on an
image-based deep learning model that uses massive amount of digital art scraped from the web
and LAION-5B database to train its machine learning engine.

Artists, whose works are scraped by this engine, are unable to either opt-in or -out of this
algorithm. This has been the case even when Stable Diffusion was first introduced earlier this
year. Some artists had raised concerns that their images were being used by the algorithm
without giving them credit or payment. Their complaint didn’t end there, artists also felt
threatened that such an ML model could threaten their livelihoods as deep neural networks
could create digital art at a much faster rate and at scale compared to what human artists can.

Such complaints haven’t stopped Prisma from building Lensa AI for general use. Within weeks
after its launch, the app took the top spot in Apple’s App Store. An annual paid version costs
Rs.2,499 in India. But the company offers a seven-day free trial to play with the app. The app
suggests users submit 10-20 selfies for best results. The images must be close-up shots of the
user’s face, and they must have a variety of backgrounds, facial expressions, and angles.

Once users submit the images, small concentric circles zoom in and out against the app’s black
background. After processing the images, the viral photo-editing app creates “magic avatars”
using the subject’s facial features.

In 2018, Lensa launched its first photo editing tool. And now, this recent launch with the magic
avatars feature helps transform digital self-portraits into artistic images in a variety of themes.
The app is a great tool for editing photographs. And the free version has a three-image limit per
day.

The photo editor has some privacy concerns even though its policy notes it doesn’t use
uploaded photos for anything other than to apply filters and effects. However, it says it may use
information to train its algorithms to make the app more effective. It also mentions that it will
collect data to personalise content.

And when a user signs the app’s terms of use, they will be allowing Lensa AI a “perpetual,
irrevocable, nonexclusive, royalty-free, worldwide, fully-paid, transferable, sub-licensable license
to use, reproduce, modify, distribute, create derivative works of your User Content, without any
additional compensation to you and always subject to your additional explicit consent for such
use where required by applicable law.”

Now, if you are a digital artist who plans to use get some greenroom touch up with Lensa AI for
your art work, those terms will come back to bite as you will be granting the app an irrevocable
right to your content.
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This undated image provided by the National Ignition Facility at the Lawrence Livermore
National Laboratory shows the NIF Target Bay in Livermore, California. The system uses 192
laser beams converging at the centre of this giant sphere to make a tiny hydrogen fuel pellet
implode. | Photo Credit: AP

U.S. researchers announced a historic nuclear fusion breakthrough on Tuesday that could pave
the way for alternative clean energy sources.

The Lawrence Livermore National Laboratory (LLNL) said an experiment it conducted this month
“produced more energy from fusion than the laser energy used to drive it”.

The U.S. Department of Energy described the achievement of fusion ignition as a “major
scientific breakthrough” that will lead to “advancements in national defense and the future of
clean power.”

LLNL director Dr. Kim Budil described it as “is one of the most significant scientific challenges
ever tackled by humanity.”

Scientists have been working for decades to develop nuclear fusion - touted by its supporters as
a clean, abundant and safe source of energy that could eventually allow humanity to break its
dependence on the fossil fuels driving a global climate crisis.

Look up, and it's happening right above you — nuclear fusion reactions power the sun and other
stars.

The reaction happens when two light nuclei merge to form a single heavier nucleus. Because
the total mass of that single nucleus is less than the mass of the two original nuclei, the leftover
mass is energy that is released in the process, according to the Department of Energy.

December 13, 2022, U.S. Energy secretary Jennifer Granholm and under-secretary for nuclear
security Jill Hruby are due to announce a major scientific breakthrough in nuclear fusion after 50
years of research. Graphic shows how inertial confinement fusion works. nuclear clean energy |

https://www.thehindu.com/sci-tech/science/us-scientists-announce-breakthrough-in-fusion-energy-that-powers-the-sun-and-stars/article66259632.ece
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In the case of the sun, its intense heat — millions of degrees Celsius — and the pressure
exerted by its gravity allow atoms that would otherwise repel each other to fuse.

Scientists have long understood how nuclear fusion has worked and have been trying to
duplicate the process on Earth as far back as the 1930s. Current efforts focus on fusing a pair of
hydrogen isotopes — deuterium and tritium — according to the Department of Energy, which
says that particular combination releases “much more energy than most fusion reactions” and
requires less heat to do so.

Daniel Kammen, a professor of energy and society at the University of California at Berkeley,
said nuclear fusion offers the possibility of “basically unlimited” fuel if the technology can be
made commercially viable. The elements needed are available in seawater.

Also Read | A renewable energy revolution, rooted in agriculture 

It's also a process that doesn't produce the radioactive waste of nuclear fission, Kammen said.

One way scientists have tried to recreate nuclear fusion involves what's called a tokamak — a
doughnut-shaped vacuum chamber that uses powerful magnets to turn fuel into a superheated
plasma (between 150 million and 300 million degrees Celsius) where fusion may occur.

The Livermore lab uses a different technique, with researchers firing a 192-beam laser at a
small capsule filled with deuterium-tritium fuel. The lab reported that an August 2021 test
produced 1.35 megajoules of fusion energy — about 70% of the energy fired at the target. The
lab said several subsequent experiments showed declining results, but researchers believed
they had identified ways to improve the quality of the fuel capsule and the lasers' symmetry.

“The most critical feature of moving fusion from theory to commercial reality is getting more
energy out than in,” Kammen said.
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genetic therapy | Photo Credit: Getty Images

The story so far: Scientists in the United Kingdom testing a new form of cancer therapy,
reported success in a teenaged girl, Alyssia, with a form of cancer called T-cell acute
lymphoblastic leukaemia.

In this form of blood cancer, the T-cells, which are a class of white blood cells, equipped to hunt
and neutralise threats to the body, turn against the body and end up destroying healthy cells that
normally help with immunity. The disease is rapid and progressive and is usually treated by
chemotherapy and radiation therapy.

The BBC reported that Alyssia, 13, tried several of the standard treatments including
chemotherapy and radiation but with limited success. Just when it seemed there was no hope,
she was enrolled in the trial testing of an experimental medicine. This trial was led by doctors
and scientists at the University College, London and Great Ormond Street hospital. Alyssia was
the first to receive experimental gene therapy that relied on a new technique called ‘base
editing.’

A person’s genetic code is several permutations of four bases: Adenine (A), Guanin (G),
cytosine (C) and thymine (T). Sequences of these bases, akin to letters in the alphabet, spell out
genes that are instructions to produce the wide array of proteins necessary for the body’s
functions. In Alyssia’s case, her T-cells — perhaps because of a mis-arrangement in the
sequence of bases — had become cancerous. A way to correct this mis-arrangement could
mean a healthier immune system. In the last two decades, the world of biomedical engineering
has been enthused by a technique that allow genes to be altered and errors ‘fixed.’ The most
popular among these approaches has been the CRISPR-cas9 system.

Inspired by how certain bacteria defend themselves against viruses, by snipping out and storing
pieces of their genes, the CRISPR-cas 9 system, consists of an enzyme that acts like molecular
scissors. It can be made to cut a piece of DNA at a precise location and a guide RNA can be
used to insert a changed genetic code at the sites of incision. While there are a few ways to
effect such changes, the CRISPR-cas9 system is believed to be the fast, most versatile system
to effect such gene editing. David Liu, of the Broad Institute, Massachusetts has improvised on
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the CRISPR-cas9 system to be able to directly change certain bases: thus, a C can be changed
into a G and T into an A.

While still a nascent technology, base editing is reportedly more effective at treating blood
disorders which are caused by so-called single point mutations, or when a change in a single
base pair can cause terminal disease.

The objective of the gene therapy in the case of T-cell leukamia was to fix her immune system in
a way that it stops making cancerous T-cells. First, healthy T-cells were extracted from a donor
and put through a series of edits. The first base edit blocked the T-cells targeting mechanism so
it would cease attacking Alyssa’s body, the second removed a chemical marking, called CD7,
which is on all T-cells and the third prevented the cells being killed by a chemotherapy drug.
Finally, the T-cells were programmed to destroy all cells — cancerous or protective — with CD7
marked on it. After spending a month in remission, she was given a second donor transplant to
regrow her immune system that would contain healthy T-cells.

Three months after the treatment, her cancer seemed to resurface but the most recent
investigations suggest no signs of it, according to the BBC. Alyssia was one of 10 people
enrolled in the trial to receive the treatment.

It has been 1.5 years since she was first diagnosed with the disease and whether the treatment
has reliably and entirely fixed her immune system, remains to be established.
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“KAZIND – 2022” TO COMMENCE AT UMROI
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The 6th Edition of Indo - Kazakhstan joint training exercise “KAZIND-22” is scheduled to be
conducted at Umroi (Meghalaya) from 15 to 28 December 2022. Joint annual training exercise
with the Kazakhstan Army was instituted in 2016 as Exercise Prabal Dostyk, which was later
upgraded to a company level exercise and renamed as Ex Kazind in 2018.

Kazakhstan Army soldiers comprising of troops from the Regional Command, South and Indian
Army soldiers from the 11 Gorkha Rifles will be participating in the exercise. Aim of the exercise
is to build positive military relations, imbibe each other’s best practices and promote the ability to
operate together while undertaking counter terrorist operations in semi urban / jungle scenario,
under a UN peace enforcement mandate. This joint exercise will enable the two armies to train,
plan and execute a series of combined tactical drills for neutralising of likely threats that may be
encountered in UN peace keeping operations.

The scope of this exercise involves a Command Post Exercise (CPX) at the Battalion level and
Company level Field Training Exercise (FTX) on sub-conventional operations. During the
exercise, participants will engage in variety of missions ranging from joint planning, joint tactical
drills, basics of special arms skills, HADR and raiding a hostile target.

“Exercise KAZIND” will enhance the level of defence cooperation between Indian Army and
Kazakhstan Army which will further foster the bilateral relations between the two nations.

****

SC/RSR/VK

The 6th Edition of Indo - Kazakhstan joint training exercise “KAZIND-22” is scheduled to be
conducted at Umroi (Meghalaya) from 15 to 28 December 2022. Joint annual training exercise
with the Kazakhstan Army was instituted in 2016 as Exercise Prabal Dostyk, which was later
upgraded to a company level exercise and renamed as Ex Kazind in 2018.

Kazakhstan Army soldiers comprising of troops from the Regional Command, South and Indian
Army soldiers from the 11 Gorkha Rifles will be participating in the exercise. Aim of the exercise
is to build positive military relations, imbibe each other’s best practices and promote the ability to
operate together while undertaking counter terrorist operations in semi urban / jungle scenario,
under a UN peace enforcement mandate. This joint exercise will enable the two armies to train,
plan and execute a series of combined tactical drills for neutralising of likely threats that may be
encountered in UN peace keeping operations.

The scope of this exercise involves a Command Post Exercise (CPX) at the Battalion level and
Company level Field Training Exercise (FTX) on sub-conventional operations. During the
exercise, participants will engage in variety of missions ranging from joint planning, joint tactical
drills, basics of special arms skills, HADR and raiding a hostile target.

“Exercise KAZIND” will enhance the level of defence cooperation between Indian Army and
Kazakhstan Army which will further foster the bilateral relations between the two nations.
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The advanced radar SWOT satellite, short for Surface Water and Ocean Topography and
designed and built at NASA’s Jet Propulsion Laboratory (JPL) near Los Angeles, is seen in an
artist’s rendition. | Photo Credit: Reuters

A SpaceX rocket was due for launch from California early on Friday carrying a U.S.-French
satellite designed to conduct the first global survey of Earth's surface waters, shedding new light
on the mechanics and consequences of climate change.

The Falcon 9 rocket, owned and operated by billionaire Elon Musk's commercial launch
company under NASA contract, was set for blastoff at 3:46 a.m. PST (1146 GMT) from
Vandenberg U.S. Space Force Base, about 170 miles (275 km) northwest of Los Angeles.

Weather forecasts on Thursday predicted favourable conditions for liftoff, which a NASA launch
services team is managing. The countdown was postponed from Thursday for 24 hours after
inspectors detected moisture in two of the rocket's nine main engines, but the issue was
resolved following further analysis, NASA said.

The rocket's payload, the Surface Water and Ocean Topography satellite, or SWOT,
incorporates advanced microwave radar technology to collect high-definition measurements of
oceans, lakes, reservoirs and rivers over 90% of the globe.

