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VOSTOK-2022 BEGINS IN RUSSIA WITH INDIA, CHINA
PARTICIPATING

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

An Indian Army contingent comprising troops from 7/8 Gorkha Rifles is participating in the
multilateral strategic and command exercise ‘Vostok-2022’ which commenced on Friday at the
training grounds of the eastern military district in Russia. The exercise also includes participation
by the Chinese People’s Liberation Army.

“The exercise is aimed at interaction and coordination amongst other participating military
contingents and observers,” the Army said in a statement. The exercise is scheduled to be held
from Sept. 01 to 07.

The Indian Army contingent, over the next seven days, will undertake joint manoeuvres to
include field training exercises, combat discussions, and firepower exercises, it said.

Russia has stated that Vostok-2022 will be conducted in two phases. Participating contingents
include observers from the Collective Security Treaty Organisation, the Shanghai Cooperation
Organisation (SCO) and other partner states including Algeria, Armenia, Azerbaijan, Belarus,
India, Kazakhstan, Kyrgyzstan, China, Laos, Mongolia, Nicaragua, Syria and Tajikistan, said
Russian Deputy Defence Minister Colonel General Alexander for foreign military attachés in a
briefing in Moscow.

India also defended its participation in the exercises in response to U.S. criticism. “India has
been regularly participating in multilateral exercises in Russia, along with a number of other
countries,” said MEA spokesperson Arindam Bagchi, stressing that the Vostok exercises were
routine, and added that they would only include Army contingents.

MEA spokesperson Arindam Bagchi was responding to comments by the U.S. White House
Press Secretary who said that “the U.S. has concerns about any country exercising with Russia
while Russia wages an unprovoked brutal war against Ukraine.”

 Our code of editorial values

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com

https://www.thehindu.com/news/national/living-our-values-code-of-editorial-values/article1715043.ece?utm_source=thehindu&amp;utm_medium=article&amp;utm_campaign=values
https://www.thehindu.com/news/national/living-our-values-code-of-editorial-values/article1715043.ece?utm_source=thehindu&amp;utm_medium=article&amp;utm_campaign=values


Page 3

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2022-09-02

INDIAN-MADE HPV VACCINE THIS YEAR
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

India’s first indigenously developed vaccine to prevent cervical cancer, CERVAVAC, will likely
cost Rs. 200-400 a shot and be commercially available later this year, Adar Poonawalla, CEO,
Serum Institute of India (SII), said on the sidelines of a launch event here on Thursday.

CERVAVAC, developed by SII, was approved by the Drug Controller General of India in July.
The event also underlined the role of the Indian government, particularly the Department of
Biotechnology, in facilitating trials and investments in the vaccine candidate.

CERVAVAC is a quadrivalent vaccine, meaning it is effective against at least four variants of
cancer-causing Human Papilloma Virus (HPV), and resulted from a partnership of DBT’s
Biotechnology Industry Research Assistance Council (BIRAC), and the Bill and Melinda Gates
Foundation that supported Serum’s development efforts.

Annually, about 1.25 lakh women are diagnosed with cervical cancer, and over 75,000 die from
the disease in India. Close to 83% of invasive cervical cancers in India and and 70% of cases
worldwide are attributed to HPV-types 16 or 18. HPV transmission is influenced by sexual
activity and age. Almost 75% of all sexually active adults are likely to be infected with at least
one HPV type. A vast majority of the infections resolve itself.
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VIKRANT A REFLECTION OF SELF-RELIANT INDIA: PM
Relevant for: Science & Technology | Topic: Defence related developments

From 2013 to 2017, the Navy had fielded two aircraft carriers — the erstwhile Viraat acquired
from the U.K. and the INS Vikramaditya from Russia which is currently in service. Once INS
Vikrant becomes fully operational, Indian Navy will once again be able to deploy two full-fledged
carrier groups significantly expanding its footprint across the Indo-Pacific.

“So far, such aircraft carriers were only made by developed countries. India has taken a step
towards being a developed country by being part of the league,” said Mr. Modi speaking at the
formal commissioning ceremony which saw the presence of several naval veterans who
commanded and served on the erstwhile Vikrant.

Terming INS Vikrant huge, the ceremony massive, distinguished and very special, Mr. Modi said
it is not just a warship but a testament to the hard work, talent, influence and commitment of
India in the 21st century. The Commanding Officer, Capt. Vidhyadhar Harke, read the
commissioning warrant and the nishaan (ensign) was hoisted. INS Vikrant adorned the new
ensign with effect from its commissioning.
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NAVY’S ENSIGN PAYS TRIBUTE TO SHIVAJI
Relevant for: Science & Technology | Topic: Defence related developments

Flying high:The new naval ensign onINS Vikrantin Kochi on Friday.THULASI KAKKAT

Moving away from the colonial past, the Indian Navy on Friday adopted a new ensign inspired
by the seal of Maratha king Chhatrapati Shivaji. It was unveiled by Prime Minister Narendra
Modi at the commissioning of aircraft carrier INS Vikrant here.

“The President of India has approved the introduction of the new designs of the naval ensign, as
also the distinguishing flags, masthead pennants and car flags for the Indian Navy,” the Navy
said in a statement. “Formations, ships and establishments of the Indian Navy would be
adopting the new naval ensign, as also the new distinguishing flags, car flags and masthead
pennants.”

Devanagari script

This is the fourth time the naval ensign has been changed since 1950.

The earlier ensign had the national flag in the upper left canton, red vertical and horizontal
stripes and a golden-yellow National Emblem superimposed on the intersection of the red
stripes. The national motto ‘ Satyamev Jayate ’ engraved in Devanagari script, was included
underneath the emblem.

The statement said that resonant to the ongoing national endeavour to move away from the
colonial past, the need was felt to transition to a new design that drew inspiration from the
country’s history.

The white ensign identified nationwide with the Navy, now comprises two main constituents —
the national flag in the upper left canton and a navy blue-gold octagon at the centre of the fly
side (away from the staff), it stated.

The octagon is with twin golden octagonal borders encompassing the golden National Emblem
(Lion Capital of Ashoka — under scribed with ‘Satyamev Jayate’ in blue Devanagari script)
resting atop an anchor; and superimposed on a shield. Below the shield, within the octagon, in a
golden-bordered ribbon on a navy blue background, is inscribed the motto of the Indian Navy
‘Sam No Varunah’ in golden Devanagari script.

“The twin octagonal borders draw their inspiration from Shivaji Maharaj’s rajmudra or the seal of
Chhatrapati Shivaji Maharaj, one of the prominent Indian kings with a visionary maritime outlook,
who built a credible naval fleet that earned grudging admiration from European navies operating
in the region at the time,” the Navy said.

