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VIBRATION DISTURBANCE LED TO SSLV MISSION
FAILURE: ISRO REPORT
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India’s first Small Satellite Launch Vehicle (SSLV) carrying the Earth Observation Satellite (EOS
- 02) and a co-passenger satellite AzaadiSAT lifts off from the first launchpad at Sriharikota on
August 07, 2022. | Photo Credit: Ragu R

The Indian Space Research Organisation (ISRO) on Wednesday released the failure analysis
report of the Small Satellite Launch Vehicle (SSLV-D1), which failed during its maiden launch in
August last year.

According to the ISRO, the cause of the anomaly was due to a vibration disturbance for a short
duration on the Equipment Bay (EB) deck during the second stage separation.

“Detailed analysis of the flight events and observations ranging from countdown, lift-off,
propulsion performance, stage separations and satellite injection revealed that there was a
vibration disturbance for a short duration on the Equipment Bay deck during the second stage
separation, that affected the Inertial Navigation System, resulting in declaring the sensors faulty
by the logic in Fault Detection & Isolation software,” states the summary of the failure analysis.

The first developmental flight of the SSLV lifted off from the Satish Dhawan Space Centre on
August 7, 2022 to inject EOS-02 satellite of the ISRO into a circular orbit of 356.2 km. Azaadisat,
a student satellite, was part of the mission.

The report further stated that though the salvage mode was initiated with the purpose of saving
the mission, it could not inject the satellites into a safe orbit.

The failure analysis report has recommended a few corrective actions which include change of
separation system, dynamic characterisation and design modification of structures, usage of
NaVIC data, also considering Velocity Trimming Module (VTM) in loop for salvage mode among
others.

“Considering the clear identification of the cause of the flight anomaly and suggested corrective
actions, the next development flight [SSLV-D2] is planned to be executed complying to the
recommendations, its satisfactory implementation, review and approval by the authorised
committees,” the report added.

https://www.thehindu.com/sci-tech/science/explained-what-went-wrong-with-the-isro-launch-of-sslv/article65750096.ece
https://www.thehindu.com/sci-tech/science/isro-sslv-d1-eos-02-mission-launch-live-updates-august-7/article65740170.ece
https://www.thehindu.com/sci-tech/science/isro-sslv-d1-eos-02-mission-launch-live-updates-august-7/article65740170.ece
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The second developmental flight of SSLV (SSLV-D2/EOS-07 Mission) is scheduled in the first
quarter of 2023 and will launch a total payload mass of about 334 kg, including EOS-07 satellite
and two co-passenger satellites, the ISRO said.
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Union Railway minister Ashwini Vaishnaw has said that the most-awaited hydrogen train will be
manufactured by 2023. "First, it will run on heritage circuits like Kalka-Shimla and later it will be
expanded to other places," Vaishnaw said.

Further speaking over the introduction of hydrogen trains in the country, the minister said, "As
the budget focuses on green growth, Railway will also contribute with the hydrogen train which
will come by December 2023 and will be designed and manufactured in India. First, it will run on
heritage circuits like Kalka-Shimla and later it will be expanded to other places," he marked.

Vaishnaw said that PM Modi's vision to show cultural heritage through trains would also be
updated by adding new circuits like the Gurukripa circuit to the list.

Last month, the railway minister said they are developing a prototype of a hydrogen fuel-based
train at the Northern Railway workshop which will be test-run on the Sonipat-Jind section in
Haryana.

"We will roll out the hydrogen trains on the heritage routes from December 2023. This will mean
that these heritage routes will go completely green," said Union Minister for Railways Ashwini
Vaishnaw.

On Budget 2023, Vaishnaw said that it will be like a growth engine for the country. "The FM has
allocated 2.41 lakh crore for Railways which will be a big change for the sector as it will fulfil the
aspirations of every passenger," he said.

Highlighting the developments in the sector, the minister said that the Railway is growing every
year. Under the 'Amrit Bharat Station' scheme, 1275 stations are being re-developed, whereas,
the production of Vande Bharat trains will be revamped.

"Before 2014 only 3 km of track were laid every day, it increased to 12 km of track every day in
the current year, and the target for next year is 16 km of track every day," he added.

Speaking about expanding the facility of Vande Bharat in the country he said, "Now apart from
ICF Chennai, Vande Bharat trains will be manufactured in Haryana's Sonipat and Maharashtra's
Latur and it will fulfil PM Modi's dream of connecting every corner with Vande Bharat trains."