The data, compiled from radar sweeps of the planet at least twice every 21 days, will be used to
enhance ocean-circulation models, bolster weather and climate forecasts and aid in managing
scarce freshwater supplies in drought-stricken regions, researchers say.

Also Read | PSLV-C54 successfully places earth observation satellite, 8 nanosatellites in
orbit

Components of the SUV-sized satellite were built primarily by NASA's Jet Propulsion Laboratory
(JPL) near Los Angeles and the French space agency CNES.
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Nearly 20 years in development by the U.S. space agency with contributions from its
counterparts in Canada and Britain, SWOT was one of 15 missions listed by the National
Research Council as projects NASA should undertake in the coming decade.

One major thrust of the mission is to explore how oceans absorb atmospheric heat and carbon
dioxide in a process that naturally regulates global temperatures and has helped to minimize
climate change.

Oceans are estimated to have absorbed more than 90% of the excess heat trapped in Earth's
atmosphere by human-caused greenhouse gas emissions.

Scanning the seas from orbit, SWOT will be able to precisely measure fine differences in surface
elevations around the smaller currents and eddies where much of the oceans' drawdown of heat
and carbon is believed to occur, according to scientists.

Understanding the mechanism by which that happens will help answer a pivotal question: What
is the tipping point at which oceans start releasing, rather than absorbing, large amounts of heat
back to the atmosphere, thus intensifying global warming?

Also Read | Artemis: Why it may be the last mission for NASA astronauts

SWOT's ability to discern smaller surface features also will help study the impacts of rising
ocean levels on coastal areas.

More precise data along tidal zones would help predict how far storm-surge flooding may
penetrate inland, and the extent of saltwater intrusion into estuaries, wetlands and aquifers.

Freshwater bodies are another key focus of SWOT, equipped to observe the entire length of
nearly all rivers wider than 330 feet (100 meters), as well as more than 1 million lakes and
reservoirs larger than a few New York City blocks.

Taking inventory of Earth's water resources repeatedly over SWOT's three-year mission will
enable researchers to better trace fluctuations in the planet's rivers and lakes during seasonal
changes and major weather events.

SWOT's main radar instrument operates at the so-called Ka-band frequency of the microwave
spectrum, allowing its scans to penetrate cloud cover and darkness over wide swaths of Earth's
surface. This enables scientists to accurately map observations in two dimensions regardless of
weather or time of day, and to cover large geographic areas more quickly than before.

Previous studies of water bodies relied on data taken at specific points, such as from river or
ocean gauges, or from satellites that could only track measurements along a one-dimensional
line, requiring scientists to fill in the data gaps through extrapolation.

If all goes as planned, the SWOT satellite will begin producing research data within several
months.
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Twitter is also banning promotions of third-party social media link aggregators such as Linktree,
which some people use to show where they can be found on different websites. File | Photo
Credit: Reuters

Twitter users will no longer be able to link to certain rival social media websites, including what
the company described Sunday as “prohibited platforms” Facebook, Instagram and Mastodon.

It's the latest move by Twitter's new owner Elon Musk to crack down on certain speech after he
shut down a Twitter account last week that was tracking the flights of his private jet.

“We know that many of our users may be active on other social media platforms; however, going
forward, Twitter will no longer allow free promotion of specific social media platforms on Twitter,”
the company said in a statement.

The banned platforms include mainstream websites such as Facebook and Instagram, and
upstart rivals Mastodon, Tribel, Nostr, Post and former President Donald Trump's Truth Social.
Twitter gave no explanation for why the blacklist included those seven websites but not others
such as Parler, TikTok or LinkedIn.

Twitter is also banning promotions of third-party social media link aggregators such as Linktree,
which some people use to show where they can be found on different websites.

Twitter previously took action against one of the rivals, Mastodon, after its main Twitter account
tweeted about the @ElonJet controversy last week. Mastodon has grown rapidly in recent
weeks as an alternative for Twitter users who are unhappy with Musk’s overhaul of Twitter since
he bought the company for $44 billion in late October and began restoring accounts that ran
afoul of the previous Twitter leadership's rules against hateful conduct and other harms.

Some Twitter users have included links to their new Mastodon profile and encouraged followers
to find them there. That's now banned on Twitter, as are attempts to bypass restrictions such as
by spelling out “instagram dot com" and a username instead of a direct website link.
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Instagram and Facebook parent company Meta didn't immediately return a request for comment
Sunday.

Musk permanently banned the @ElonJet account on Wednesday, then changed Twitter's rules
to prohibit the sharing of another person’s current location without their consent. He then took
aim at journalists who were writing about the jet-tracking account, which can still be found on
other sites including Mastodon, Facebook, Instagram and Truth Social, alleging that they were
broadcasting “basically assassination coordinates.”

Twitter last week suspended the accounts of numerous journalists who cover the social media
platform and Musk, among them reporters working for The New York Times, Washington Post,
CNN, Voice of America and other publications. Many of those accounts were restored following
an online poll by Musk.

Then, over the weekend, The Washington Post’s Taylor Lorenz became the latest journalist to
be temporarily banned from Twitter.

Lorenz said she and another Post technology reporter were researching an article concerning
Musk. She had tried to communicate with the billionaire but the attempts went unanswered, so
she tried to contact him Saturday by posting a message on Twitter tagging Musk and requesting
an interview.

The specific topic was not disclosed in the tweet, although it was in response to Musk tweeting
about an alleged incident earlier in the week involving a “violent stalker” in Southern California
and Musk's complaints about journalists allegedly revealing his family’s location by referencing
the jet-tracker account.

When she went back later Saturday to check whether there was a response on Twitter, Lorenz
was met with a notification that her account was “permanently suspended.”

“I won’t say I didn’t anticipate it,” Lorenz said in a phone interview early Sunday with The
Associated Press. She said she wasn’t given a specific reason for the ban.

Sally Buzbee, The Washington Post's executive editor, said in a written statement Sunday that
the "arbitrary suspension of another Post journalist further undermines Elon Musk’s claim that he
intends to run Twitter as a platform dedicated to free speech.

“Again, the suspension occurred with no warning, process or explanation — this time as our
reporter merely sought comment from Musk for a story,” Buzbee said. "Post journalists should
be reinstated immediately, without arbitrary conditions.“

By midday Sunday, Lorenz's account was restored, as was the tweet she thought had triggered
her suspension.

COMMents

SHARE

Twitter

BACK TO TOP

Comments have to be in English, and in full sentences. They cannot be abusive or personal.

https://www.thehindu.com/topic/Twitter/


Page 64

cr
ac

kIA
S.co

m

Please abide by our community guidelines for posting your comments.

We have migrated to a new commenting platform. If you are already a registered user of The
Hindu and logged in, you may continue to engage with our articles. If you do not have an
account please register and login to post comments. Users can access their older comments by
logging into their accounts on Vuukle.

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com

/termsofuse/
/termsofuse/


Page 65

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2022-12-19

EXPLAINED
Relevant for: Science & Technology | Topic: Computer Technology incl. 3-D Printing

To enjoy additional benefits

CONNECT WITH US

Qatar World Cup 2022Messi vs Maradona: A statistical comparison of their careers with
Argentina

December 18, 2022 01:38 am | Updated December 19, 2022 08:11 am IST

COMMents

SHARE

READ LATER

A component of Google’s Quantum Computer. | Photo Credit: Reuters

The story so far: The allure of quantum computers (QC) is their ability to take advantage of
quantum physics to solve problems too complex for computers that use classical physics. The
2022 Nobel Prize for physics was awarded for work that rigorously tested one such ‘experience’
and paved the way for its applications in computing – which speaks to the contemporary
importance of QCs. Several institutes, companies and governments have invested in developing
quantum-computing systems, from software to solve various problems to the electromagnetic
and materials science that goes into expanding their hardware capabilities. In 2021 alone, the
Indian government launched a National Mission to study quantum technologies with an
allocation of 8,000 crore; the army opened a quantum research facility in Madhya Pradesh; and
the Department of Science and Technology co-launched another facility in Pune. Given the wide
range of applications, understanding what QCs really are is crucial to sidestep the
misinformation surrounding it and develop expectations that are closer to reality.

A macroscopic object – like a ball, a chair or a person – can be at only one location at a time;
this location can be predicted accurately; and the object’s effects on its surroundings can’t be
transmitted faster than at the speed of light. This is the classical ‘experience’ of reality.

For example, you can observe a ball flying through the air and plot its trajectory according to
Newton’s laws. You can predict exactly where the ball will be at a given time. If the ball strikes
the ground, you will see it doing so in the time it takes light to travel through the atmosphere to
you.

Quantum physics describes reality at the subatomic scale, where the objects are particles like
electrons. In this realm, you can’t pinpoint the location of an electron. You can only know that it
will be present in a given volume of space, with a probability attached to each point in the
volume – like 10% at point A and 5% at point B. When you probe this volume in a stronger way,
you might find the electron at point B. If you repeatedly probe this volume, you will find the
electron at point B 5% of the time.

There are many interpretations of the laws of quantum physics. One is the ‘Copenhagen
interpretation’, which Erwin Schrödinger popularised using a thought-experiment he devised in

https://www.thehindu.com/sci-tech/technology/what-are-quantum-computers-and-is-it-time-to-throw-your-old-pc-away/article29779381.ece
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https://www.psa.gov.in/technology-frontiers/quantum-technologies/346
https://www.psa.gov.in/technology-frontiers/quantum-technologies/346
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1935. There is a cat in a closed box with a bowl of poison. There is no way to know whether the
cat is alive or dead without opening the box. In this time, the cat is said to exist in a
superposition of two states: alive and dead. When you open the box, you force the superposition
to collapse to a single state. The state to which it collapses depends on the probability of each
state.

Similarly, when you probe the volume, you force the superposition of the electrons’ states to
collapse to one depending on the probability of each state. (Note: This is a simplistic example to
illustrate a concept.)

The other ‘experience’ relevant to quantum-computing is entanglement. When two particles are
entangled and then separated by an arbitrary distance (even more than 1,000 km), making an
observation on one particle, and thus causing its superposition to collapse, will instantaneously
cause the superposition of the other particle to collapse as well. This phenomenon seems to
violate the notion that the speed of light is the universe’s ultimate speed limit. That is, the second
particle’s superposition will collapse to a single state in less than three hundredths of a second,
which is the time light takes to travel 1,000 km. (Note: The ‘many worlds’ interpretation has been
gaining favour over the Copenhagen interpretation. Here, there is no ‘collapse’, automatically
removing some of these puzzling problems.)

The bit is the fundamental unit of a classical computer. Its value is 1 if a corresponding transistor
is on and 0 if the transistor is off. The transistor can be in one of two states at a time – on or off –
so a bit can have one of two values at a time, 0 or 1.

The qubit is the fundamental unit of a QC. It’s typically a particle like an electron. (Google and
IBM have been known to use transmons, where pairs of bound electrons oscillate between two
superconductors to designate the two states.) Some information is directly encoded on the qubit:
if the spin of an electron is pointing up, it means 1; when the spin is pointing down, it means 0.

But instead of being either 1 or 0, the information is encoded in a superposition: say, 45% 0 plus
55% 1. This is entirely unlike the two separate states of 0 and 1 and is a third kind of state.

The qubits are entangled to ensure they work together. If one qubit is probed to reveal its state,
so will some of or all the other qubits, depending on the calculation being performed. The
computer’s final output is the state to which all the qubits have collapsed.

One qubit can encode two states. Five qubits can encode 32 states. A computer with N qubits
can encode 2N states – whereas a computer with N transistors can only encode 2 × N states.
So a qubit-based computer can access more states than a transistor-based computer, and thus
access more computational pathways and solutions to more complex problems.

Researchers have figured out the basics and used QCs to model the binding energy of
hydrogen bonds and simulate a wormhole model. But to solve most practical problems, like
finding the shape of an undiscovered drug, autonomously exploring space or factoring large
numbers, they face some fractious challenges.

A practical QC needs at least 1,000 qubits. The current biggest quantum processor has 433
qubits. There are no theoretical limits on larger processors; the barrier is engineering-related.

Qubits exist in superposition in specific conditions, including very low temperature (~0.01 K),
with radiation-shielding and protection against physical shock. Tap your finger on the table and
the states of the qubit sitting on it could collapse. Material or electromagnetic defects in the
circuitry between qubits could also ‘corrupt’ their states and bias the eventual result.

https://www.scientificamerican.com/article/china-shatters-ldquo-spooky-action-at-a-distance-rdquo-record-preps-for-quantum-internet/
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https://www.mckinsey.com/industries/life-sciences/our-insights/pharmas-digital-rx-quantum-computing-in-drug-research-and-development
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Researchers are yet to build QCs that completely eliminate these disturbances in systems with a
few dozen qubits.