 Our code of editorial values

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com

https://www.thehindu.com/news/national/living-our-values-code-of-editorial-values/article1715043.ece?utm_source=thehindu&amp;utm_medium=article&amp;utm_campaign=values
https://www.thehindu.com/news/national/living-our-values-code-of-editorial-values/article1715043.ece?utm_source=thehindu&amp;utm_medium=article&amp;utm_campaign=values


Page 6

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2022-09-04

NASA PUTS OFF ARTEMIS MOON ROCKET LAUNCH
FOR SECOND TIME

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

Artemis I rocket sits on launch pad 39-B at Kennedy Space Center.AFPKEVIN DIETSCH

For the second time in five days, NASA on Saturday halted a countdown in progress and
postponed a planned attempt to launch the debut test flight of its giant, next-generation rocket,
the first mission of the agency’s moon-to-Mars Artemis programme.

The latest attempt to launch the 32-story-tall Space Launch System (SLS) rocket and its Orion
capsule was scrubbed after repeated attempts by technicians to correct a leak of super-cooled
liquid hydrogen propellant being pumped into the vehicle’s core-stage fuel tanks.

Besides struggling to remedy the leak itself, the difficulty caused mission managers to fall behind
in the countdown, leaving too little time to complete pre-launch preparations before liftoff.

Pre-flight operations were officially called off for the day by Artemis I launch director Charlie
Blackwell Thompson about three hours before the targeted two-hour launch window was due to
open at 2:17 p.m. EDT (1817 GMT).

There was no immediate word on a time frame for retrying to launch the mission, dubbed
Artemis I. But NASA could schedule another attempt for Monday or Tuesday. “Engineers are
continuing to gather additional data,” NASA said.

An initial launch try on Monday was foiled by 11th-hour technical problems that surfaced during
countdown, including a different leaky fuel line, a faulty temperature sensor and some cracks in
insulation foam.
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WESTERN DIGITAL BRINGS ‘WORLD’S FIRST’ 22TB
CMR HARD DRIVE TO INDIA

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

Western Digital said it has started shipping its new 22TB CMR (conventional magnetic recording
) hard disk drives in India as it looks to expand business in the country. “The drives will help
customers to efficiently store and access huge volumes of data,” Jaganathan Chelliah, Senior
Director – Marketing, India,Middle East & TIA, said.
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INDIA TO DESIGN, BUILD REUSABLE ROCKET FOR
GLOBAL MARKET: ISRO

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

ISRO plans to design and build a reusable rocket for the global market | Photo Credit: AP

India has plans to design and build a new reusable rocket for the global market that would
significantly cut the cost of launching satellites, a top government official said on Monday. "...all
of us want launches to be much cheaper than what we do today," Secretary in the Department
of Space and Chairman of Indian Space Research Organisation (ISRO) S Somanath said.

(Sign up to our Technology newsletter, Today’s Cache, for insights on emerging themes at the
intersection of technology, business and policy. Click here to subscribe for free.)

Addressing the seventh 'Bengaluru Space Expo 2022' and later talking to reporters, he noted
that at present it takes about USD 10,000 to USD 15,000 to put a one-kg payload into orbit.

"We have to bring it down to USD 5,000 or even USD 1,000 per kg. Only way to do that is to
make the rocket reusable. Today in India we don't have reusable technology yet in launch
vehicles (rockets)," Somanath said.

"So, the idea is the next rocket that we are going to build after GSLV Mk III should be a reusable
rocket," he added at the inaugural session of the international conference and exhibition.

ISRO, Somanath said, has been working on various technologies, including the one
demonstrated with Inflatable Aerodynamic Decelerator (IAD), last week. "We will have to have a
retro-propulsion to land it (rocket back on earth)".

Combining these technologies, ISRO would like to design and build a new rocket which will be
reusable, in partnership with industry, startups and its commercial arm NewSpace India Limited
(NSIL).

"This is the idea and we are working on that idea. That idea cannot be ISRO's alone. It has to be
an industry's idea. So, we will have to work with them in designing a new rocket, not only
designing it, engineering it, manufacturing it and launching it as a commercial product and
operating it in a commercial manner," he said.

"So, it's a big shift from what we do today," he pointed out. "I would like to see this (proposal)
taking shape in the next few months."

"We would like to see such a rocket, a rocket which will be competitive-enough, a rocket that will
be cost-conscious, production-friendly which will be built in India but operated globally for the
services of the space sector. This should happen in the next few years so that we can retire all
those operating launch vehicles (in India) at appropriate time," he said.
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INDIA GETS ITS FIRST NASAL COVID-19 VACCINE
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

India’s first nasal COVID-19 vaccine, developed by Bharat Biotech, has been approved for
primary immunisation in those 18 and above, Health Minister Mansukh Mandaviya said on
Tuesday. The company said it was optimised for supply and administration.

The approval from the Central Drugs Standard Control Organisation for restricted use in
emergencies will further strengthen India’s fight against the pandemic, the Minister tweeted.
“India has harnessed its science, research and development, and human resources in the fight
against COVID-19 under PM Narendra Modi’s leadership. With the science-driven approach and
Sabka Prayas , we will defeat COVID-19,’’ the Minister said.

The company noted that the ChAd36-SARS-CoV-S COVID-19 (Chimpanzee Adenovirus
Vectored) recombinant vaccine has been evaluated to determine its impact on safety. The
vaccine is stable between two and eight degrees Celsius for easy storage and distribution. The
company said it had established manufacturing capabilities at multiple sites across the country.

Krishna Ella, chairman, Bharat Biotech, said: “iNCOVACC will be a global game changer in
intra-nasal vaccines technology and delivery systems. Despite the lack of demand for vaccines,
we continued product development in intra-nasal vaccines to ensure that we are well prepared
with platform technologies for future infectious diseases.”
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GOOGLE PLANS PILOT ON RUMMY APPLICATIONS
Relevant for: Science & Technology | Topic: IT, Internet and Communications

Google on Thursday said it will conduct a pilot programme to enable distribution of daily fantasy
sports (DFS) and rummy apps by local developers to users in India via its application store, Play
Store.

Currently, real money online rummy and daily fantasy apps, including Dream 11 and Mobile
Premier League, are banned from Google Play Store as they violate the platform’s policy on
gambling.

While the gaming industry has welcomed the step, they have termed inclusion on just two game
formats as “discriminatory” and “misuse of dominance”.

The company has invited applications for the pilot programme, which is expected to run for a
year from September 28.

“We are constantly exploring ways for local developers to build successful businesses and offer
delightful experiences on Google Play. Through this pilot programme, we are taking a measured
approach that will help us collate learnings and retain an enjoyable and safe experience for our
users,” a Google spokesperson said.

Roland Landers, CEO of All India Gaming Federation, said the move by Google is a progressive
step, but it needs to be inclusive.