He further marked that the Vande Bharat trains will also be manufactured in Uttar Pradesh's Rae
Bareilly as the sector is doing good progress on the 'Bullet Train'.

Download the Mint app and read premium stories

Log in to our website to save your bookmarks. It'll just take a moment.

You are just one step away from creating your watchlist!

Oops! Looks like you have exceeded the limit to bookmark the image. Remove some to
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On Friday, February 3, 2023, scientists said they have discovered 12 new moons around the
gas giant, putting the total count at a record-breaking 92. That’s more than any other planet in
our solar system. | Photo Credit: AP

Astronomers have discovered 12 new moons around Jupiter, putting the total count at a record-
breaking 92.

That's more than any other planet in our solar system. Saturn, the one-time leader, comes in a
close second with 83 confirmed moons.

The Jupiter moons were added recently to a list kept by the International Astronomical Union's
Minor Planet Centre, said Scott Sheppard of the Carnegie Institution, who was part of the team.

They were discovered using telescopes in Hawaii and Chile in 2021 and 2022, and their orbits
were confirmed with follow-up observations.

These newest moons range in size from 0.6 miles to 2 miles (1 kilometer to 3 kilometers),
according to Sheppard.

"I hope we can image one of these outer moons close-up in the near future to better determine
their origins," he said in an email on Friday.

In April, the European Space Agency is sending a spacecraft to Jupiter to study the planet and
some of its biggest, icy moons. And next year, NASA will launch the Europa Clipper to explore
Jupiter's moon of the same name, which could harbor an ocean beneath its frozen crust.

Sheppard — who discovered a slew of moons around Saturn a few years ago and has taken
part in 70 moon discoveries so far around Jupiter — expects to keep adding to the lunar tally of
both gas giants.

Jupiter and Saturn are loaded with small moons, believed to be fragments of once bigger moons
that collided with one another or with comets or asteroids, Sheppard said. The same goes for
Uranus and Neptune, but they're so distant that it makes moon-spotting even harder.
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For the record, Uranus has 27 confirmed moons, Neptune 14, Mars two and Earth one. Venus
and Mercury come up empty.

Jupiter's newly discovered moons have yet to be named. Sheppard said only half of them are
big enough — at least 1 mile (1.5 kilometers) or so — to warrant a name.
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A view of a green comet named Comet C/2022 E3 (ZTF), over Kryoneri, Greece, February 1,
2023. | Photo Credit: Reuters

With the rare green comet making its appearance in the night sky and 12 new moons of Jupiter
being discovered, this week had a lot of excitement stored. Find the week’s latest discoveries
and inventions here.

A once-in-a-lifetime event took place this week with a rare comet making its closest approach to
Earth for the first time in 50,000 years. Named C/2022 E3 (ZTF), the comet originating from the
distant edges of the Solar System passed by Earth on February 1 and 2. The comet came as
close as 45 million kilometers (28 million miles) of Earth, according to reports. The last time
comet C/2022 E3 (ZTF) was this close was during the Stone Age 50,000 years ago when
humans and Neanderthals still coexisted.

Astronomers have discovered 12 new moons around Jupiter, putting the total count at a record-
breaking 92. That's more than any other planet in our solar system. Saturn, the one-time leader,
comes in a close second with 83 confirmed moons. They were discovered using telescopes in
Hawaii and Chile in 2021 and 2022, and their orbits were confirmed with follow-up observations.
These newest moons range in size from 0.6 miles to 2 miles (1 kilometer to 3 kilometers).

Scientists have captured glimpses of the formation of an early galaxy with the help of the Webb
Telescope and computer simulations. A predecessor of what could have developed into a Milky
Way-like galaxy today, the small cluster of galaxies called CGG-z5 was seen by the telescope
when the universe was only 1.1 billion years old. The study used computer simulations to help
predict what sort of galaxy the small cluster would evolve into.

Using a device that might be described as a super-duper cocktail shaker, scientists have
fashioned a previously unknown form of ice - one that might exist on our solar system's icy
moons - in research that sheds light on water's behaviour under extreme conditions.