Error-correction is also tricky. The no-cloning theorem states that it’s impossible to perfectly
clone the states of a qubit, which means engineers can’t create a copy of a qubit’s states in a
classical system to sidestep the problem. One way out is to entangle each qubit with a group of
physical qubits that correct errors. A physical qubit is a system that mimics a qubit. But reliable
error-correction requires each qubit to be attached to thousands of physical qubits.

Researchers are also yet to build QCs that don’t amplify errors when more qubits are added.
This challenge is related to a fundamental problem: unless the rate of errors is kept under a
certain threshold, more qubits will only increase the informational noise.

Practical QCs will require at least lakhs of qubits, operating with superconducting circuits that
we’re yet to build – apart from other components like the firmware, circuit optimisation, compilers
and algorithms that make use of quantum-physics possibilities. Quantum supremacy itself – a
QC doing something a classical computer can’t – is thus at least decades away.

The billions being invested in this technology today are based on speculative profits, while
companies that promise developers access to quantum circuits on the cloud often offer physical
qubits with noticeable error rates.

The interested reader can build and simulate rudimentary quantum circuits using IBM’s
‘Quantum Composer’ in the browser.
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Image used for representative purpose only. | Photo Credit: Getty Images/iStockphoto

The story so far: The results of a trial of an experimental cancer vaccine built on the mRNA
(messenger ribonucleic acid) platform, made by Moderna and MSD (Merck&Co.), have shown
promising results, media announcements claimed last week. Patients taking an immunotherapy
drug Keytruda for advanced melanoma (a kind of skin cancer) were less likely to die or have the
cancer recur, if they took the vaccine (mRNA-4157/V940) also, the companies said.

It was a small study, involving 157 patients. The vaccine showed a 44% reduction in the risk of
dying of cancer or having the cancer progress. Moderna’s Paul Burton was quoted as saying:
“This is a significant finding. It’s the first randomised-trial testing of an mRNA therapeutic in
cancer patients.” Reuters reported that “the combination was generally safe and demonstrated
the benefit compared with Keytruda alone after a year of treatment. Serious drug-related side
effects occurred in 14.4% of patients who received the combination compared with 10% with
Keytruda alone.”

As a personalised cancer vaccine, it is tailor-made for every patient. As a consequence, it is
expected to be very expensive to make. The results too will have to be independently scrutinised
by experts, western media has reported. But oncologists across the world have welcomed this
as an exciting new opportunity in cancer care.

The personalised cancer vaccine uses the same messenger-RNA technology that was used to
produce the COVID vaccine. It allows the body’s immune system to seek and destroy cancerous
cells, in this case melanoma, but with the hope that it could lead to new ways to fight other types
of cancers too.

According to an article by Thomas Schlake et al, in RNA Biology, RNA as a therapeutic was first
promoted in 1989 after the development of a broadly applicable in vitro transfection technique. A
couple of years later, mRNA was advocated as a vaccine platform. He says, “mRNA offers
strong safety advantages. As the minimal genetic construct, it harbours only the elements
directly required for expression of the encoded protein.”

The refinement of the mRNA platform owes everything to COVID. Rapid advancements within a

https://www.merck.com/news/moderna-and-merck-announce-mrna-4157-v940-an-investigational-personalized-mrna-cancer-vaccine-in-combination-with-keytruda-pembrolizumab-met-primary-efficacy-endpoint-in-phase-2b-keynote-94/
https://www.merck.com/news/moderna-and-merck-announce-mrna-4157-v940-an-investigational-personalized-mrna-cancer-vaccine-in-combination-with-keytruda-pembrolizumab-met-primary-efficacy-endpoint-in-phase-2b-keynote-94/
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remarkable period of one year allowed the technology to gain several revolutionary steps ahead,
in order for it to be used successfully to drive vaccines that work. While the mRNA vaccines
were notoriously unstable, in the National Cancer Institute website on ‘Can mRNA Vaccines
Help Treat Cancer?’ Edward Winstead writes that researchers have learned how to engineer
stable forms of mRNA and deliver these molecules to the body through vaccines. “Once in the
body, the mRNA instructs cells that take up the vaccine to produce proteins that may stimulate
an immune response against these same proteins when they are present in intact viruses or
tumour cells.” The mRNA-based cancer treatment vaccines have reportedly been tested in small
trials for nearly a decade, with some promising early results.

As far as the SARS-CoV-2 vaccine was concerned, the mRNA included in the Pfizer-BioNTech
and the Moderna vaccines instructs cells to produce a version of the “spike” protein that studs
the surface of SARS-CoV-2, he explains. The immune system sees this spike protein as foreign
and mobilises immune cells to produce antibodies to fight off the infection.

A Reuters story on the breakthrough study explained that the personalised cancer vaccine
works in concert with Merck’s Keytruda, to disable a protein called programmed death 1, or PD-
1, that helps tumours to evade the immune system. To build the vaccine, researchers took
samples of patients’ tumours and healthy tissue. After analysing the samples to decode their
genetic sequence and isolate mutant proteins associated only with the cancer, that information
was used to design a tailor-made cancer vaccine. When injected into a patient, the patient’s
cells act as a manufacturing plant, producing perfect copies of the mutations for the immune
system to recognise and destroy. Having been exposed to the mutations without the virus, the
body learns to fight off the infection.

Vincent Rajkumar, Editor-in-Chief, Blood Cancer Journal, and Professor, Mayo Clinic, told The
Hindu, “It’s a really important result and shows the potential of mRNA vaccine technology.”

Listing out CAR-T cells and bi specific antibodies among newer cancer therapies, he said both
approaches have already produced spectacular results in many cancers.While in CAR-T
treatment, scientists take the immune systems cells out, engineer them to target a specific
cancer and then put them back in the body to kill cancer cells, bispecific antibodies attach to
immune system cells with one arm and cancer cells with the other, thereby bringing powerful
immune system killer cells right next to the cancer cells. A few bispecific antibodies have been
FDA-approved already, he said.

“The possibility of using mRNA vaccine technology to fight cancer just got a boost. The idea of
cancer vaccines has been around for a long time. But mRNA vaccine technology and
personalisation of the vaccine that it allows provides a lot of optimism,” Dr. Vincent explained.
On a more general note, he added, technology has managed to connect investigators like never
before, making collaborations between nations much easier.
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SpaceX Falcon 9 rocket with NASA’s Surface Water and Ocean Topography (SWOT) satellite
lifts off from Vandenberg Air Force Base in California. | Photo Credit: AFP

A NASA-led international satellite was launched from Southern California, on a major Earth
science project to conduct a comprehensive survey of the world’s oceans, lakes and rivers for
the first time.

Dubbed as SWOT (Surface Water and Ocean Topography, the advanced radar satellite is
designed to give an unprecedented view of the life-giving fluid covering 70% of the planet,
shedding new light on the mechanics and consequences of climate change.

A Falcon 9 rocket, owned and operated by billionaire Elon Musk’s commercial launch company
SpaceX, was set to liftoff from the Vandenberg U.S. Space Force Base, about 170 miles (275
km) northwest of Los Angeles, to carry SWOT into orbit.

If all goes as planned, the SUV-sized satellite will produce research data within several months.

Nearly 20 years in development, the SWOT incorporates advanced microwave radar technology
that scientists say will collect height-surface measurements of oceans, lakes, reservoirs and
rivers in high-definition detail over 90% of the globe.

The data, compiled from radar sweeps of the planet at least twice every 21 days, will enhance
ocean-circulation models, bolster weather and climate forecasts and aid in managing scarce
freshwater supplies in drought-stricken regions, according to researchers.

“It’s really the first mission to observe nearly all water on the planet’s surface,” said NASA’s Jet
Propulsion Laboratory (JPL) scientist Ben Hamlington. 

One major thrust of the mission is to explore how oceans absorb atmospheric heat and carbon
dioxide in a natural process that moderates global temperatures and climate change.

Scanning the seas from orbit, the SWOT was designed to precisely measure fine differences in
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surface elevations around smaller currents and eddies, where much the oceans’ drawdown of
heat and carbon is believed to occur. The SWOT can do so with 10 times greater resolution than
existing technologies, according to JPL.

The SWOT’s ability to discern smaller surface features will help study the impact of rising ocean
levels on coastlines. More precise data along tidal zones would help predict how far storm-surge
flooding may penetrate inland. 

Freshwater bodies are another key focus of the SWOT, equipped to observe the entire length of
nearly all rivers wider than 330 feet and more than 1 million lakes and reservoirs larger than 15
acres. 

COMMents

SHARE

space programme

BACK TO TOP

Comments have to be in English, and in full sentences. They cannot be abusive or personal.
Please abide by our community guidelines for posting your comments.

We have migrated to a new commenting platform. If you are already a registered user of The
Hindu and logged in, you may continue to engage with our articles. If you do not have an
account please register and login to post comments. Users can access their older comments by
logging into their accounts on Vuukle.

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com

https://www.thehindu.com/tag/1504-1503-1461/
/termsofuse/
/termsofuse/


Page 73

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2022-12-19

GENES RESPONSIBLE FOR LONG LIFESPAN OF
BANYAN, PEEPAL TREES IDENTIFIED

Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

To enjoy additional benefits

CONNECT WITH US

Qatar World Cup 2022Croatia vs Morocco LIVE score: third place match updates

December 17, 2022 08:20 pm | Updated 08:20 pm IST

COMMents

SHARE

READ LATER

Sequencing: whole genome sequencing was carriedout from leaf tissue samples.

Researchers at the Indian Institute of Science Education and Research (IISER) Bhopal have
carried out whole genome sequencing of banyan ( Ficus benghalensis) and peepal ( Ficus
religiosa) from leaf tissue samples. They also undertook a comprehensive genome-wide
phylogenetic analysis with 50 other angiosperm plant species, including four other sequenced 
Ficus species.

Genome sizes of these two Ficus species were corrected compared to the previously estimated
genome sizes. The draft genome assemblies were over 392 Mbp for banyan and nearly 333
Mbp for peepal. 

The work helped in identifying 17 genes in the case of banyan and 19 genes of peepal with
multiple signs of adaptive evolution (MSA) that play a pivotal role in long-time survival of these
two  Ficus species. The genes with multiple signs of adaptive evolution came about in response
to population bottleneck faced by both trees around 0.8 million years ago. The study has been
published in  The Journal of Clinical Endocrinology & Metabolism.

Undertaking the comparative evolutionary analyses of closely related plant species helped the
researchers in precisely identifying the genes with evolutionary signatures in both plants.
Similarly, comparing other plant species with long lifespan in the comparative analysis helped in
the identification of adaptively evolved genes, which could have played a significant role in
longevity of both banyan and peepal tree species. The inclusion of coding genes from other 
Ficus species helped the researchers identify plausible species-specific genes responsible for
the morphological characteristics and evolutionary adaptation in these two plant species. 

“The comparative evolutionary analysis performed across 20 phylogenetically closer 
Eudicot species revealed adaptive evolution in genes involved in major cellular mechanisms
associated with long-time survival such as phytohormones signalling, senescence pathways, fig-
wasp coevolution, stress tolerance, which is the highlight disclosure of this study,” says Dr.
Vineet K. Sharma, Associate Professor at the Department of Biological Sciences, IISER Bhopal,
and the corresponding author of the paper.
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Genes showing multiple signs of adaptive evolution in banyan were mainly associated with root
development, leaf formation, metabolism, pollen tube and seed development and other
developmental processes. The MSA genes of peepal trees were mainly associated with root
development, reproduction, metabolism. 

“The genes related to root, leaf and reproductive growth that have undergone evolution in these 
Ficus species explains the well-developed morphological characteristics of these trees,” he
says. 

Gene family expansion/contraction analysis undertaken by the researchers revealed that the
highly expanded gene families of both the species were involved in disease resistance functions
in plants. “Disease resistance gene families showed gene expansion as well as high gene
expression in these species, which can be used as a signature of long-lived plants,” Dr. Sharma
says. 

In the case of banyan tree, 15 of 17 MSA genes were also associated with tolerance against
environmental stress — drought, oxidative stress, and pathogens. In peepal trees, 17 out of 19
MSA genes were associated with stress tolerance activities. 