Echoing similar views, Saumya Singh Rathore, co-founder of gaming platform WinZO, said it’s
unreasonable to allow only rummy and fantasy games while foreclosing the door for all other
skill-based games that cumulatively form a bigger user base of over 500 million users in India.
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INDIGENOUS QRSAM SUCCESSFULLY TESTED SIX
TIMES

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

The Defence Research and Development Organisation (DRDO) and Army successfully
completed six flight-tests of the Quick Reaction Surface to Air Missile (QRSAM) — with
indigenously-developed sub-systems — from Integrated Test Range (ITR) Chandipur off Odisha
coast. The tests were conducted as part of evaluation trials by the Army, DRDO said in a
statement on Thursday.
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WEBB CAPTURES IMAGES OF TARANTULA NEBULA
Relevant for: Science & Technology | Topic: Space Technology & related matters

This image released by NASA on Sept. 6, 2022, shows the Tarantula Nebula star-forming
region, captured by the James Webb Space Telescope. | Photo Credit: NASA, ESA, CSA,
STScl, and Webb ERO Production Team via AP

The Tarantula Nebula— or the 30 Doradus— is a stellar nursery situated in the Large
Magellanic Cloud galaxy 1,61,000 light years away. Stretching across 340 light years, the
nebula is the largest and the brightest star-forming region in the Local group that includes our
galaxy, the Milky Way.  

Named for its filaments of dust that looked like spider silk in previous images, the Tarantula
Nebula was viewed by the Webb telescope through different instruments to glean a clearer
picture of the heart of the nebula. 

“The images of the Tarantula Nebula were among the first full colour images taken by Webb. We
were ecstatic to see how well the observatory was working, and immediately understood that it
will help us much better understand how stars are formed across the Universe,” said Klaus
Pontoppidan, Webb Project Scientist at the Space Telescope Science Institute.

Images viewed by Webb’s Near-Infrared Camera (NIRCam) show a cavity that has been
hollowed out by the radiation emitted by a cluster of young stars. This area sparkles a pale blue
in the image. The powerful winds emitted by the young stars have blown away all but densest
areas of the nebula, giving it the appearance of a burrowing tarantula’s home.

The densest part of the nebula form pillars of dust and gives birth to massive protostars.  

A Near-Infrared Spectrograph (NIRSpec) has captured images of a star in its earlier days.
Previously thought to be an older star, Webb’s powerful instruments show the star beginning to
“emerge from its pillar” while still having an insulating cloud of dust around in itself, a press
release by NASA said.  

Using its complex instruments, Webb has also been able to capture distant galaxies in the
background, as well as the nebula’s structure and composition.

The Tarantula Nebula piques scientists’ interest as it has a similar chemical composition to that
of giant star-forming regions found during the peak of star formation. Studying a nebula that is
close enough be observed gives scientists an opportunity to know more about the ‘cosmic
noon’— when the universe was only a few billion years old and producing stars at a rapid pace.

Explaining the significance of Webb’s importance in the field of astronomy, Mr. Pontoppidan
said, “It will open entirely new windows on most areas of astrophysics. With ground-breaking
new images and other data being obtained every day, we expect to be constantly surprised.” 

The stunning image of the Tarantula Nebula is the latest among a slew of images captured by
the James Webb Telescope. The first images released by NASA on July 12, 2022 showed
vibrant glimpses of the Carina Nebula, Stephan’s Quintet, Southern Ring Nebula, exoplanet
WASP 96-B and a cluster of galaxies named SMACS-0723.

https://www.nasa.gov/feature/goddard/2022/a-cosmic-tarantula-caught-by-nasa-s-webb/
https://www.nasa.gov/feature/goddard/2022/a-cosmic-tarantula-caught-by-nasa-s-webb/
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MUNOTH SET FOR LI-ION CELL TRIAL PRODUCTION
Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

Munoth Industries Ltd. (MIL) has announced pre-production of lithium ion cells for the consumer
electronics segment at its Tirupati unit.

“We will start pre-production on September 16,” said vice chairman Jaswant Munoth. “The
commercial production and formal opening... is slated for mid-October,” he added.

“It is the first lithium ion cell manufacturing facility, developed and operated by an Indian firm,” he
said.

“In the first phase, we will invest Rs. 165 crore to produce 20,000 cells of 10Ah capacity daily,”
he added. The trial run will be inaugurated by Union Minister of State for IT Rajeev
Chandrasekhar on Friday.
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INS TARKASH MISSION DEPLOYED IN GULF OF
GUINEA

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

Reinforcing Indian Navy’s commitment to maritime security, INS Tarkash is currently mission
deployed in the Gulf of Guinea (GoG) for anti-piracy operations.

 As part of the deployment, the ship undertook Joint Maritime Exercise with Nigerian Navy Patrol
Ships NNS Kano, Osun, Sokoto and Nguru from 12 to 13 Sep 22.

The exercise provided an opportunity for reinforcing inter-operability between the Indian and
Nigerian navies in various facets of maritime operations like Anti-Piracy operations, Assistance
to vessel in distress, SAR drills as also anti-air and anti-surface operations. It also helped
enhance skills for maritime interdiction and counter piracy operations.

          The exercise marks the first joint operational deployment by India and Nigeria, in
support of Anti-piracy operations, in the GoG.
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Reinforcing Indian Navy’s commitment to maritime security, INS Tarkash is currently mission
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Nigerian navies in various facets of maritime operations like Anti-Piracy operations, Assistance
to vessel in distress, SAR drills as also anti-air and anti-surface operations. It also helped
enhance skills for maritime interdiction and counter piracy operations.

          The exercise marks the first joint operational deployment by India and Nigeria, in
support of Anti-piracy operations, in the GoG.
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TRACKING ANTIMICROBIAL-RESISTANT MICROBES
FROM GUTTER TO GUT

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

Health problems due to antimicrobial resistance have been rising. Image for Representation. |
Photo Credit: istock

From sore throats to fevers and life-threatening infections, most people have periodically used
antibiotics. Recent reports show that the global COVID-19 pandemic has increased the use of
antibiotics.

Some microbes may be naturally resistant to certain antimicrobials. In other cases, improper use
of antimicrobials promotes the modification of microbial genes (genes are units of DNA), making
the microbes resistant to antimicrobials. The man behind the discovery of antibiotics, Alexander
Fleming, gave an anticipatory warning on this topic in his 1945 Nobel lecture: “Mr. X. has a sore
throat. He buys some penicillin and gives himself, not enough to kill the streptococci (bacteria
known to cause sore throats and tonsils) but enough to educate them to resist penicillin. He then
infects his wife. Mrs. X gets pneumonia and is treated with penicillin. As the streptococci are now
resistant to penicillin the treatment fails. Mrs. X dies. Who is primarily responsible for Mrs. X’s
death?”