Virtually all ice on Earth exists in its familiar crystalline form - think of the ice cubes in your
lemonade. But amorphous ice is by far the most common form of water in space. The
researchers hypothesise that the type of forces they brought to bear on ordinary ice in the
laboratory might exist on ice moons like Jupiter's Europa or Saturn's Enceladus.

Scientists have used a new device to identify a key membrane protein in urine that indicates

https://www.thehindu.com/sci-tech/science/jupiter-beats-saturn-to-become-the-planet-with-most-moons-92/article66470703.ece
https://dx.doi.org/10.1051/0004-6361/202245724
https://www.thehindu.com/sci-tech/science/with-frigid-innovation-scientists-make-a-new-form-of-ice/article66467117.ece
https://www.thehindu.com/sci-tech/science/in-the-offing-a-urine-test-to-detect-brain-tumours/article66466435.ece
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whether the patient has a brain tumour. The protein used to detect brain cancer could avoid the
need for invasive tests, and increase the likelihood of tumours being detected early enough for
surgery.

Young adults who feel down or depressed are more likely to develop cardiovascular disease
(CVD) and have poor heart health, according to a new study. Risk factors, according to the
study, included high blood pressure, high cholesterol, being overweight/obese, smoking,
diabetes, and poor physical activity and diet. Those who self-reported several days of feeling
down had a stronger link to cardiovascular disease and poor heart health, the study noted.

Using a different approach, scientists have said that the planet could cross the threshold of rise
in 1.5 degree Celsius since pre-industrial levels much sooner than previously predicted.
Scientists used AI models and estimated that the planet could reach the temperature threshold
in a decade and cross the 2 degree Celsius threshold by mid-century even with global efforts to
stall the rise in temperature.
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File photo of a person typing on a keyboard | Photo Credit: REUTERS

Shortly after the Nigerian government blocked Twitter in 2021 for removing a post by the
country’s president, its verified handle @NigeriaGov appeared on Koo, an Indian microblogging
platform that was little known overseas.

It was a major milestone for Koo, which had launched with a focus on Indian languages and a
government-friendly stance even as its bigger rival Twitter increasingly locked horns with
authorities over its content moderation policies.

It was also a vindication for the Indian government, where many officials are on Koo, and which
last month hailed another locally made technology: a mobile operating system, BharOS, to
challenge Google whose Android operating system dominates the country’s smartphone market.

“We have a long way to go, but if this happens, monopoly by anybody will go away,”
Dharmendra Pradhan, India’s skill development and entrepreneurship minister, said of the
potential for locally made technologies like BharOS to be widely adopted.

(For top technology news of the day, subscribe to our tech newsletter, Today’s Cache)

Prime Minister Narendra Modi has been pushing for self-reliance in everything from manufacture
to vaccine development, and especially technology, while also trying to rein in global tech firms
with laws to limit data transfers, banning Chinese apps, and policing online content more
vigorously.

But India’s push for digital sovereignty will have enormous consequences for the country’s 1.4
billion population, tech experts and rights groups warn, with a potential increase in state
surveillance and tightening of freedoms in online spaces.

“Digital sovereignty has roots in the intent to control, and is tied to nationalism. There are
economic elements too, as data is valuable,” said Prateek Waghre, policy director at digital
rights organisation Internet Freedom Foundation.

“The government has more leverage with local companies, which may not have the option of not

https://www.thehindu.com/sci-tech/technology/explained-bharos-software-how-different-from-google-android-os-iit-madras/article66423362.ece
https://www.thehindu.com/newsletter-subscription/article61456542.ece
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complying - and that raises the concern that they won’t stand up to surveillance requests,” he
said, pointing to recent cases of local media firms being hit with lawsuits when standing up to the
government.

The ministry of information technology did not respond to a request for comment.

India is the world’s second biggest market for smartphones, and has among the most users on
social media platforms.

But big tech firms have been increasingly caught in the government’s crosshairs - from a
Facebook plan for free internet access being blocked, to content takedown requests, to ordering
Google to change how it markets its Android operating system.

Last month, the Indian government ordered Twitter to remove over 50 tweets linking to the video
of a BBC documentary questioning Mr. Modi’s leadership during the 2002 riots in Gujarat state,
and instructed YouTube to block any uploads of the video.

India is increasingly pushing back against technologies that it believes “will give control over its
society and economy to foreign powers,” said Abishur Prakash, a geopolitical analyst.