In addition, the researchers identified seven genes involved in two pathways that produce
volatile organic compounds in floral scents which attract wasps for pollination.  

“One of the key findings of this study is the identification of signatures of adaptive evolution in
genes that are associated with providing longevity in both the species. Particularly, the genes
related to sustained growth and development — plant root development, flowering, reproductive
growth, and metabolism — showed multiple signs of adaptation,” they write. 

The adaptive evolution in genes in two cellular mechanisms might explain the well-developed
aerial roots that is unique to banyan trees. These aerial roots help provide much support for the
growth and survival of large trees against environmental challenges particularly strong winds
that uproot many other similarly large trees. 

Both plants show genes with signatures of multiple adaptive evolution involved in phytohormone
signalling pathways. These pathways function to regulate plant developmental senescence and
ageing processes. This could be one more reason why banyan and peepal trees have a long
lifespan. Both banyan and peepal trees have select plant disease resistance gene families that
have been expanded through gene duplication events in the course of evolution which confers
greater longevity. 

Also, 88% and 89% of the MSA genes in banyan and peepal trees, respectively, are associated
with tolerance against biotic and abiotic stress responses. This, in turn, helps these plants to
survive when faced with environmental challenges.

“To survive in tropical and sub-tropical ecosystems as keystone species, Ficus trees have
evolved their developmental and stress tolerance mechanisms,” says Dr. Sharma. “Stress
tolerance mechanisms are also responsible for the medicinal properties of these trees.”

“Availability of their genome sequences will aid in further studies on this ecologically important
genus and other comparative aspects, including medicinal properties between short-lived and
long-lived plants,” says Dr. Sharma.
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The deadline for comments on the Digital Personal Data Protection (PDP) Bill, 2022, has been
extended till January 2, 2023. The Bill of 2022 incorporates hefty penalties for non-compliance,
but which are capped without any link to the turnover of the entity in question.

A major concern is the provision in the Bill which seeks to deny providing any personal
information on administration officials under Section 8(1)(j) of the Right to Information Act, citing
the protection of “individual privacy”. This poses a serious problem with the right of privacy-vis-à-
vis the right to freedom of speech.

This fourth iteration of the law on data protection misses out on the recommendation of the
Justice Srikrishna Committee, which was set up in 2017, after the Supreme Court’s Puttaswamy
judgment. It ignores the concerns raised by stakeholders about its previous versions. The Joint
Parliamentary Committee had suggested more than 80 amendments to the draft PDP Bill of
2019, which was withdrawn in August 2022, citing “extensive changes”.

Under the draft law, all the major actors – data principal, data fiduciaries, and the Data
Protection Authority of India (DPAI) – will exercise excessive control. The DPAI will have great
independent authority in a regulative area. The selection committee consisting of the Chief
Justice of India or her nominee, the Cabinet Secretary, and one person with expertise and
repute in the data technology field will have tremendous power. The unfettered power of the
executive over the DPAI only serves to defeat the autonomy of the institution. It is imperative
that there be a certain degree of separation between the executive and the regulatory body.
Since the DPAI will be entrusted with monitoring and enforcing legal affairs and policy setting,
research and awareness, inquiries, grievance handling, and adjudication, this overseeing power
is expected to guard fundamental rights. If there is such excessive power, due to the direct
intervention and control of the executive ensuring accountability and transparency becomes a
big challenge.

This is no casual amendment to the Bill; it has profound ramifications. It will affect the right to
freedom of speech and expression guaranteed under Article 19(1)(a) of the Constitution and
play havoc with the tenuous balance between freedom of speech and the exceptional
restrictions delineated in Article 19(2). In fact, the first amendment to this effect in the
Constitution in 1951 had almost diluted the freedom of speech. Unfortunately, the so-called data
protection Bill in the name of protecting privacy is destined to destroy the right to information.
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The intended amendment would considerably dilute the institutional independence of the DPAI
while removing Section 8(1)(j) of the RTI Act, 2005. The Bill says: “(2) Clause (j) of sub-section
(1) of section 8 of the Right to Information Act, 2005 shall be amended in the following manner:
(a) The words ‘the disclosure of which has no relationship to any public activity or interest, or
which would cause unwarranted invasion of the privacy of the individual unless the Central
Public Information Officer or the State Public Information Officer or the appellate authority, as
the case may be, is satisfied that the larger public interest justifies the disclosure of such
information’ shall be omitted;...”

In addition, the Bill justifies the exemption from the RTI in the interest of the “sovereignty and
integrity of India, security of the state, friendly relations with foreign states, maintenance of
public order or preventing incitement to any cognizable offence relating to the preceding sub-
clauses”. This Bill enhances the penalty provisions for entities which fail to protect individuals
from data breaches. In the name of protecting individuals, the government threatens to impose a
fine of up to 250 crore. This will prove a deterrent for filing any genuine complaints. If the
exception is allowed in the RTI Act, the amendment proposes to remove the exception.

The ratio of Madras Bar Association v Union of India has been ignored in the new draft Bill. The
provision of the selection committee in the National Tax Tribunal Act (NTTA) was struck down by
the Supreme Court as it comprised more executive members than judicial members. It was held
unconstitutional because it contravened the institutional independence of the tribunal. The NTTA
empowered the executive to decide transfers, the location, jurisdiction, and constitution of
benches. It amounted to excessive executive interference. This principle would not, prima facie,
extend to those tribunals which review the actions of independent regulators such as the
Securities and Exchange Board of India, the Competition Commission of India, or the Telecom
Regulatory Authority of India. Under the DPDP Bill, the selection committee will have a direct
link with the executive, but will have no independent authority.

In addition, the DPAI also performs adjudicatory functions. The appellate adjudicatory officers
are to be appointed by the board members of the DPAI who are solely appointed by the
executive members. Such appointments could undermine the independence of the authority.
The RTI Amendment Act, 2019, which brought about similar changes, has seriously damaged
the law. Similarly, executive officers will decide the salary, and jurisdiction upon the central
government which undermines the independence of the judges. They can be easily struck down.
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DELIVERY OF FIFTH SCORPENE SUBMARINE
‘VAGIR’ TO INDIAN NAVY 

Relevant for: Science & Technology | Topic: Defence related developments

The fifth submarine of the Project – 75, Kalvari Class submarines, Yard 11879 was delivered to
the Indian Navy today, 20 Dec 22. Project – 75 includes indigenous construction of six
submarines of Scorpene design. These submarines are being constructed at Mazagon Dock
Shipbuilders Limited (MDL) Mumbai, under collaboration with M/s Naval Group, France.
Launched on 12 Nov 20, Vagir commenced the sea trials from 01 Feb 22 and it is a matter of
great pride that she has completed all major trials including the weapon and sensor trials in the
shortest time in comparison to the earlier submarines.

Submarine construction is an intricate activity as the difficulty is compounded when all
equipment are required to be miniaturised and are subject to stringent quality requirements.
Construction of these submarines in an Indian yard is another step towards ‘Aatmanirbhar
Bharat’ and enhances self-confidence in this field, a notable achievement is that this is the third
submarine delivered to the Indian Navy in a span of 24 months.

The submarine would shortly be commissioned into the Indian Navy and enhance the Indian
Navy’s capability.
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IISC-BANGALORE DEVELOPS ‘GREEN’ TECH TO RID
AIR FILTERS OF GERMS
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IISc scientists have developed a germ-destroying air filter that can inactivate germs using
ingredients like polyphenols and polycationic polymers commonly found in green tea. | Photo
Credit: Jain Sudhakara

A newly developed air filtering technique that uses ingredients commonly found in green tea can
deactivate germs that find refuge inside air filters, the Ministry of Science and Technology said in
an official statement.

A research team led by Prof Suryasarathi Bose and Prof Kaushik Chatterjee at Indian Institute of
Science (IISc), Bangalore, has developed a germ-destroying air filter that can inactivate germs
using ingredients like polyphenols and polycationic polymers commonly found in green tea.

The 'green' ingredients rupture the microbes through site-specific binding, the statement said.

Also Read | IISc researchers develop energy-efficient computing platform

With a prolonged use, air filters become a breeding ground for captured germs. The growth of
these germs clog the pores of the filter, reducing their life.

Re-suspension of these germs can infect people in the vicinity, the statement said.

The novel antimicrobial air filters were tested at an NABL accredited laboratory and were found
to be 99.24% effective against SARS-CoV-2 (delta variant).

The technology was transferred to AIRTH, a start-up that is replacing the existing germ-growing
air filters with these germ-destroying air filters for commercial purposes, the statement said.

The air-filtering technique was granted a patent in 2022.

The deployment of these novel antimicrobial filters in ACs, central ducts, and air purifiers can
play a crucial role in fight against air pollution and mitigate the spread of air-borne pathogens

https://www.thehindu.com/news/national/karnataka/iisc-researchers-develop-energy-efficient-computing-platform/article66214193.ece
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such as several coronaviruses, the statement said.
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STATUS OF CENTRES OF EXCELLENCE SCHEME
‘AYURSWASTHYA YOJANA’

Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Currently, the Ministry of Ayush is running a Central Sector Scheme namely, AYURSWASTHYA
Yojana with two components (i) AYUSH and Public Health (PHI) and (ii) Centre of Excellence
(CoE) from the Financial Year 2021-22 by merging two erstwhile schemes of this Ministry
namely (i) Central Sector Scheme of Grant-in-Aid for Promotion of AYUSH Intervention in Public
Health Initiatives (PHI) and (ii) Central Sector Scheme for assistance to AYUSH organizations
(Government / Non-Government Non-Profit) engaged in AYUSH Education/ Drug Development
& Research / Clinical Research etc. for upgradation to Centre of Excellence (CoE).

Under the Centre of Excellence component of AYURSWASTHYA Yojana, financial assistance is
provided to eligible individual organizations/institutes for establishing and upgrading their
functions & facilities and/or for research & development activities in AYUSH. The objectives of
the Centre of Excellence component of AYURSWASTHYA Yojana are as under: -

i. To support establishment of advanced/ specialized AYUSH medical health unit in reputed
AYUSH and Allopathic institutions both in Government and Non-Government sector.

ii. To support creative and innovative proposals for establishment and upgradation of both
functions and facilities of reputed institutions to strengthen competencies of AYUSH
professionals in education technology, research & innovation and such other fields necessary for
promotion of AYUSH at national as well as international level.

iii. To support creative and innovative proposals for prestigious organizations which have well-
established buildings and infrastructure, and wish to work for AYUSH systems to the level of
Centre of Excellence.

The maximum admissible financial assistance under the Centre of Excellence component of
AYURSWASTHYA Yojana, to an organization/institute is Rs.10.00 crores for maximum period of
three years.

The projects are sanctioned and funds are released directly to the eligible individual
organizations/institutes based on the merit of the proposals received from them, under the
Centre of Excellence component of AYURSWASTHYA Yojana. There is no provision for
State/UT-wise sanction/allocation of funds under the Centre of Excellence component of
AYURSWASTHYA Yojana and under erstwhile Centre of Excellence scheme also.

The wider aspect of health care services i.e. preventive, promotive, curative and palliative health
care services are provided by the grantee organizations/institutions under the erstwhile Centre
of Excellence scheme and Centre of Excellence component of AYURSWASTHYA Yojana all
over the country as per the objectives of the projects. These services are provided to the public
including Economical Weaker Section of the society as per scheme guidelines. Special
attentions are provided for quality improvement of these health care services also.

No organization/institute of Puducherry is supported under erstwhile Centre of Excellence
scheme and Centre of Excellence component of AYURSWASTHYA Yojana.  Further, no
proposals were received under the Centre of Excellence component of AYURSWASTHYA
Yojana from the UT of Puducherry.
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Under Centre of Excellence component of AYURSWASTHYA Yojana, there is provision to
support AYUSH institutions/organizations for their up-gradation to the level of Centre of
Excellence.

Ministry of Ayush consider project proposals for up-gradation of AYUSH institutions, whenever
received from the eligible organizations/institutes from all over the country including Puducherry,
based on the merit of the proposal, as per the provisions of the Scheme guidelines and as per
the availability of funds.

This information was given by Minister of Ayush Shri Sarbananda Sonowal in a written reply in
Rajya Sabha today.