This situation is termed antimicrobial resistance and the genes that confer resistance are
referred to as antimicrobial resistance genes (ARGs).

Globally, health problems due to antimicrobial resistance have been rising. One of the major
reasons is the mobility of ARGs. The resistance genes can be transferred from one generation
of microbes to the next through reproduction, and can also be transferred by horizontal gene
transfer (non-sexual transfer of genetic material between different microbes).

This implies that regardless of their origin, antimicrobial resistance genes can be transmitted
from environmental sources to the human gut, and vice-versa.

Also Read | Is there any end of the COVID-19 pandemic in sight? 

As environmental engineers, our research at McGill University focuses on developing tools for
monitoring the movement of antimicrobial resistance genes in wastewaters, and understanding
the impact of ARG transfer to human gut microbes. Apart from the person-to-person
transmission of resistant microbes described by Fleming, there are several other ways these
microbes can enter the human body.

Wastewater is a sink for human activities and contains resistance genes from human feces,
farms, households and hospitals. Treated wastewaters often are released into surface waters
such as rivers, which are used for recreational activities like sports, fishing and swimming. A
cross-sectional study revealed that the gut of surfers is three to four times more likely to be
colonized by multi-drug resistant microbes compared to the gut of non-surfers.

In addition, potable water is obtained from treated surface or groundwater. Research has shown
that drinking water biofilms (aggregation of microbes living on surfaces) can transfer
antimicrobial resistance genes to the mouse gut, indicating that they might also be transferred to
the human gut.

https://www.thehindu.com/sci-tech/health/explained-is-there-any-end-of-the-covid-19-pandemic-in-sight/article65903482.ece
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To increase animal productivity, antimicrobials are often applied on farms, and this can lead to
the selection and development of resistance genes. The application of animal manure and
sludge (byproduct of wastewater treatment) in agriculture can mediate the transfer of
antimicrobial resistance genes to food crops. Several ARGs have been found to travel from soil
to edible parts of plants such as tomato, lettuce and broad bean crops.

Inhalable antimicrobial resistance genes pose an increasingly growing silent health threat.
Recent reports from hospital samples have revealed that the daily human exposure to resistant
bacteria contained in aerosols is 10 times higher than those present in drinking water.

Health-care facilities are one of the most prominent locations for acquiring multi-drug resistant
infections due to the presence of opportunistic pathogens that infect immunologically
compromised patients. Presence of antimicrobials further aid in the development and selection
of resistant microbes, which then can be transferred from one patient to others by interpersonal
contact or via common surfaces such as door handles, bed rails or lockers.

International travellers who travelled to developing countries have been found to acquire multi-
drug resistant bacteria. They may have acquired these microbes via contaminated food and
water, due to poor hygiene practices or because of differential antimicrobial usage policies
across countries.

It is evident that antimicrobial resistant microbes surround us, and it is normal to feel concerned.
But what is even more important to recognize are the tiny steps we all can still adopt. This
includes ensuring patients are treated with the appropriate antibiotic in the right dose.

On a global level, understanding the transmission routes for resistant microbes is a part of a
One Health approach. The holistic concept of One Health acknowledges that the health of
humans is interconnected to the health of animals and our surrounding environment. This
enables bringing together resources and policies to monitor and tackle antimicrobial resistance.

Indeed, resistant microbes are running a marathon with antimicrobials, and we need to take
measures to slow down their pace. In the long run, this would ensure that the antimicrobials
would continue to support human survival.

(The Conversation)
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CENTRAL GOVT. SIGNS RS. 1,700 CR. DEAL FOR 35
BRAHMOS MISSILES

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

The Defence Ministry on Thursday signed a Rs. 1,700-crore contract with BrahMos Aerospace
Pvt Ltd for 35 combat and three practice BrahMos supersonic surface-to-surface cruise missiles
for two P-15B class of stealth guided missile destroyers of the Indian Navy. “Induction of these
dual-role capable missiles will significantly enhance the operational capability of the Navy fleet
assets,” the Defence Ministry said. BrahMos is a joint venture between the DRDO and Russia’s
NPO Mashinostroyeniya and the missile derives its name from Brahmaputra and Moskva rivers.
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TELECOM BILL MOOTS LICENSING OF OTT APPS,
DUES WAIVER

Relevant for: Science & Technology | Topic: IT, Internet and Communications

The government has released the draft of ‘The Indian Telecommunication Act, 2022’ wherein it
has proposed several significant changes, including provisions for waiving off dues for financially
stressed operators, bringing over-the-top (OTT) platforms (such as WhatsApp, Zoom, Netflix)
within the ambit of telecom services that require a licence to operate, and provisions for
message interception in case of public emergency.

The Bill, released late on Wednesday inviting comments from stakeholders, seeks to replace the
existing framework comprising the Indian Telegraph Act, 1885, the Wireless Telegraphy Act,
1933, and the Telegraph Wires (Unlawful Possession) Act, 1950, that govern the sector.

‘User protection is key’

“It’s... an interactive system in which industry’s concerns are addressed by the government and
the government’s concern are duly taken into consideration by the industry,” Telecom Minister
Ashwini Vaishnaw said on Thursday. “That is important because we have to look at the
protection of users.”

The explanatory note said the Bill aims to consolidate and amend laws governing provision,
development, expansion and operation of telecom networks and infrastructure, and spectrum
assignment.

The Bill proposes a framework to address defaults in payment by a licencee, whereby under
“extraordinary circumstances”, the government may allow for deferred payment, conversion of a
part or all of it into shares in the licencee or even write-offs. The Bill also simplifies the
framework for mergers, demergers and acquisitions, for which the entities would need to comply
with norms under the Companies Act, 2013, and only need to inform the telecom department .

Noting that telecom users wish to know who was calling them, the Centre said it had included
provisions related to identity to help prevent cyberfrauds using telecom services.

The draft Bill had provided clarity on two critical aspects: insolvency proceedings for stressed
telecom companies and bringing OTT platforms and Internet Service Providers (ISPs) under the
umbrella of the Ministry of Telecommunications, noted Prashant Tarwadi, director —
Corporates, India Ratings and Research.

Bill proposes flexibility to allow deferred payment to help address defaults by a licencee
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IT IS ABOUT TIME THAT WE CELEBRATE OUR SKILL
CHAMPIONS: SHRI RAJEEV CHANDRASEKHAR

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

A strong 58-member Indian contingent was given a grand ‘Vijayi Bhava’ send-off ceremony in
the capital today as they gear up to compete against the best in the world at WorldSkills
Competition 2022, the biggest skills competition in the world. The competitors will be
showcasing their skills in 52 trades across 15 countries in Europe, Korea, Japan, and the USA.