“One reason for countries to make their own technologies is concerns about tech colonisation,”
said Mr. Prakash, co-founder of the Center for Innovating the Future, a think tank.

“There is also growing mistrust of technology from certain countries - like how the West views
China’s TikTok or Huawei,” he told the Thomson Reuters Foundation.

While launching Atmanirbhar Bharat Abhiyan - a ‘self-reliant India’ campaign - during the
COVID-19 pandemic, Mr. Modi said that using locally made apps would be safer.

But having indigenous tech and storing data locally is not safer without proper safeguards and a
robust data protection law to prevent unauthorised access and use, digital experts say,
particularly with an operating system where there is a risk that data can be accessed by the
government.

BharOS - built by a startup funded by the Indian government - is currently provided to
organisations with “stringent privacy and security requirements,” the developer said in a
statement.

Indian authorities have emphasised that countries have a “sovereign right” to use data for the
nation’s welfare and development.

Russia’s invasion of Ukraine last year, which spurred many tech firms to sever ties with the
former, was a wake-up call for many countries including India, said Mr. Waghre.

“It raised the question: can this happen to us tomorrow - and how do we protect ourselves?”

“China is looked on rather enviously for standing up to big tech and creating its own ecosystem,
and many countries have been trying to create something similar for years. Russia’s invasion
only precipitated the process,” he added.

The Open Network for Digital Commerce (ONDC) - which displays products and services from
member e-commerce platforms, and is touted as an alternative to Amazon and Walmart - was
launched last year, and is backed by the government.

https://www.thehindu.com/news/national/sc-issues-notice-to-centre-on-pils-challenging-the-censoring-of-bbc-documentary/article66466406.ece
https://www.thehindu.com/sci-tech/technology/wisconsin-north-carolina-ban-tiktok-state-devices-security-concerns/article66372791.ece
https://www.thehindu.com/sci-tech/technology/wisconsin-north-carolina-ban-tiktok-state-devices-security-concerns/article66372791.ece
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Indian authorities are also courting international deals for locally made technologies such as
DigiLocker - a cloud-based platform for storing and sharing documents - as well as the Aadhaar
digital ID scheme, and real-time payments system UPI.

And while Koo’s user base is largely in India, the company says it is present in more than 100
countries, and its investors include firms based in the United States, Japan and Switzerland.

With its yellow bird logo, Koo is seen by some tech experts as the closest to a Twitter clone.

Koo had about 17 million downloads in India over the past year and nearly 3 million in Brazil
where it launched in November, according to Apptopia, which monitors apps.

Aprameya Radhakrishna, Koo’s co-founder and chief executive, dismissed surveillance
concerns, saying they have “never faced a situation related to control from any government,”
and that the platform has “transparent and strict disclosure processes”.

Indian technologies are going global, he said, because “India is known for its excellent
engineering talent and ... a lot of these products are sophisticated and relevant to global
markets.”

At home, while competition is critical, local firms are “fully compliant” with government guidelines
whereas foreign companies may not be, said Rohan Verma, chief executive of MapmyIndia, a
digital maps maker, citing instances where Google Maps has shown international borders as
disputed.

So with maps, “indigenously created maps should be the default, and foreign ones the second or
third option,” he said.
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MAIDEN LANDING OF LCA NAVY AND MIG-29K
FIGHTER AIRCRAFT ONBOARD INS VIKRANT

Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology

"The successful landing and take off of the indigenous LCA Navy on India's first Indigenous
Aircraft Carrier is a momentous step forward towards the realisation of our collective vision of
AatmaNirbharBharat. The maiden landing of the Mig-29K also heralds the integration of the
fighter aircraft with INS Vikrant. Congratulations to all those who made it happen." - Adm R Hari
Kumar, Chief of the Naval Staff

INS Vikrant is the first indigenous Aircraft Carrier and the most complex warship ever built by our
country. It is a matter of pride that the ship has been designed in-house by Indian Navy’s
Warship Design Bureau and constructed by M/s Cochin Shipyard Limited. The ship had sailed
for maiden Sea Trials on 04 Aug 21. Since then, she has undergone sea sorties for trials of Main
Propulsion, Power Generation equipment, Fire Fighting systems, Aviation Facility Complex
equipment etc. The Carrier was commissioned into the Indian Navy on 02 Sep 22, the
Hon’ble Prime Minister of India, Shri Narendra Modi was the Chief Guest.