*********

SK
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of Excellence scheme and Centre of Excellence component of AYURSWASTHYA Yojana all
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‘The catastrophic treatment cost has seriously impacted survival rates in developing countries’ |
Photo Credit: Getty Images/iStockphoto

The subject of the spiralling costs of cancer medicines and their implications that have frequently
been highlighted the world over were dwelled on in a recent report (“Cancer Care Plan and
Management”) by the Rajya Sabha’s Standing Committee on Health. Alluding to the implications
of the high cost of cancer care, the Committee noted that “about 40% of cancer hospitalization
cases are financed mainly through borrowings, sale of assets and contributions from friends and
relatives”. This situation has arisen, according to the Committee, because “even average out of
pocket spending on cancer care is too high” and that “spending for cancer care in private
facilities is about three times that of public facilities”. The Committee has, thus, highlighted the
seriousness of problems concerning the treatment of cancer, the estimated incidence of which in
India was nearly 1.4 million in 2020.

The catastrophic treatment cost has seriously impacted survival rates in developing countries. In
breast cancer, while the five-year survival rates in India and South Africa are estimated to be
65% and 45%, respectively, in contrast, in high-income countries, it is nearly 90%. In its
explanation of this dismal situation, a World Health Organization (WHO) report on pricing of
cancer medicines and its impacts had stated that the cost of a course of standard treatment for
early stage HER2 (human epidermal growth factor receptor) positive breast cancer would be
equivalent to about 10 years of average annual wages in India and South Africa and 1.7 years in
the United States.

According to WHO, the costs associated with other medical care and interventions (such as
surgical interventions and radiotherapy) and supportive care would make overall care even more
unaffordable.

In the treatment protocol for breast cancer, CDK (cyclin-dependent kinase) inhibitors constitute a
major therapeutic tool, especially for metastatic breast cancer. Three drugs, Ribociclib,
Palbociclib and Abemaciclib, belong to this therapeutic class, which help in slowing the spread
of cancer cells in the body. A month’s treatment using these drugs could range between 48,000
and 95,000 and the patient is expected to take one of these medicines for the rest of her life.

If one can tabulate the use of cancer drugs and the approximate price for a month’s treatment
one has: Ribociclib (Novartis) 64,455; Palbociclib (Pfizer) 87,000; Abemaciclib (Elli Lilly)
between 47,752 and 95,000 (Sources: www.1mg.com; pharmeasy.in/).

https://bit.ly/3jfmxLG/
https://bit.ly/3jfmxLG/
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Excessive costs of breast cancer medicines can be explained by the interplay of two related
factors. The first is the argument advanced by the large pharmaceutical companies — that they
spend over $3 billion in bringing a new molecule to the market, which they must recoup in order
to remain in the market for innovation. However, the WHO report mentioned above observed
that spending on research and development may bear little or no relationship to how
pharmaceutical companies set cancer medicine prices. Companies set prices with an eye to
maximise profits, thus denying patients from taking advantage of medical breakthroughs.

A second factor that allows the companies to sustain their high profit margins is intellectual
property protection. Over the past three decades, pharma companies in the developed world
have successfully persuaded their governments to strengthen the rights that they derive from
patents and other forms of intellectual property rights by which they can exercise monopoly
control over their products. Moreover, the scope and the power of these monopolies can
become nearly absolute due to several factors, of which two are as follows.

Ordinarily, patent rights over a medicine last until the expiry of its patent term, after which
generic competition leads to a reduction in its price. However, in the case of several non-
communicable diseases, including cancer, the situation could be quite different. Even before the
generic producers enter the market, newer therapies could be introduced as standard care for
treatment, replacing drugs of an earlier generation. Additionally, in the case of pharmaceutical
patents, the leading firms in the industry often obtain patents on incremental innovations
involving older medicines (“evergreening” of patents), thus extending their monopoly rights over
the medicines.

The three breast cancer medicines mentioned above are currently under patent protection —
implying that Indian companies cannot manufacture these medicines without the consent of the
right holders. Pfizer’s patent rights on Palbociclib will expire in 2023, while Novartis’ rights on
Ribociclib and Elly Lilly’s rights on Abemaciclib would expire between 2027 and 2029,
respectively. Therefore, high prices on these medicines will continue at least until 2029, and
possibly beyond, if these drugs are subjected to “evergreening”.

The lack of access to these critical medicines has not only pushed the life of patients and their
families into deep financial stress but it has also jeopardised their right to live with dignity, a
fundamental right guaranteed under Article 21 of the Indian Constitution. The Supreme Court of
India has interpreted right to life as the most precious human right, which forms the “ark of all
other rights must therefore be interpreted in a broad and expansive spirit so as to invest it with
significance and vitality which may endure for years to come and enhance the dignity of the
individual and the worth of the human person”. In this spirit, the Court has, in several judgments
interpreted right to health as an extension of right to life under Article 21. Further, it must be
mentioned that according to the WHO Constitution, “enjoyment of the highest attainable
standard of health is one of the fundamental rights of every human being”.

Thus, when all aforementioned considerations demand that cancer medicines must be provided
to the suffering at affordable prices, what are the options before the Government? The most
obvious option is to authorise Indian companies to domestically produce high-priced cancer
medicines, including those mentioned above, by granting compulsory licences (CLs) in keeping
with Sections 84 and 92 of the Patents Act. The CLs override patent rights, enabling domestic
companies to manufacture generic alternatives when prices of patented medicines are high.
Alternatively, the Government can invoke provisions of Section 100, which empowers it to
authorise any entity to use a patented invention without the authorisation of the patent holder.
Section 100 can be useful if no domestic company shows interest in obtaining a CL for any of
the cancer medicines mentioned above. In view of the concerns expressed by the Rajya
Sabha’s Standing Committee on Health regarding the high prices of cancer medicines, invoking

https://bit.ly/3BKL6Gx/
https://bit.ly/3BKL6Gx/
https://bit.ly/3BKL6Gx/
https://bit.ly/3BKL6Gx/
https://bit.ly/3BKL6Gx/
https://bit.ly/3WpSvDg/
https://bit.ly/3WpSvDg/
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the provisions of Section 100 seems to be the best way forward.

In 2001, Trade Ministers of WTO member countries endorsed the Declaration on TRIPS
Agreement and Public Health that recognised the right of every country to grant CLs. Even then,
advanced countries had opposed the use of this instrument. However, during the past two years,
these countries have changed their stance. The United States did so in 2021, through its trade
administration’s annual review of the state of intellectual property protection and enforcement by
the U.S.’s trading partners, namely, the Special 301 Report. Almost simultaneously, the
European Union backed the use of CLs for increasing domestic production of COVID-19
vaccines and medicines by developing countries, which was endorsed by WTO members earlier
this year. When the present situation looks propitious for the granting of CLs, why is the Indian
government stepping aside from using this instrument to promote the domestic production of
cancer medicines, and making them affordable?

Biswajit Dhar is Professor of Economics, Jawaharlal Nehru University. Chetali Rao is
Consultant, Third World Network
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AIRTEL LAUNCHES 5G SERVICES IN AHMEDABAD,
GANDHINAGAR, IMPHAL
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Bharti Airtel launged launches 5G services in Ahmedabad, Gandhinagar, Imphal. | Photo Credit:
Reuters

Telecom operator Bharti Airtel on Wednesday announced the launch of high-speed 5G services
in Ahmedabad and Gandhinagar.

(For insights on emerging themes at the intersection of technology, business and
policy, subscribe to our tech newsletter Today’s Cache.)

The company also announced the roll out of 5G services in Imphal.

In a statement anouncing that 5G services have gone live in Ahmedabad and Gandhinagar, the
company said that the services are currently operational at SG Highway, Memnagar, Satellite,
Navrangpura, Sabarmati, Motera, Chandkheda, South Bopal, Gomtipur, Memco, Bapunagar in
Ahmedabad and Koba, Raysan, Sargasan, Pethapur and other key locations in Gandhinagar
town.

Airtel said it plans to augment the network making its services available across the city over
time.

"Airtel 5G Plus services will be available to customers in a phased manner as the company
continues to construct its network and complete the roll out," the telco said.

Customers with 5G enabled devices will enjoy the high speed network at no extra cost until the
roll out is more widespread.

Airtel `5G Plus' will bolster the full portfolio of services that the company offers. In addition, it will
allow superfast access to high definition video streaming, gaming, multiple chatting, instant
uploading of photos and more.

In a separate statement on the launch of 5G in Imphal (Manipur), Airtel said the high speed
services are currently operational at Akampat area, War Cemetery, Dewlahland area, Takyelpat
area, RIMS Imphal area, New Secretariat, Babupara area, Nagaram, Ghari, Uripok, Sagolband
and other select locations.

https://www.thehindu.com/newsletter-subscription/article61456542.ece
https://www.thehindu.com/sci-tech/technology/airtel-launches-5g-services-in-guwahati/article66164530.ece
https://www.thehindu.com/sci-tech/technology/airtel-launches-5g-services-in-guwahati/article66164530.ece
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"Airtel will augment its network making its services available across the city in due course of
time," the company said.

Earlier, in November Airtel rolled out 5G services in Guwahati, the gateway to the Northeast as
part of its ongoing effort to make 5G services available for customers in a phased manner.
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UNION MINISTER DR. JITENDRA SINGH SAYS, INDIA’S
MAIDEN HUMAN SPACE FLIGHT “GAGANYAAN” IS
TARGETED TO BE LAUNCHED IN THE FOURTH
QUARTER OF 2024

Relevant for: Science & Technology | Topic: Space Technology & related matters

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 informed that India’s maiden human
space flight ‘H1’ mission is targeted to be launched in the fourth quarter of 2024.

In a written reply to a question in the Lok Sabha today, Dr Jitendra Singh said, in view of the
paramount importance of crew safety, two Test Vehicle missions are planned before the ‘G1’
mission to demonstrate the performance of crew escape system and parachute-based
deceleration system for different flight conditions. 

Dr Jitendra Singh said, the uncrewed ‘G1’ mission is targeted to be launched in the last quarter
of 2023 followed by the second uncrewed ‘G2’ mission in the second quarter of 2024, before the
final human space flight ‘H1’ mission in the fourth quarter of 2024.

He said, the first uncrewed flight of Gaganyaan programme i.e., ‘G1’ mission is aimed at
validating the performance of Human rated launch vehicle, Orbital module propulsion system,
mission management, communication system and recovery operations. The mission will carry a
humanoid as payload.

The Minister said, the astronaut designates for human space flight mission are identified and are
currently undergoing their mission specific training at Bengaluru. First semester of Astronaut
training has been completed wherein they have undergone course modules on Theoretical
basics, Space medicine, Launch vehicles, spacecraft system and ground support infrastructure.
Regular physical fitness sessions, aeromedical training and flying practice are also part of crew
training. Corresponding evaluation and assessment activities have also been completed. The
second semester of crew training is currently in progress.
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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 informed that India’s maiden human
space flight ‘H1’ mission is targeted to be launched in the fourth quarter of 2024.

In a written reply to a question in the Lok Sabha today, Dr Jitendra Singh said, in view of the
paramount importance of crew safety, two Test Vehicle missions are planned before the ‘G1’
mission to demonstrate the performance of crew escape system and parachute-based
deceleration system for different flight conditions. 
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Dr Jitendra Singh said, the uncrewed ‘G1’ mission is targeted to be launched in the last quarter
of 2023 followed by the second uncrewed ‘G2’ mission in the second quarter of 2024, before the
final human space flight ‘H1’ mission in the fourth quarter of 2024.

He said, the first uncrewed flight of Gaganyaan programme i.e., ‘G1’ mission is aimed at
validating the performance of Human rated launch vehicle, Orbital module propulsion system,
mission management, communication system and recovery operations. The mission will carry a
humanoid as payload.