In the current edition of the competition, Team India will compete in six new-age skills, including
Industry 4.0, Robot System Integration, Additive Manufacturing, and Renewable Energy. The
58-member team has 19% women representation, indicating the rise in the stature of women
including in skills that were earlier the preserve of men. All Indian competitors have undergone
robust training to polish their skills with support of industries and academia like Toyota, Maruti,
NIFT, Mahindra & Mahindra and more.

Addressing the candidates, Shri Rajeev Chandrasekhar, Minister of State for Skill Development
and Entrepreneurship, Electronics and Information Technology congratulated all competitors,
representing states, parents and other supporters for setting new benchmarks in skilling. He said
that we are witnessing a true Yuva Shakti and we are all spectators of this great phenomenon
called skilling that is propelling the economic wheels of our country. He expressed his
confidence that with the power of skills, we will soon witness India’s techade. Guided by the
vision of our Prime Minister, Shri Narendra Modi, we have been able to create a globally
competitive youth that is prepared to make India the Skill Hub of the World. The huge spectrum
of skills on display today gives me reason to believe that we will have many skilling champions
who we must celebrate, he added.

Lauding the hard work of students and trainers, Shri Atul Kumar Tiwari, Secretary, MSDE gave
his best wishes to all the candidates. The fact that we embraced big challenges including the
pandemic is testimony to our resilience and grit. What we have seen in the national competitions
strengthens our belief that we will get more glories for our nation in WorldSkills Competition
2022, he added.

Displaying extraordinary talent, Likith Kumar YP, candidate in the current Team WorldSkills India
has already won a bronze medal in prototype modeling in the first leg of the WorldSkills
Competition 2022 (WSC2022), held in Bern, Switzerland.
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Various winners of past WorldSkills Competitions also addressed the India team, sharing their
experiences of the largest skill competition and inspiring aspiring members to perform to the
best of their abilities on the global stage. The 46th WorldSkills Competition will bring together
more than 1,400 young professionals, representing over 60 countries. In 2019, from India, 48
candidates took part in WorldSkills International at Kazan, Russia. The team won one gold
(Water Technology), one silver (Web technology), two bronze (Jewellery and Graphic Design
Technology) and 15 medallions for excellence.

***

MJPS/AK
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strengthens our belief that we will get more glories for our nation in WorldSkills Competition
2022, he added.

Displaying extraordinary talent, Likith Kumar YP, candidate in the current Team WorldSkills India
has already won a bronze medal in prototype modeling in the first leg of the WorldSkills
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INTERNATIONAL CONFERENCE ON “EXPLORING
CONSCIOUSNESS- FROM NON- LOCALITY TO NON-
DUALITY: THE MAN- MACHINE DEBATE”
INAUGURATED

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

Union Minister of Ayush Shri Sarbananda Sonowal today inaugurated the international
conference on Consciousness with the theme, “Exploring Consciousness- From Non- Locality to
Non- Duality: The Man- Machine Debate” at NIMHANS, Bengaluru. The conference is organized
by India Foundation and NIMHANS and supported by Ministry of Ayush.

On this occasion, Shri Sharbananda Sonowal said, “India is endowed with a tradition of spiritual
inquiry closely connected to the study of nature and life, which developed into the sciences of
Ayurveda and yoga. India is an ideal meeting ground for pioneering research in the field of
consciousness studies, in relation with the quest for attaining and maintaining health and
wellbeing in the mind and in the body at the individual and social level.”

The conference will bring together some of the most eminent researchers and inventors in the
areas of physics, biology, neuroscience, artificial intelligence, cybernetics, quantum computing
and allied fields as well as scholars and spiritual teachers of the major Indic Spiritual and
psychological disciplines and doctrines.

Earlier in the day the Minister also inaugurated the Centre of Excellence project in the
Department of Integrative Medicine, NIMHANS, Bengaluru as part of “AYURSWASTHYA
YOJANA”, a flagship programme under Ministry of Ayush. The Centre of Excellence (CoE) will
strengthen competencies of Ayush professionals in Education technology, Research &
innovation and others.

Main objectives of the CoE project at NIMHANS is to conduct clinical trials in four neuro-
psychiatric disorders to establish efficacy, safety and proposed mechanism of Integrated Yoga
and Ayurveda treatment approaches. It will also understand the Integrative neurobiology of
Neuropsychiatric Disorders (“Doshic-Brain”), create a unified digital database and train and
develop clinician-scientists who have niche skills-sets in examining brain-health from both
traditional and modern scientific approaches.

*****

SK
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Source : www.thehindu.com Date : 2022-09-24

RELIEF FROM SPAM CALLS, MESSAGES COMING
SOON

Relevant for: Science & Technology | Topic: IT, Internet and Communications

The draft Bill enables a legal framework for preventing harassment of users from unsolicited
calls and messages and states that “the identity of a person sending a message using
telecommunication services shall be available to the user receiving such message, in such form
as may be prescribed”.

Speaking to reporters, the Minister stressed that the government envisaged a light touch
regulatory environment that would not stifle innovation or increase regulatory burden.

The draft Bill, which was released earlier this week inviting comments from stakeholders, seeks
to replace the existing legal framework comprising the Indian Telegraph Act, 1885, the Wireless
Telegraphy Act, 1933 and the Telegraph Wires (Unlawful Possession) Act, 1950, that currently
govern the telecommunication sector in the country.

New provisions

It includes provisions such as waiving dues for financially stressed operators, bringing over-the-
top platforms (such as WhatsApp, Zoom, Netflix) within the ambit of telecom services that
require a licence to operate and provisions for message interception in case of public
emergency.

Replying to a query on licensing of OTT apps, the Minister said these were already included
under regulation as an interpretation of ‘telegraph’ under the Indian Telegraph Act. “Already by
interpretation of what is a telegraph – the service which you use today... is it telegraph? It is
not... but... over a period of time all the services that you use are already interpreted under
telegraph... We are in 2022...the construct that we take in 2022, we need to consider the reality
of 2022...With interpretation there is confusion... law should be certain and clear. To bring that
clarity this has been done.”

The Minister said this draft would go through a transparent consultation process and only then
the final draft would be made on the basis of inputs received. The Minister said he expected the
new telecom Bill to be converted into a law in the next six to 10 months.
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Source : www.thehindu.com Date : 2022-09-26

AT DEFEXPO 2022, INDIA-AFRICA DEFENCE
DIALOGUE ON THE ANVIL

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

The forthcoming DefExpo 2022, scheduled to be held in Gandhinagar from October 18 to 22, will
host the second edition of the India-Africa Defence Dialogue with invites extended to 53 African
countries. A separate Indian Ocean Region plus (IOR+) conclave with participation of
approximately 40 countries is also on the anvil, the Defence Ministry said on Saturday.