The construction of the Carrier is a big boost to the ‘AatmaNirbhar Bharat’ vision of the
Government of India. The Carrier has been undertaking extensive Air Operations with Rotary
Wing and Fixed Wing aircraft since 13 Dec 22 towards Air Certification and Flight Integration
Trials for achieving the ultimate aim of being ‘Combat Ready’. As part of the aviation trials,
landing of LCA (Navy) and MiG-29K onboard INS Vikrant was carried out on 06 Feb 23 by
Indian Naval Test Pilots.

The landing of LCA(Navy) on deck has demonstrated ‘AatmaNirbharta’ in India’s capability to
design, develop, construct and operate indigenous Aircraft Carrier with indigenous Fighter
Aircraft. It is indeed a landmark achievement being the first time that trials of a prototype aircraft
- indigenously designed & produced by Aeronautical Development Agency (ADA) & Hindustan
Aeronautics Limited (HAL), has been successfully undertaken on an indigenous Aircraft Carrier.
Further, the landing of MiG-29K onboard INS Vikrant is also a significant achievement as it
marks the successful integration of the aircraft with the indigenous carrier as well as further
enhances the Combat Readiness of the Navy.
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"The successful landing and take off of the indigenous LCA Navy on India's first Indigenous
Aircraft Carrier is a momentous step forward towards the realisation of our collective vision of
AatmaNirbharBharat. The maiden landing of the Mig-29K also heralds the integration of the
fighter aircraft with INS Vikrant. Congratulations to all those who made it happen." - Adm R Hari
Kumar, Chief of the Naval Staff

INS Vikrant is the first indigenous Aircraft Carrier and the most complex warship ever built by our
country. It is a matter of pride that the ship has been designed in-house by Indian Navy’s
Warship Design Bureau and constructed by M/s Cochin Shipyard Limited. The ship had sailed
for maiden Sea Trials on 04 Aug 21. Since then, she has undergone sea sorties for trials of Main
Propulsion, Power Generation equipment, Fire Fighting systems, Aviation Facility Complex
equipment etc. The Carrier was commissioned into the Indian Navy on 02 Sep 22, the
Hon’ble Prime Minister of India, Shri Narendra Modi was the Chief Guest.

The construction of the Carrier is a big boost to the ‘AatmaNirbhar Bharat’ vision of the
Government of India. The Carrier has been undertaking extensive Air Operations with Rotary
Wing and Fixed Wing aircraft since 13 Dec 22 towards Air Certification and Flight Integration
Trials for achieving the ultimate aim of being ‘Combat Ready’. As part of the aviation trials,
landing of LCA (Navy) and MiG-29K onboard INS Vikrant was carried out on 06 Feb 23 by
Indian Naval Test Pilots.

The landing of LCA(Navy) on deck has demonstrated ‘AatmaNirbharta’ in India’s capability to
design, develop, construct and operate indigenous Aircraft Carrier with indigenous Fighter
Aircraft. It is indeed a landmark achievement being the first time that trials of a prototype aircraft
- indigenously designed & produced by Aeronautical Development Agency (ADA) & Hindustan
Aeronautics Limited (HAL), has been successfully undertaken on an indigenous Aircraft Carrier.
Further, the landing of MiG-29K onboard INS Vikrant is also a significant achievement as it
marks the successful integration of the aircraft with the indigenous carrier as well as further
enhances the Combat Readiness of the Navy.
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A Crew Module Recovery Model was used for the trials.

The Indian Space Research Organisation (ISRO), along with the Indian Navy, has conducted an
important trial for the Gaganyaan, human space flight mission. On Tuesday, they carried out
initial recovery trials of the Crew Module in the Navy’s Water Survival Test Facility (WSTF) in
Kochi.

“The trials were part of the preparation for crew module recovery operations for the Gaganyaan
mission that will be carried out in Indian waters with the participation of Indian Government
agencies, the overall recovery operations being led by the Indian Navy,” the space agency said.

A Crew Module Recovery Model (CMRM), that simulates the mass, center of gravity, outer
dimensions, and externals of the actual Crew Module at touchdown, was used for the trials. The
sequence of operations required for the recovery of the Crew Module were carried out as part of
the trials.

According to ISRO, as the safe recovery of the crew is the final step to be accomplished for any
successful human spaceflight, it is of paramount importance and it has to be carried out with the
minimum lapse of time.