The Minister said, the astronaut designates for human space flight mission are identified and are
currently undergoing their mission specific training at Bengaluru. First semester of Astronaut
training has been completed wherein they have undergone course modules on Theoretical
basics, Space medicine, Launch vehicles, spacecraft system and ground support infrastructure.
Regular physical fitness sessions, aeromedical training and flying practice are also part of crew
training. Corresponding evaluation and assessment activities have also been completed. The
second semester of crew training is currently in progress.
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PUBLIC SPHERE VITIATED: THE HINDU EDITORIAL ON
TWITTER AFTER ELON MUSK TAKEOVER
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It has been nearly two months since business magnate Elon Musk took control of Twitter Inc.
after a $44 billion acquisition. The fear that there would be a loosening of content standards
under his helmsmanship has played itself out to be eerily true. Yet, no one could have foreseen
the chaos that has reigned since the takeover of the popular social media platform. There has
been a whittling down of the workforce which has also included summary dismissals based on
whimsical reasons. The loss of employees, especially those working in the appeals process and
other content moderation teams, has hurt redress processes. Poorly thought-out decisions such
as users paying a monthly fee to get a “verified account” have been overturned after an
embarrassing increase in impersonation. The Twitter accounts of some journalists critical of Mr.
Musk or who merely reported on a controversial decision by Mr. Musk to suspend the accounts
of flight trackers have been suspended too without proper notice or explanation. Twitter also
came up with a controversial rule about users not posting links to specific and rival social media
platforms. This resulted in a severe backlash and forced Mr. Musk to post a poll asking his over
122 million followers whether he should step down as the “head of Twitter”, and in turn eliciting a
majority response in the affirmative. Mr. Musk has now promised to find another CEO.

The past two months have made it clear that Mr. Musk is out of his depth in running operations
in a platform that has gained outsized significance and appeal despite being unable to remain a
financial success consistently. For better or worse, Twitter has become a key member of the
Internet public sphere, connecting journalists, public officials and powerful corporate leaders to
the people and allowing for the dispersal of news, opinions and critiques, even if it has also
retained aspects related to hate speech, bullying and disinformation. Twitter had tried to mitigate
misgivings about the platform by coming up with content moderation principles and a rules-
based order to govern content, although it has been a work in progress. But ever since Mr. Musk
took over, this has been overshadowed by his arbitrary diktats and posturing. He seems to be
aware that the loss of advertisers (a process that has continued because of the lowering of
content standards) and of reputation (because of his arbitrariness) will further hurt the
company’s financial interests. This explains why he has agreed to step down. But his innate
tendency of being a political reactionary seems to get in the way of doing the right thing. A more
democratic and well-governed social media universe with newer platforms can help reduce the
harm, but Twitter and its users also deserve better.
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PROTEIN FOUND IN BRAIN MAY BE NEW DRUG
TARGET FOR SCHIZOPHRENIA: STUDY
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Therapies lowering C4 levels in the brain and reducing inflammation may benefit Schizophrenia
patients.. Image for Representation. | Photo Credit: AP

Scientists have identified a protein in the brain of patients with schizophrenia which can be
targeted by drugs to treat the neurodegenerative disease.

To identify effective drugs, Francesca Rapino, Lee Rubin, and colleagues from Harvard
University, US have developed an efficient method to make large numbers of C4-secreting
human astrocytes from stem cells.

In a paper recently published in Stem Cell Reports, the researchers followed-up with a screen of
464 drugs and identified a small group of about 20 that reduced C4 secretion from astrocytes.
These drugs were effective in both healthy astrocytes and in astrocytes made from
Schizophrenia patients' stem cells.

Brain cells called astrocytes regulate the immune response and inflammatory environment in the
brain by secreting immune proteins such as C4. Consequently, astrocytes are a primary target
for C4-lowering therapies.

Also Read | Eight different types of schizophrenia identified

Therapies lowering C4 levels in the brain and reducing inflammation may benefit Schizophrenia
patients but are currently not available.

In Schizophrenia, increased levels of the immune protein C4 have been measured in patients'
brains and increasing C4 levels due to variations in copy number are associated with an
increased risk for developing Schizophrenia.

Inflammation and overactivation of the immune system in the brain can cause loss of synapses
and the death of neurons, leading to neurodegenerative and psychiatric diseases.

This research opens up new avenues for studying inflammatory responses and their regulation
in human astrocytes and serves as a platform to identify therapeutic drugs in large-scale
screening approaches.

https://www.cell.com/stem-cell-reports/fulltext/S2213-6711%2822%2900551-3
https://www.cell.com/stem-cell-reports/fulltext/S2213-6711%2822%2900551-3
https://www.thehindu.com/sci-tech/health/Eight-different-types-of-schizophrenia-identified/article60415134.ece
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File photo of a person using the computer | Photo Credit: Reuters

The story so far: Some Internet-based firms have been tricking users into agreeing to certain
conditions or clicking a few links. The unsuspecting users would not have accepted such terms
or clicked URLs (uniform resource locator), but for the deceptive tactics deployed by tech firms.
Such acceptances and clicks are flooding inboxes of the users with promotional emails they
never wanted, making it hard to unsubscribe or request deletion. These are examples of “dark
patterns,” also known as “deceptive patterns.”

Such patterns are unethical user interface designs that deliberately make your Internet
experience harder or even exploit you. In turn, they benefit the company or platform employing
the designs.

By using dark patterns, digital platforms take away a user’s right to full information about the
services they are using, and reduce their control over their browsing experience.

The term is credited to UI/UX (user interface/user experience) researcher and designer Harry
Brignull, who has been working to catalogue such patterns and the companies using them since
around 2010. 

Social media companies and Big Tech firms such as Apple, Amazon, Skype, Facebook,
LinkedIn, Microsoft, and Google use dark or deceptive patterns to downgrade the user
experience to their advantage. 

Amazon came under fire in the EU for its confusing, multi-step cancellation process for the
Amazon Prime subscription. After communicating with consumer regulators, Amazon this year
made its cancellation process easier for online customers in European countries.

In social media, LinkedIn users often receive unsolicited, sponsored messages from influencers.
Disabling this option is a difficult process with multiple steps that requires users to be familiar
with the platform controls.

Dark Patterns on LinkedIn | Photo Credit: LinkedIn

As Meta-owned Instagram pivots to video-based content to compete against TikTok, users have
complained that they are being shown suggested posts they did not wish to see and that they
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were unable to permanently set preferences.

Another dark pattern on the application is sponsored video ads getting scattered between reels
and stories that users originally opted to view, tricking them for several seconds before they can
see the small “sponsored” label.

Dark Patterns on an Instagram advertisement | Photo Credit: Instagram

Google-owned YouTube nudges users to sign up for YouTube Premium with pop-ups, obscuring
the final seconds of a video with thumbnails of other videos — a way of disrupting what should
have been an otherwise smooth user experience.

Dark Patterns on YouTube | Photo Credit: YouTube

Dark patterns endanger the experience of Internet users and make them more vulnerable to
financial and data exploitation by Big Tech firms. Dark patterns confuse users, introduce online
obstacles, make simple tasks time-consuming, have users sign up for unwanted
services/products, and force them to pay more money or share more personal information than
they intended.

In the U.S., the Federal Trade Commission [FTC] has taken note of dark patterns and the risks
they pose. In a report released in September this year, the regulatory body listed over 30 dark
patterns, many of which are considered standard practice across social media platforms and e-
commerce sites.

These include “baseless” countdowns for online deals, conditions in fine print that add on to
costs, making cancellation buttons hard to see or click, making ads appear as news reports or
celebrity endorsements, auto-playing videos, forcing users to create accounts to finish a
transaction, silently charging credit cards after free trials end, and using dull colours to hide
information that users should know about.

In one instance, the FTC report outlined its legal action against Amazon in 2014, for a
supposedly “free” children’s app that fooled its young users into making in-app purchases that
their parents had to pay for.

“Once the account holder downloaded the app and children began playing the game,
unbeknownst to the account holder, kids could rack up multiple charges, ranging from $0.99 to
$99.99 each, by tapping buttons, with no account holder involvement. These purchases were
disguised as play,” stated the release.

The case was settled after Amazon agreed to refund over $70 million.

However, dark and deceptive patterns don’t just stop with laptops and smartphones. The FTC
report has warned that as augmented reality (AR) and virtual reality (VR) platforms and devices
grow in usage, dark patterns will likely follow users to these new channels as well.

Internet users who are able to identify and recognise dark patterns in their daily lives can choose
more user-friendly platforms that will respect their right to choice and privacy.
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One of the sea trials of the aircraft carrier INS Vikrant, off the Kerala coast | Photo Credit:
SPECIAL ARRANGEMENT

Early this month, the Indian Navy chief, Admiral Hari Kumar, at the annual press conference on
the eve of Navy Day (December 4) had said that the Indian Navy had put on hold its plans to
build a second indigenous aircraft carrier (IAC-2) that is larger than IAC-1 (INS Vikrant). Instead,
he said, it is considering the option of a repeat order of the IAC-1. The Navy chief added that this
decision had been taken as INS Vikrant had performed well during its trials and would also help
capitalise on the expertise now available in the country.

In terms of size, aircraft carriers can be classified as light, medium and large/super-carriers.
Light carriers can carry up to 25 aircraft, the medium-sized ones around 30 to 50 aircraft, while
the large/super-carriers can carry over 90 aircraft. In terms of role, they can be categorised as
fleet, escort, air defence, amphibious assault and anti-submarine warfare (helicopter) carriers. In
terms of the methodology used to launch and recover aircraft, they can be categorised as
Catapult Assisted Take-Off But Arrested Recovery (CATOBAR), Short Take-off But Arrested
Recovery (STOBAR), and vertical/short take-off and landing (V/STOL) carriers.

India’s first aircraft carrier, INS Vikrant (British-built), predecessor to INS Vikrant (IAC-1), was a
19,000-tonne CATOBAR-type light carrier designed for fleet air defence. It could carry between
21 to 23 aircraft (including helicopters). Its replacement, INS Viraat (British-built), at 28,000
tonnes, was a V/STOL-type light fleet air defence carrier, with an air wing of 26 to 30 aircraft and
helicopters. Notably, its Sea Harrier aircraft also possessed dedicated land attack capability. INS
Vikramaditya (Russian-built), at 45,000 tonnes, is a medium-sized STOBAR-type aircraft carrier,
capable of both fleet air defence and land attack, carrying up to 30 aircraft and helicopters. INS
Vikrant IAC-1) is almost similar in size, classification, role and capability to INS Vikramaditya.

The commissioning of INS Vikrant in September this year demonstrated India’s capability to
design and build the largest and most complex of warships, a capability held only by few
countries. The planning for IAC-I, as it was called before commissioning, began in the mid-
1980s. There were several iterations by the Indian Navy’s Design Directorate before the plan
was finalised and government approval obtained for construction in 2002. Built with indigenous
steel developed by the Defence Research and Development Organisation, its keel was laid in
2009 and the ship launched in 2013. Sea trials began in August 2021 and the ship was
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commissioned on September 2, 2022.

The elaboration of this timeline is to show the time and the effort that went into the design,
construction and trials of India’s first indigenous aircraft carrier. This time period can, of course,
be shortened considerably if the next carrier is a repeat order. The expertise gained from the
design and the construction of IAC-I will also enable faster development if a new and larger ship
design is approved by the Government.

Due to the smaller and relatively less capable air wing carried on its first four carriers, as
compared to other carrier-capable navies, the Indian Navy envisaged a medium-sized
CATOBAR aircraft carrier in the region of 50,000 tonnes-65,000 tonnes, as a follow-up to INS
Vikrant.

This is the tonnage of aircraft carriers operated by advanced navies such as the United
Kingdom, Russia, China and France — with only the U.S. Navy operating nuclear-powered
super-carriers of tonnage greater than 1,00,000 tonnes. Various constraints, principally financial
in nature, seem to have curbed India’s ambitions. However, the fall-back plan for a repeat order
would ensure that valuable infrastructure, design capability, ship-building expertise and the
indigenous industrial ecosystem, built through extensive investment and effort over two
decades, are not lost.

It would also ensure that India finally achieves the goal of having three aircraft carriers — a
target that has remained elusive since the first Naval Plan Papers in 1948 stipulated the need for
three aircraft carriers for the Indian Navy. Having two aircraft carriers of similar design and
configuration would also make their operation/maintenance easier.

However, in the long term, India should not lose sight of the fact that China’s first two aircraft
carriers displace over 65,000 tonnes, and its third indigenously designed and built carrier,
Fujian, displaces 85,000 tonnes, with a possible air wing of 60-odd aircraft. China’s future plans
for a seven-ship carrier force include ambitions to build nuclear-powered super-carriers of over
1,00,000 tonnes displacement, with construction reportedly having commenced in 2017.

As a major emerging global power, with an inimical China at its doorstep, India can ill-afford to
fall behind in its sea control and maritime deterrence capability, exemplified by an aircraft
carrier-centric navy. While aircraft carriers are designed for ‘arrested recovery’ of aircraft, India
should not allow the development of its aircraft carrier programme itself to be ‘arrested’.