Defence Secretary Ajay Kumar reviewed the preparations of the Expo at a meeting on Saturday
with Gujarat Chief Secretary Pankaj Kumar.

This edition will see the participation of only Indian companies. The Expo, earlier scheduled to
be held in March, was postponed due to “logistical challenges” the Ministry had said.

For DefExpo 2022, Indian companies, Indian subsidiaries of foreign Original Equipment
Manufacturers, Division of company registered in India, exhibitor having joint venture with an
Indian company will be considered as Indian participants.

The theme of DefExpo 2022 is ‘Path to Pride’ and the aim is to showcase the might of the
domestic defence industry, which is now powering ‘Make in India, Make for the World’ resolve of
the Government.

The Expo earlier scheduled to be held in March was postponed due to ‘logistical challenges’
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NASA'S DART SPACECRAFT HITS TARGET ASTEROID
IN FIRST PLANETARY DEFENCE TEST

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

In this image made from a NASA livestream, the Double Asteroid Redirection Test spacecraft
heads straight into asteroid Dimorphos on September 26, 2022. | Photo Credit: AP

NASA's DART spacecraft successfully slammed into a distant asteroid at hypersonic speed on
September 26 in a test of the world's first planetary defence system, designed to prevent a
potential doomsday meteorite collision with Earth.

Humanity's first attempt to alter the motion of an asteroid or any celestial body played out in a
NASA webcast from the mission operations center outside Washington, D.C., 10 months after
DART was launched.

The livestream showed images taken by DART's camera as the cube-shaped "impactor"
vehicle, no bigger than a vending machine with two rectangular solar arrays, streaked into the
asteroid Dimorphos, about the size of a football stadium, at 7:14 p.m. EDT (2314 GMT) some
6.8 million miles (11 million km) from Earth.

IMPACT SUCCESS! Watch from #DARTMIssion's DRACO Camera, as the vending machine-
sized spacecraft successfully collides with asteroid Dimorphos, which is the size of a football
stadium and poses no threat to Earth. pic.twitter.com/7bXipPkjWD

The mission was devised to determine whether a spacecraft is capable of changing the
trajectory of an asteroid through sheer kinetic force, nudging it off course just enough to keep
our planet out of harm's way.

Whether the experiment succeeded beyond accomplishing its intended impact will not be known
until further ground-based telescope observations of the asteroid next month. But NASA officials
hailed the immediate outcome of Monday's test, saying the spacecraft achieved its purpose.

"NASA works for the benefit of humanity, so for us it’s the ultimate fulfillment of our mission to do
something like this - a technology demonstration that, who knows, some day could save our
home," NASA Deputy Administrator Palm Melroy, a retired astronaut, said minutes after the
impact.

DART, launched by a SpaceX rocket in November 2021, made most of its voyage under the
guidance of NASA's flight directors, with control handed over to an autonomous on-board
navigation system in the final hours of the journey.

Monday evening's bullseye impact was monitored in near real time from the mission operations
center at the Johns Hopkins University Applied Physics Laboratory in Laurel, Maryland.

Also Read | Why is a NASA spacecraft crashing into an asteroid?

Cheers erupted from the control room as second-by-second images of the target asteroid,
captured by DART's onboard camera, grew larger and ultimately filled the TV screen of NASA's
live webcast just before the signal was lost, confirming the spacecraft had crashed into
Dimorphos.

https://twitter.com/hashtag/DARTMIssion?src=hash&ref_src=twsrc%5Etfw
https://t.co/7bXipPkjWD
https://www.thehindu.com/sci-tech/science/why-is-a-nasa-spacecraft-crashing-into-an-asteroid/article65925713.ece
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DART's celestial target was an oblong asteroid "moonlet" about 560 feet (170 meters) in
diameter that orbits a parent asteroid five times larger called Didymos as part of a binary pair
with the same name, the Greek word for twin.

Neither object presents any actual threat to Earth, and NASA scientists said their DART test
could not create a new hazard by mistake.

Dimorphos and Didymos are both tiny compared with the cataclysmic Chicxulub asteroid that
struck Earth some 66 million years ago, wiping out about three-quarters of the world's plant and
animal species including the dinosaurs.

Smaller asteroids are far more common and present a greater theoretical concern in the near
term, making the Didymos pair suitable test subjects for their size, according to NASA scientists
and planetary defence experts. A Dimorphos-sized asteroid, while not capable of posing a
planet-wide threat, could level a major city with a direct hit.

Also, the two asteroids' relative proximity to Earth and dual configuration make them ideal for the
first proof-of-concept mission of DART, short for Double Asteroid Redirection Test.

The mission represented a rare instance in which a NASA spacecraft had to crash to succeed.
DART flew directly into Dimorphos at 15,000 miles per hour (24,000 kph), creating the force
scientists hope will be enough to shift its orbital track closer to the parent asteroid.

The DART team said it expects to shorten the orbital path of Dimorphos by 10 minutes but
would consider at least 73 seconds a success, proving the exercise as a viable technique to
deflect an asteroid on a collision course with Earth—if one were ever discovered.

A small nudge to an asteroid millions of miles away years in advance could be sufficient to
safely reroute it.

Earlier calculations of the starting location and orbital period of Dimorphos were made during a
six-day observation period in July and will be compared with post-impact measurements made
in October to determine whether the asteroid budged and by how much.

Monday's test also was observed by a camera mounted on a briefcase-sized mini-spacecraft
released from DART days in advance, as well as by ground-based observatories and the Hubble
and Webb space telescopes, but images from those were not immediately available.

DART is the latest of several NASA missions in recent years to explore and interact with
asteroids, primordial rocky remnants from the solar system's formation more than 4.5 billion
years ago.

Last year, NASA launched a probe on a voyage to the Trojan asteroid clusters orbiting near
Jupiter, while the grab-and-go spacecraft OSIRIS-REx is on its way back to Earth with a sample
collected in October 2020 from the asteroid Bennu.

The Dimorphos moonlet is one of the smallest astronomical objects to receive a permanent
name and is one of 27,500 known near-Earth asteroids of all sizes tracked by NASA. Although
none are known to pose a foreseeable hazard to humankind, NASA estimates that many more
asteroids remain undetected in the near-Earth vicinity.

NASA has put the entire cost of the DART project at $330 million, well below that of many of the
space agency's most ambitious science missions.
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CENTRE’S PUSH FOR NAVIC SYSTEM LANDS
SMARTPHONE GIANTS ON UNKNOWN ROAD

Relevant for: Science & Technology | Topic: IT, Internet and Communications

The Union government is pushing tech giants to make smartphones compatible with its home-
grown navigation system within months, worrying the likes of Samsung, Xiaomi and Apple who
fear elevated costs and disruptions as the move requires hardware changes, according to two
industry sources and government documents seen by Reuters .