“Hence the recovery procedures for various scenarios need to be extensively practiced by
carrying out a large number of trials. The Standard Operating Procedures (SoP) for recovery of
Crew and Crew Module need to be finalised. The recovery trials will be initially carried out in a
closed pool followed by trials in a harbor and in the open sea,” said ISRO

ISRO’s recent operation form the initial recovery trials of Crew Module in a closed pool. Different
phases of recovery trials starting with the recovery of the Crew Module to the flight crew training
are planned at WSTF.

WSTF, Kochi, is a state-of-the-art facility of the Indian Navy that provides realistic training of
aircrew for escape from a ditched aircraft under varied simulated conditions and crash
scenarios. WSTF simulates different sea state conditions, environmental conditions, and
day/night conditions.
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“These trials assist in validating the SoP, and training recovery teams as well as the flight crew.
They provide valuable inputs for the utilization of recovery accessories. The feedback from the
recovery team/trainers helps improve the recovery operations SoP, design various recovery
accessories, and finalize the training plan,” ISRO added.

The Gaganyaan project envisages demonstration of human spaceflight capability by launching a
crew of three members to an orbit of 400 km for a three day mission and bringing them back
safely to earth, by landing in Indian sea waters.

The first trial (uncrewed flight) for Gaganyaan is being planned by the end of 2023 or early 2024.
This will be followed by sending Vyom Mitra, a humanoid and then with the crew onboard.
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ISRO’s Small Satellite Launch Vehicle SSLV-D2 carrying EOS-07, Janus-1 and AzaadiSAT-2
satellites sits on a launch pad ahead of its launch at the Satish Dhawan Space Centre in
Sriharikota on February 9, 2023. Photo: Twitter/@isro via PTI

The Indian Space Research Organisation (ISRO) will undertake the second development flight
of the Small Satellite Launch Vehicle (SSLV) on Friday from Sriharikota. SSLV-D2 will lift off
precisely at 09:18 hours IST from the first launch pad at the Satish Dhawan Space Centre-
SHAR, Sriharikota. The vehicle is intended to inject ISRO’s EOS-07, U.S.-based firm Antaris’
Janus-1 and Chennai-based space start-up Space Kidz’s AzaadiSAT-2 satellites into a 450-km
circular orbit in its 15 minutes flight.

EOS-07 is a 156.3 kg satellite designed, developed and realized by the ISRO. Its mission
objective is to design and develop payload instruments compatible with microsatellite buses and
new technologies that are required for future operational satellites. It would also design and
develop a microsatellite accommodating new technology payloads in a quick turn-around time.
New experiments include mm-Wave Humidity Sounder and Spectrum Monitoring Payload.

Weighing around 10.2 kg, Janus-1 is a technology demonstrator, smart satellite mission based
on Antaris software platform. A 8.7-kg satellite, AzaadiSAT-2 is a combined effort of about 750
girl students across India guided by Space Kidz India, Chennai.

According to details provided by ISRO, SSLV caters to the launch of up to 500 kg satellites to
Low Earth Orbits on a ‘launch-on-demand’ basis. It provides low-cost access to space, offers
low turn-around time and flexibility in accommodating multiple satellites, and demands minimal
launch infrastructure. It is configured with three solid propulsion stages and a velocity terminal
module. It is a 34 m tall, 2 m diameter vehicle having a lift-off mass of 120 tonnes.
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This handout image taken by NASA’s Curiosity Mars rover and released on February 8, 2023,
shows a close-up of the rippled textures that was created billions of years ago as waves flowed
upon a shallow lake. | Photo Credit: AFP

NASA's Curiosity rover has found wave-rippled rocks -- evidence of an ancient lake -- in an area
of the planet expected to be drier, the US space agency said Wednesday.

"This is the best evidence of water and waves that we've seen in the entire mission," said
Ashwin Vasavada, Curiosity's project scientist at NASA's Jet Propulsion Laboratory in California.

The rover, which has been exploring Mars since 2012, beamed back stunning pictures of rippled
patterns on the surface of rocks caused by the waves of a shallow lake billions of years ago.

Curiosity had previously found evidence that lakes once covered parts of Mars in the salty
minerals left behind when they dried up.

But NASA scientists were surprised to find such stark evidence of water in the Gale Crater that
the rover is now exploring.