A.K. Chawla is a retired Vice Admiral who last served as the Flag Officer Commanding-in-Chief
of the Southern Naval Command
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Chilli can even act as a natural opiate, making our bodies release endorphins in a similar way to
a “runner’s high”. | Photo Credit: AFP

The news of a hot chilli sauce shortages earlier this year – due to high temperatures and
drought in agricultural regions – prompted warnings to stock up on supplies or forego adding this
flavour to your food. But what prompts people to want to do this in the first place?

We are usually born with an aversion to the sensations like the taste of chilli on our tongue. This
isn’t surprising because the key ingredient in chilli is a compound called capsaicin, which causes
a painful and even burning sensation when it comes into contact with sensitive areas of our skin,
eyes and mouth. Little wonder that it is also a key ingredient in pepper spray.

But in smaller, tolerable amounts, we can adapt to the sensations evoked by chilli and find them
desirable.

Chilli can even act as a natural opiate, making our bodies release endorphins in a similar way to
a “runner’s high”.

We react to capsaicin because we have a family of receptors in sensory nerves lining the
epithelial (outer) layers of our skin, naso-oral and gastrointestinal tract. These bind to the
capsaicin and relay signals to our brain.

These receptors are temperature sensitive and respond to heat in addition to being activated by
capsaicin.

In the case of biting into a chilli pepper, the release of capsaicin onto our tongue generates a
sensation that ranges from mild tingling to burning heat, depending on the degree to which we
have adapted to it.

What distinguishes the sensation compared to other flavours – for example, salty, sweet and
bitter – is that it continues long after we have swallowed the mouthful of food containing the
chilli. This is because capsaicin is soluble in fat so it is not easily washed off from its receptors
on our tongue and mouth by drinking water. In this way, the sensation can intensify with further
mouthfuls of chilli-containing food.
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We experience capsaicin as a burning sensation that is amplified when the temperature of the
food is hot. Our brain interprets this as both pain and excessive warmth, which is why our facial
skin flushes and we start to sweat.

Also Read | Challenges in delivering nutritious food discussed

Sounds horrible, so why do some people love it?

Well, firstly, all that burning increases saliva production, a response that dilutes the heat as well
as enhancing the ability to chew the food. This also dissolves and spreads other flavours in food
around the tongue, which enhances the perception of these flavours.

Some volatile organic compounds with flavour can also rise up from the back of the mouth to the
nasal sensors when the food is swallowed. Think of the pungent hit of wasabi that comes with
sushi or the complex mix of aromas in a Thai red curry. Relatively bland food like rice has its
flavor increased by the addition of chilli.

Another factor is that endorphins are released in response to the painful stimulus, which provide
their own pain-numbing and mood-enhancing effects. This is a similar situation to people who
get addicted to running – the effect of endorphins released by prolonged or intense exercise is to
reduce feelings of pain and make us feel good.

People may increase their consumption of chilli as their response to capsaicin receptors adapts
and they develop more tolerance and preference for the taste and its effects.

However, it is possible to have too much chilli, shown in the link between high daily consumption
of chilli (more than 50 grams – or three or four tablespoons – per day) and declines in memory.

One thing people have noticed as a frequent side-effect of COVID infection and some antiviral
treatment is that their sense of taste and smell is temporarily reduced or lost.

Also Read | Spicy food leads to longer life

While this eventually recovers in most people, it can go on long after the initial illness. This loss
of the ability to smell and taste flavours in food (anosmia and ageusia) leads to reduced
enjoyment and quality of life.

Researchers have focused on the mechanisms through which the different COVID variants
affect olfactory neurons (the parts of the brain that process and respond to smell) and supporting
cells in order to find treatments.

These include smell training using essential oils, which may assist people whose smell remains
impaired longer than a month post-COVID. Chilli might also assist, as a taste enhancer.

One study by a meals company of 2,000 diners with COVID found 43% of them were increasing
the amount of chilli and other spices they were adding to food to amplify the flavour of meals.
Danish experts say eating foods like chilli might be useful to provide sensory stimulation to
diners when their sense of smell isn’t quite up to scratch.

By Michael Mathai, Associate Professor, Victoria University (The Conversation)
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ORGANIC SOLAR CELLS DEVELOPED ON STEEL
SUBSTRATES CAN CONVERT A STEEL ROOF INTO AN
ENERGY-PRODUCING DEVICE

Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

An organic solar cells consisting of a combination of an organic polymer and PCBM (an
organic semiconductor) developed on steel substrates can potentially convert a steel roof
into an energy-producing device with greater efficiency than those currently available in the
market.

The potential of third-generation solar cell technologies lies in their integration with flexible and
conformal surfaces. However, this integration requires developing new top transparent
conducting electrodes as alternatives to indium tin oxide, an optoelectronic material currently in
use and poses limitations because of its brittleness and as its optoelectronic efficiency varies
with temperature. 

Researchers at IIT Kanpur have developed organic solar cell devices consisting of a blend of
organic polymer PTB7 as a donor and PCBM as an acceptor. The devices were fabricated on
opaque steel substrates with a MoO3/Au/MoO3 top electrode. The research carried out at the
laboratory of Prof. Ashish Garg at IIT Kanpur demonstrated the integration of multi-layered
electrodes of configuration MoO3/Au/MoO3 with the organic solar cells. It was published in the
journal ‘Energy Technology’. These electrodes offer higher optical transmission as compared to
only metallic electrodes. The devices with multilayer electrodes showed a clear improvement in
the photovoltaic performance by 1.5 times, as compared with those obtained with single-layer
top metal electrodes of gold.

Figure: Device performance of an organic solar cell device with MoO3 capping in a multi-layered
electrode configuration

The materials and device fabrication of perovskite and organic solar cells took place in the Class
10000 clean room facility at IIT Kanpur, which was supported by funding from DST under the
DST-RCUK APEX project. The facility can carry out the complete fabrication of organic and
perovskite solar cells. It consists of two interconnected 4-port glove boxes maintained under a
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nitrogen gas environment, has the capacity for handling chemicals that are sensitive to
atmospheric components, mainly moisture and oxygen, and has a vacuum annealing chamber.
The glove box is integrated with a spin coater, a solar simulator, a thermal annealing setup, and
a high-vacuum multi-channel thermal evaporator.
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 Publication Link:  https://doi.org/10.1002/ente.202100689
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An organic solar cells consisting of a combination of an organic polymer and PCBM (an
organic semiconductor) developed on steel substrates can potentially convert a steel roof
into an energy-producing device with greater efficiency than those currently available in the
market.

The potential of third-generation solar cell technologies lies in their integration with flexible and
conformal surfaces. However, this integration requires developing new top transparent
conducting electrodes as alternatives to indium tin oxide, an optoelectronic material currently in
use and poses limitations because of its brittleness and as its optoelectronic efficiency varies
with temperature. 

Researchers at IIT Kanpur have developed organic solar cell devices consisting of a blend of
organic polymer PTB7 as a donor and PCBM as an acceptor. The devices were fabricated on
opaque steel substrates with a MoO3/Au/MoO3 top electrode. The research carried out at the
laboratory of Prof. Ashish Garg at IIT Kanpur demonstrated the integration of multi-layered
electrodes of configuration MoO3/Au/MoO3 with the organic solar cells. It was published in the
journal ‘Energy Technology’. These electrodes offer higher optical transmission as compared to
only metallic electrodes. The devices with multilayer electrodes showed a clear improvement in
the photovoltaic performance by 1.5 times, as compared with those obtained with single-layer
top metal electrodes of gold.

https://doi.org/10.1002/ente.202100689
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Figure: Device performance of an organic solar cell device with MoO3 capping in a multi-layered

electrode configuration

The materials and device fabrication of perovskite and organic solar cells took place in the Class
10000 clean room facility at IIT Kanpur, which was supported by funding from DST under the
DST-RCUK APEX project. The facility can carry out the complete fabrication of organic and
perovskite solar cells. It consists of two interconnected 4-port glove boxes maintained under a
nitrogen gas environment, has the capacity for handling chemicals that are sensitive to
atmospheric components, mainly moisture and oxygen, and has a vacuum annealing chamber.
The glove box is integrated with a spin coater, a solar simulator, a thermal annealing setup, and
a high-vacuum multi-channel thermal evaporator.
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FACEBOOK PARENT META WILL PAY $725M TO
SETTLE USER DATA CASE
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Facebook parent Meta has agreed to pay $725M to settle user data case. | Photo Credit:
Reuters

Facebook’s corporate parent has agreed to pay $725 million to settle a lawsuit alleging the
world’s largest social media platform allowed millions of its users’ personal information to be fed
to Cambridge Analytica, a firm that supported Donald Trump’s victorious presidential campaign
in 2016.

(For insights on emerging themes at the intersection of technology, business and
policy, subscribe to our tech newsletter Today’s Cache.)

Terms of the settlement reached by Meta Platforms, the holding company for Facebook and
Instagram, were disclosed in court documents filed late Thursday. It will still need to be
approved by a judge in a San Francisco federal court hearing set for March.

The case sprang from 2018 revelations that Cambridge Analytica, a firm with ties to Trump
political strategist Steve Bannon, had paid a Facebook app developer for access to the personal
information of about 87 million users of the platform. That data was then used to target U.S.
voters during the 2016 campaign that culminated in Trump’s election as the 45th president.

Uproar over the revelations led to a contrite Zuckerberg being grilled by U.S. lawmakers during a
high-profile congressional hearing and spurred calls for people to delete their Facebook
accounts. Even though Facebook’s growth has stalled as more people connect and entertain
themselves on rival services such as TikTok, the social network still boasts about 2 billion users
worldwide, including nearly 200 million in the U.S. and Canada.

The lawsuit, which had been seeking to be certified as a class action representing Facebook
users, had asserted the privacy breach proved Facebook is a “data broker and surveillance
firm,” as well as a social network.

The two sides reached a temporary settlement agreement in August, just a few weeks before a
Sept. 20 deadline for Meta CEO Mark Zuckerberg and his long-time chief operating officer,
Sheryl Sandberg, to submit to depositions.

https://www.thehindu.com/newsletter-subscription/article61456542.ece
https://www.thehindu.com/news/national/over-5-lakh-indian-users-data-shared-with-cambridge-analytica-fb/article61869897.ece
https://www.thehindu.com/news/international/mark-zuckerberg-apologises-to-us-congress-over-massive-facebook-breach/article61867842.ece
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The company based in Menlo Park, California, said in statement Friday it pursued a settlement
because it was in the best interest of its community and shareholders.

“Over the last three years we revamped our approach to privacy and implemented a
comprehensive privacy program," said spokesperson Dina El-Kassaby Luce. “We look forward
to continuing to build services people love and trust with privacy at the forefront.”
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5G CAPTIVE NETWORKS CAN BE DETRIMENTAL TO
NATIONAL SECURITY, COAI CHIEF SAYS
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Lt. Gen. Dr. S.P. Kochhar, Director General, COAI | Photo Credit: Special Arrangement

Telecom service providers (TSPs) have started providing 5G services in the country from
October 2022. 5G services have already been activated in 50 cities and towns across 13 states
and one Union territory. Lt. Gen. Dr. S.P. Kochhar, Director General, COAI, interacted with The
Hindu and shared his perspectives on private captive networks, challenges in 5G rollout,
fiberisation, and 6G technology.

Edited excerpts:

S.P. Kochhar: The separate private 5G captive networks are a challenge to the telecom service
providers (TSPs) and can be detrimental to national security. The spectrum allocated on an
administrative basis will be exploited by aggregators who would resort to hoarding of spectrum
and then offering services to enterprises through pan India networks, assuming a pseudo-TSP
role. This would lead to no business case for the rollout of 5G networks in the country by the
TSPs and will diminish their revenues.

(For insights on emerging themes at the intersection of technology, business and
policy, subscribe to our tech newsletter Today’s Cache.)

SPK: Currently, individual permissions are required to be taken from electricity, gas, sewerage,
Railways, NHAI, forest authority, residential welfare bodies, among others, which causes
unnecessary delays and economical inefficiencies. Installation of towers or small cells near
educational institutes, hospitals, airports, defence establishments, religious places are restricted
or require a special set of permits. There is no active support from the police department in
enforcing the regulations to expedite installation process or to prevent disruption to the project.
Pending approvals lead to coercive action like demolition and sealing, which further delay the
installation process. There is a need to set aside special places for the deployment of 5G infra
as densely populated areas like markets and metro stations leave no room for infrastructure
deployment.