In line with Prime Minister Narendra Modi’s drive for self-reliance, India has over the years
expanded the use of its regional navigation satellite system called NavIC (Navigation with Indian
Constellation). The Union government wants to reduce dependence on foreign systems,
including the widely used U.S. Global Positioning System (GPS), and says NavIC provides more
accurate domestic navigation and that its use would benefit the economy.

China, the European Union, Japan and Russia have their own global or regional navigation
systems to rival GPS. Operational since 2018, NavIC’s uptake is minimal; it is mandated in
public vehicle location trackers, for example.

But government and industry documents show Mr. Modi’s administration and space officials
want to broaden its use.

They have this year pushed smartphone giants to make hardware changes to support NavIC, in
addition to GPS, in new phones they will sell from January 2023.The changes would also require
more testing clearances, which with a January 1 deadline would disrupt businesses and planned
launches, according to two smartphone industry sources and documents.

Samsung declined to comment on the meetings.
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CARL-GUSTAF M4 MAY BE PRODUCED IN INDIA, SAYS
SWEDEN’S SAAB

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

Swedish defence major SAAB on Tuesday announced plans to manufacture its Carl-Gustaf M4
weapon system in India.

The manufacturing would be done by a new fully SAAB-owned subsidiary, Saab FFV India Pvt.
Ltd. “This is the first time, we will be setting up a manufacturing facility for this outside Sweden,”
said Gorgen Johansson, senior vice president, SAAB, in an interaction with the media. “We will
transfer the technology to India. The first product will roll out in 2024,” he said.

However, they are yet to receive the government approval for the new venture, Mr. Johansson
said, while declining to give details on the volume of investment and the production capacities
planned. The location of the new facility is yet to be decided and they will have competition for it,
he added.

The Indian Army has already ordered the M4 version, he said in response to a question. Mr.
Johansson said the company would first meet requirements of the Indian forces, and later look
at exporting the sub systems to Sweden from where they would go into the global supply chain.

The new facility would be partnering with Indian sub-suppliers which will fulfil the ‘Make in India’
requirements, he stated.

The Army has been using the iconic Carl-Gustaf since 1976 and currently operates the Mk2 and
Mk3 versions.
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ARMY DEPLOYS MEDIUM, LONG-RANGE WEAPONS
ACROSS NORTHERN BORDER

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

The K9 Vajra Tank on the Rajpath.R.V. MoorthyR.V. Moorthy

Since the standoff with China along the Line of Actual Control (LAC) in Eastern Ladakh in May
2020, the Army has deployed its entire range of medium-range artillery guns and long-range
rockets in the region to augment its long range fire power as part of the reorientation towards the
northern borders. The Army is now in the process of procuring another 100 K9-Vajra howitzers,
which has already been approved by the Defence Ministry.

The Regiment of Artillery is also in the process of inducting loitering mutations, while it is also
looking at procuring tactical Unmanned Aerial Vehicles (UAV). “Induction of Dhanush, K-9 Vajra
and M777 Ultra Light Howitzers (ULH) has enhanced reach of artillery firepower.
Operationalisation of Pinaka Multi-Rocket Launch System (MRLS) has added punch to long
range capability of artillery firepower,” a defence source said. The Regiment is celebrating the
196th Gunners Day on September 28.

The source added that in the next five years, majority of these inductions should near
completion, barring any slippages in delivery schedules. On this note, the source stressed on
the need to upscale the capacities and capabilities of the domestic industry and the need to
evolve a “conglomerate or consortium culture”.

The Army plans to convert all its artillery regiments to medium range by converting it to 155 mm
standard. The process of completing the mediumisation process is likely to be achieved
sometime around 2040, the source stated. Further, the Regiment of Artillery is looking at
procuring tactical UAVs, unlike the Medium Altitude Long Endurance UAVs operated by the
Army Aviation, to enable Observation Post (OP) officers to better direct fire power and also to
carry out post strike damage assessment at long ranges.

Ground based surveillance has limitations and so we are looking at mini-UAVs of two types
which are capable of vertical take-off and landing, sources explained. These include UAVs
capable with range of 15-20 km and and endurance of upto two hours and those with slightly
longer range of of 80km with endurance of four hours.
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SPIKE-PROTEIN VACCINES ARE EFFECTIVE AGAINST
MANY VARIANTS OF SARS-COV-2, FINDS IIT-M STUDY

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

The researchers have called for more experimental verification of their findings. File photo

Researchers at the Indian Institute of Technology Madras have shown that spike protein
vaccines may be effective against several variants of SARS-CoV-2.

The study suggests that despite compromised neutralising antibodies, vaccine-induced T cell
responses could deal with variants such as Delta Plus, Gamma, Zeta, Mink and Omicron. The
researchers have called for more experimental verification of their findings.

The team studied the response to post-vaccination infections by variants other than the original
Wuhan strain incorporated in the vaccine. Vaccination is a process through which a part of or a
milder form of the virus is introduced into the body. Pieces of a protein, called epitopes, of the
injected virus/viral part trigger an immune response in the body.

Vani Janakiraman, assistant professor, Department of Biotechnology, Bhupat and Jyoti Mehta
School of Biosciences, led the research, whose findings were published in the peer-reviewed
journal BBA Molecular Basis of Disease. Two students from the department, S.
Sankaranarayanan and Mugdha Mahkhedkar, co-authored the article. “The efficacy of vaccines
depends on whether they can trigger not only the antibody response but also the T cell
response. Efficacy against multiple variants can be assessed by first analysing the epitope
sequences of various variants for mutation and if they can effectively trigger T cells induced in
the immunisation process,” Dr. Vani explained.

The vaccines could be considered effective against the variants if there are less mutated
epitopes in their spike protein and if the mutated epitopes can still induce an immune response,
comparable to that elicited by original/native epitopes, the researchers said.

“T cells are an important part of the body’s immune response. They have receptors that bind to
the epitope that is presented in conjunction with a large molecule, called MHC, on the surface of
the infected cell. This triggers immune response, either afresh or through vaccination memory,”
Dr. Vani said.

In the case of messenger-RNA vaccination, a strand of messenger-RNA is introduced in the
host, which teaches the cells to make the protein. This, in turn, is chopped into smaller pieces
(epitopes) and presented to T-cells, ultimately triggering the body’s immune response. The
researchers found that in both cases, the body remembers the response to guard against future
infections. The team investigated how many epitopes in the variant were mutated and whether
they could alter the immune response to vaccination.

The molecular differences in T cell epitopes were analysed across variants, including Delta Plus,
Gamma, Zeta, Mink and Omicron. The mutated epitope molecular structures were further
analysed with immunoinformatics tools.

The team found that the changes to the epitopes were not large enough to evade the T cell
immune response that the body had learned through vaccination, Dr. Vani said.
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EXPLAINED
Relevant for: Science & Technology | Topic: Space Technology & related matters

This screengrab from the NASA live feed shows Dimorphos just before the Double Asteroid
Redirection Test (DART) made impact with the asteroid. | Photo Credit: AFP

The story so far: On September 27, at 4:44 am IST, the DART (Double Asteroid Redirection
Test) spacecraft collided with the space rock Dimorphos (just 160 metres wide). NASA has
confirmed that the collision of the auto-rickshaw sized 600 kilogram weighing DART, on the
football stadium-sized Dimorphos, about five billion kilogram in mass (orbiting around the 780
metres wide primary asteroid Didymos), has deflected the trajectory of the pair of space rocks.
This kinetic impact technique, which appears as the climax of Hollywood sci-fi movies like Deep
Impact and Armageddon, is also known as the ‘kick’ method. It could one day save humanity
from a potential cataclysmic collision by safely deflecting a killer asteroid on its course towards
earth. It could also fuel space mining technologies and unleash the space economy in decades
to come.

Around a construction site, bits and pieces of leftover bricks, unused steel rods, and emptied
paint canisters are usually strewn. Likewise, leftover materials from the formation of the sun,
earth and planets, through the accretion and agglomeration of giant gas and rocks, are scattered
as comets, asteroids and meteoroids in the solar system. Some of these cross their path and
collide with earth from time to time, resulting in a spectacular meteor shower. Most rocks are so
small that they burn up completely in the atmosphere due to frictional heating. If they are large
enough, the charred piece falls through as a meteorite. The falling piece from a meteoroid 140
metres wide or more will be capable of completely wiping out a city like Chennai. The impact
would be devastating if it was one or more kilometres wide.

Neither the plot nor NASA’s Planetary Defense Coordination Office, made famous by the
blockbuster Netflix movie Don’t Look Up is imaginary. About 66 million years ago, an asteroid
about 10-15 kms struck earth. The tsunami, volcanic eruptions and thick dust clouds ensuing
from the blow decimated dinosaurs and nearly 75% of all species. What happened in the past
can occur in the future. The chances of a giant asteroid striking earth are small; however, if it did
occur, the devastation would be cataclysmic, wiping out the entire human civilisation. While
dinosaurs were mute spectators, humans can prepare themselves to face the imminent threat.
NASA tracks and keeps a close watch on the nearly 26,115 asteroids whose orbits are
dangerously close to earth.

NASA, to put it simply, undertook the ‘kick’ technique. Compared to the massive Dimorphos,
DART is a tiny Goliath. Yet crashing at a breakneck speed of 23,760 kilometres per hour, the
momentum is adequate to slash the angular momentum of Dimorphos, making it speed up and
move closer to Didymos. All of these reduce the orbital period and the time taken for the moonlet
to go around the primary asteroid. The pair’s trajectory is thus deflected as the net result of
these dynamics. Consider it like this: a fast-moving moped slamming into a truck is sure to
undergo a massive crash and burn, yet will veer the massive truck a bit. This is the essence of
the ‘kick’ technique.

The extent of the trajectory change depends on the context. Compare throwing a ball against a
solid wall and a sand pit. If the Dimorphos were solid, the crashing craft would make a dent on
its surface and skim a tiny bit of its angular momentum, reducing the orbital time by about 75
seconds. However, close-up images transmitted by the DART moments before the fatal collision
indicate that Dimorphos is more like a pile of rubble loosely held by gravity. If true, the impact
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will eject a cascade of debris, each piece carrying away a bit of momentum and energy. And as
a net result, the asteroid will suffer a considerable loss. It will speed up more, and the orbit will
become nearer to Didymos. The orbital period will then reduce by as much as 10 minutes.

The DART craft carried a high-resolution DRACO (Didymos Reconnaissance and Asteroid
Camera for Optical navigation) camera to observe the collision and its consequences. The
close-up images until its fatal crash are being analysed. In addition, like a kangaroo with a baby
in its pouch, a tiny toaster-sized Italian Space Agency-built Light Italian CubeSat for Imaging of
Asteroids (LICIACube) took a piggyback ride with the DART. The CubeSat was released and
deployed two weeks before the impact. Hovering 50 kilometres from the asteroid, the two
cameras aboard the CubeSat have captured the plume of the debris ejected by the collision. At
11 million kilometres, the asteroids appear like a blip of dot even through the best of telescopes.
As they waltz around each other, once in 11 hours and 55 minutes, Dimorphos and Didymos line
up, eclipsing one another. The total brightness of the pair darkens when Dimorphos passes in
front of and behind Didymos.

Astronomers will now spend weeks and months observing the periodic change in the brightness
using the telescopes to tease out the altered orbital period. All this data is still in process and will
help fine-tune the technology.

At the heels of NASA, China is set to deflect a 40m diametre earth-crossing asteroid called 2020
PN1 sometime in 2026. While ostensibly the drive comes from the desire to protect earth from
killer asteroids, perhaps the lure of space mining lurks behind. Mining rare earth elements
comes with a high environmental cost. In the coming years, the penalty for polluting could make
space mining economically viable. If one can tug a mineral-rich asteroid near the Moon or
establish a space mining factory between the orbits of earth and Mars, precious mineral
resources needed for decades could be easily sourced. The ‘kick’ technique that deflects
asteroids can then be used to move a small asteroid into a convenient position for space mining.
Now shelved, NASA’s Asteroid Redirect Mission (ARM) aimed at precisely this by bringing a 20-
tonne space rock near earth to study and mine. In a way, the DART mission is also part of this
frame.

For developing green energy technologies — electric vehicles, solar panels, wind turbines, and
energy storage devices – and ushering in the low carbon economy of the future, rare earth
elements such as yttrium, niobium, rhodium, palladium, osmium, iridium and scandium are
critical. They are short in supply, and asteroid mining, it is believed, could solve the rare earth
supply problem.

From the robotic Soviet Luna 16 in the 1970s to U.S. Apollo missions and China’s first lunar
sample-return mission, Chang’e 5 — all have brought back lunar soil. NASA’s Stardust
spacecraft returned a canister full of dust from comet Wild-2 captured by an aerogel-based
sample collector in 2004. Japan Aerospace Exploration Agency (JAXA)’s Hayabusa 1 to 25143
Itokawa, the Hayabusa 2 to 162173 Ryugu, and NASA’s OSIRIS-Rex to near-earth asteroid
Bennu are missions to extract and return samples from asteroids.

T.V. Venkateswaran is Scientist F at Vigyan Prasar, Dept of Science and Technology
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