SPK: Investment is a major challenge in successful, pan-India deployment of 5G services.
Investments in key components of the 5G network like spectrum, fibre, and towers on pan-India
coverage are estimated to be about 1.3-2.3 lakh crore with around 90,000 crores required in the

https://www.thehindu.com/business/ott-communication-services-should-be-licensed-coai/article66171089.ece
https://www.thehindu.com/newsletter-subscription/article61456542.ece
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deployment of telecom sites. This will add to the immense financial stress already faced by the
telecom sector. The latest 5G spectrum auction witnessed outflows from telcos to the tune of
over 1.5 lakh crores. They may have to spend around $22 billion further in the next five years to
strengthen and expand the 5G networks. Investments in network security for 5G will further
necessitate an increase in investments up to 2.5 times from the present volumes, as per
Futurex. State Electricity Regulatory commissions also need to provide EB connections to the
telecom sites, both macro and micro sites, at utility rates. Availability of power at reduced utility
rate is a crucial need for the sector.

SPK:Fiberisation and towerisation are two critical factors for creating a robust infrastructure for
the success of 5G in India. The Government has introduced amended Right of Way (RoW)
Guidelines to help facilitate faster deployment of telecom infrastructure across the states and
establish an efficient 5G network. However, rollout of underground and overhead fibre continues
to be hampered by difficulties in implementing state policies at local entities, municipal
corporations, and wards. State and local bodies impose exorbitant charges for deploying
telecom infrastructure on street furniture.

The latest amendment in RoW rules prescribes the fee for deploying small cells and aerial fibre
on street furniture like Electricity Board (EB) and street light poles. There is an application fee of
1,000 per km for deployment of underground and aerial fibre; 100 per pole for the use of street
furniture like EB poles or street light to deploy aerial fibres; and 300 per pole in urban areas and
150 per pole in rural areas for deployment of small cells. Some of the states have already
constituted committees with industry participation to look into these aspects. Maharashtra, for
example, recently released its revised RoW policy in line with recent amendments in RoW Rules
of DoT.

SPK: Operators are presently providing 5G services to their subscribers with 5G-enabled
devices at no extra cost. Availability of handsets at affordable rates will be a critical factor in
determining the successful uptake and usage of 5G in India.

Traditionally, operators’ revenues have been primarily consumer-driven. With 5G, by contrast,
consumer awareness is lower and most of the biggest players have yet to introduce upgraded
handsets — all of which may result in a slower uptake. There may be some consumer sections
like high-tech gaming, AR/VR applications among others, where users will be willing to pay more
for a better experience.

The main incentive for operators to move to 5G is generally to create more capacity, optimise
efficiency in services and improve overall consumer experience. But to achieve returns sufficient
to justify their 5G investments, operators will need to look beyond selling broadband connectivity
and target new types of use cases that are specifically enabled by 5G’s unprecedented
capabilities.

SPK: The ITU and 3GPP expect 6G to be available only after 2030. India has already initiated
work on 6G. The Department of Telecommunications has created six Task Forces with
participation from industry, including COAI, academia, and experts to examine the various
aspects of 6G to provide a comprehensive view for India, in alignment with the global vision and
developments.

The Telecommunications Standards Development Society, India (TSDSI) also submitted its 6G
Vision to ITU-R that decides global standards for wireless communications, as a contribution
towards the IMT 2030 work. Development of standards would be a critical element, and early
work on the same can help India gain advantages in the areas of R&D and IPR creation.

https://www.thehindu.com/sci-tech/technology/fiberisation-for-5g-deployment/article65677914.ece
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SPK: In terms of technological prowess, 6G networks are expected to be able to use higher
frequencies than 5G networks and provide substantially higher capacity with much lower
latency. One of the goals of the 6G internet is to support one microsecond latency
communications. The 6G technology market is expected to facilitate large improvements in the
areas of imaging, presence technology, and location awareness.

Experts also believe that 6G’s higher frequencies will enable much faster sampling rates than
5G. They will further provide substantially better throughput and higher data rates. The use of
sub-mm waves and frequency selectivity in 6G is expected to advance the development of
wireless sensing technology. A wide range of technologies such as AI, advanced sensors,
optics, cloud computing, high-speed digital, satellite and robotics will undergo rapid
advancement in the next decade, powered by 6G.
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6 GHZ SPECTRUM VITAL FOR INDIA TO MEET
NATIONAL BROADBAND MISSION TARGETS, SAYS
COAI
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File photo of a 5G symbol set against circuitry | Photo Credit: REUTERS

Industry body COAI on Wednesday said it is critical to identify a 6 GHz band for mobile services,
and mid-bands offering wide coverage and capacity are important for rapid and cost-efficient
deployments of 5G mobile networks.

(For insights on emerging themes at the intersection of technology, business and
policy, subscribe to our tech newsletter Today’s Cache.)

In case adequate spectrum in the 6 GHz band is not allocated to IMT, the country would have to
account for around 60 per cent higher annual costs to achieve the performance expected from
5G services.

This would lead to delayed expansions and a significant increase in energy consumption and
radio network cost, COAI cautioned.

The association also emphasised that the 6 GHz spectrum is vital for India to achieve the targets
of the National Broadband Mission.

"The industry firmly believes that it is critical to identify the 6 GHz band for IMT services because
it will not only aid in long-term network planning but also because 6 GHz is the last mid-band
opportunity offering a provision of minimum 2 GHz contiguous mid-band spectrum, which will
become critically essential for mobile communications beyond 2025," SP Kochhar, Director
General of Cellular Operators' Association of India (COAI), said in a statement.

The association said that 6 GHz is the only mid-band spectrum range where a contiguous
bandwidth to the order of 300-400 MHz per operator is possible to make it available for the
rapidly evolving demands towards 2030.
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CODE-GENERATING AI CAN HAVE SECURITY
VULNERABILITIES, STUDY FINDS
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File photo of a person typing | Photo Credit: REUTERS

Software engineers who use code-generating AI systems are more likely to cause security
vulnerabilities in the apps they develop, TechCrunch reported, citing a study by Stanford.

(For insights on emerging themes at the intersection of technology, business and
policy, subscribe to our tech newsletter Today’s Cache.)

“Code-generating systems are currently not a replacement for human developers,” TechCrunch
quoted a scientist as saying in the report.

“Developers using them to complete tasks outside of their own areas of expertise should be
concerned, and those using them to speed up tasks that they are already skilled at should
carefully double-check the outputs and the context that they are used in in the overall project,”
the report further added.

The Stanford study looked at Codex, an AI code-generating system developed by San
Francisco-based research lab OpenAI. The researchers recruited 47 developers to use Codex to
complete security-related problems across programming languages like Python, JavaScript, and
C.

The system was trained on several lines of public code to suggest additional lines of code and
functions, given the context of the existing code.

It was found that the study participants who had access to Codex were more likely to write
incorrect and insecure solutions to programming problems when compared to a control group.

However, code-generating systems are helpful for tasks which are not too risky, like exploratory
research code.
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FIVE SPACE EXPLORATION MISSIONS TO LOOK OUT
FOR IN 2023
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In April, the European Space Agency (ESA) is set to launch the Jupiter Icy Moons Explorer
(Juice), in what will be Europe’s first dedicated robotic mission to Jupiter. | Photo Credit: AP

It’s been an eventful year for space exploration, with successes including the completion of
NASA’s Artemis 1 mission (finally), the inauguration of the James Webb Space Telescope, and
the completion of China’s Tiangong space station.

2023 is set to be another busy year. Here are five of the most exciting missions to watch out for.

In April, the European Space Agency (ESA) is set to launch the Jupiter Icy Moons Explorer
(Juice), in what will be Europe’s first dedicated robotic mission to Jupiter. Juice is due to reach
the planet in July 2031 after performing an incredible flight path through the Solar System. The
mission will enter into orbit around Jupiter and perform numerous flybys of its large icy moons:
Europa, Ganymede and Callisto.

After four years of moon flybys, Juice will then enter into orbit around Ganymede, the largest
moon in the Solar System – becoming the first spacecraft ever to reach orbit around the moon of
another planet.

The icy moons of Jupiter are interesting as they are all believed to host oceans of liquid water
beneath their frozen surfaces.

Europa, in particular, is regarded as one of the most likely abodes in the Solar System for extra-
terrestrial life.

Juice will be equipped with ten scientific instruments including ice-penetrating radar to study the
internal oceans.

Also Read | Indian space economy set to grow $13 bn by 2025

This use of radar is a practical first step in mapping the sub-surface oceans, paving the way for
more exotic future missions involving submersible vehicles – some of which have already been
put forward. The launch window runs from April 5 to April 25.

https://www.thehindu.com/business/indian-space-economy-set-to-grow-13-bn-by-2025/article65993436.ece
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Although no date has been announced by aerospace company SpaceX at the time of writing,
the first orbital test flight of the super-heavy Starship spacecraft is highly anticipated to occur in
early 2023.

Starship will be the largest spacecraft capable of carrying humans from Earth to destinations in
space (the International Space Station is larger, but it was assembled in space).

It will be the most powerful launch vehicle ever to fly, capable of lifting 100 tonnes of cargo to
low Earth orbit.

Starship is the collective name for a two-component system consisting of the Starship spacecraft
(which carries the crew and cargo) and the Super Heavy rocket. The rocket component will lift
Starship to some 65km altitude before separating and returning to Earth in a controlled landing.

The upper Starship component will then use its own engines to push itself the rest of the way to
orbit.

Several short test flights of the Starship portion of the system have been made with varying
degrees of success. But the upcoming flight will be the first time the whole system will be used
to reach space as one.

This first orbital flight was originally scheduled to launch in September 2022, but has been
delayed several times.

The long-awaited dearMoon project, which will take members of the public on a six-day trip
around the Moon and back, is due for launch on Starship and was originally planned for 2023.

The exact date will depend on the successful test of Starship, but has been on the books since
2018. It will be the first true deep space tourism launch.

Financed by business entrepreneur Yusaku Maezawa, a competition was set up to select eight
members of the public (and an unknown number of crew) to join Maezawa on the trip – all
completely paid for.

The winners and criteria used have not been disclosed, although it is suspected the guests may
be established or aspiring artists.

This mission will mark a big change in the way we think about space, as previously only
astronauts picked using incredibly stringent criteria have been able to go into deep space (note:
we are not counting brief 10-minute jaunts up to 100 km).

A full trip of several days poses extreme risks, both in terms of health and engineering.

The success or failure of the dearMoon mission could affect whether deep space tourism
becomes the next big thing, or it is relegated back to being a pipe-dream.

The Origins Spectral Interpretation Resource Identification Security – Regolith Explorer,
mercifully more commonly known as OSIRIS-REx, is a NASA mission to near-Earth asteroid
Bennu.

A key goal of this robotic mission was to acquire samples of Bennu and return them to Earth for
analysis.
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OSIRIS-REx is now fast returning to Earth with up to a kilogram of precious asteroid samples
stored aboard. If all goes well, the capsule will detach from the spacecraft, enter the Earth’s
atmosphere and parachute to a soft landing in the deserts of Utah on September 24.

Asteroid sample return has only been achieved once before, by the Japanese Space Agency’s
Hayabusa 2 mission in 2020.

Bennu is an approximately diamond-shaped world just half a kilometre in size, but has many
interesting characteristics.

Also Read | Explained: The need for space sustainability 

It is believed to have broken off from a much larger asteroid in the first 10 million years of the
Solar System. Some of the minerals detected within it have been altered by water, implying that
Bennu’s ancient parent body possessed liquid water.

It also has an abundance of precious metals, including gold and platinum. Finally, Bennu is
classed as a potentially hazardous object with a (very) small possibility of Earth impact in the
next century.

While SpaceX is the most prominent private space launch company, there are many others
developing their own series of launchers around the world.

Skyroot Aerospace, which successfully launched its Vikram-S rocket in November 2022, is soon
to become the first private Indian company to launch a satellite.

The rocket itself reached 90km in altitude, a distance that would need to be improved upon to
get a constellation of satellites into orbit.

Skyroot’s first satellite launch is planned for 2023, with a goal of undercutting the cost of private
space launch rivals by producing its 3D-printed rockets in a matter of days.

If successful, this could also provide a route for cheaper launches of scientific missions, enabling
a faster rate of research.

Clearly, interest in the space sector remains high. With many bold advances and launches due
in 2023, we are entering a new phase akin to the “Golden era” of space launches in the 1960s
and ’70s.

(The Conversation)
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