"We've climbed through many lake deposits during our mission but have never seen wave
ripples this clearly," Vasavada said in a statement.

"This was especially surprising because the area we're in probably formed at a time when Mars
was becoming more dry," he said.

Curiosity is exploring the foothills of a three-mile (five-kilometer) tall mountain known as Mount
Sharp.

The rover has also spotted debris in a valley that was washed down by wet landslides on Mount
Sharp, NASA said.

"This landslide debris is probably the most recent evidence of water that we'll ever see,"
Vasavada said. "It will allow us to study layers higher up on Mount Sharp that we can't reach."
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NASA said Mount Sharp provides a sort of "Martian timeline" to scientists with the oldest layers
at the bottom and youngest at the top.

This allows them to "study how Mars evolved from a planet that was more Earth-like in its
ancient past, with a warmer climate and plentiful water, to the freezing desert it is today," it said.

Another Mars rover, Perseverance, landed on the Red Planet in February 2021 to look for signs
of past microbial life.

The multi-tasking rover will collect 30 rock and soil samples in sealed tubes to be sent back to
Earth sometime in the 2030s for lab analysis.
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SSLV-D2 took off precisely at 09:18 hours IST on February 10, 2023 from the first launch pad at
the Satish Dhawan Space Centre-SHAR, Sriharikota. | Photo Credit: R. RAGU

The Indian Space Research Organisation (ISRO) successfully launched its second
developmental flight of a Small Satellite Launch Vehicle — SSLV-D2 — and placed three
satellites in its precise orbit on February 10 morning.

The three satellites are ISRO’s Earth Observation Satellite - EOS 07, U.S.-based firm Antaris’
Janus-1 and Chennai-based space start-up SpaceKidz’s AzaadiSAT-2. 

SSLV-D2 lifted off from the first launch pad at Satish Dhawan Space Centre-SHAR, Sriharikota
at 9:18 a.m. This is the first satellite launch in 2023.

“The SSLV-D2-EOS-07 mission is successfully accomplished,” ISRO mentioned on its Twitter
handle, a few minutes after the vehicle took off. ISRO in a statement said: “The vehicle injected
satellites into close to 450 km circular orbit at an inclination of 37.2 degrees. The tracking
network took control of EOS-07 satellite. Deployment of the solar panels and the generation of
power is confirmed.”

ISRO Chairman S. Somanath said, “In its second attempt SSLV-D2 has placed the EOS-07
satellite in its intended orbit very accurately. Two more satellites -Janus-1 and AzaadiSAT-
2 were also placed in the required orbit.”

SSLV-D2/EOS-07 Mission is accomplished successfully.

SSLV-D2 placed EOS-07, Janus-1, and AzaadiSAT-2 into their intended orbits.

The Chairman further said: “SSLV had its maiden flight SSLV-D1 and we had a narrow miss of
placing the satellite in the orbit because of a shortfall in velocity. I’m happy to report that we
have analysed the problems faced in SSLV D1 – identified the corrective actions
and implemented it. We went through lot of studies to ensure that the vehicle will become
success this time,” he added. 
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“And I’m happy this has been executed in reality. The orbit achieved by the vehicle today is
exceedingly good,” Mr. Somanath said.

Noting that this journey began in 2018, S.S. Vinod, Mission Director of SSLV, said, “We had the
maiden flight in August 2022 and we could not place the satellite in the intended orbit. Post that
detailed analysis with a number of teams was carried out and we were able to pinpoint the
problem in the system. We overcame that.”

He added, “And in a period of five months we have come back. And we will be coming back
soon with the next launch of SSLV.”

It may be recalled that the first developmental flight of SSLV lifted off from Satish Dhawan Space
Centre on August 7, 2022, and ended up to be a partial failure, as the rocket failed to inject its
satellite payload in their intended orbits.

According to ISRO, the spacecraft was injected into a highly elliptical unstable orbit due to a
shortfall in velocity, leading to their decay and deorbiting immediately, in spite of the normal
performance of all solid propulsion stages. 

Subsequent detailed analysis of the flight events and observations ranging from the countdown,
lift-off, propulsion performance, stage separations and satellite injection revealed that there was
a vibration disturbance for a short duration on the Equipment Bay (EB) deck during the second
stage (SS2) separation. This affected the Inertial Navigation System (INS), resulting in declaring
the sensors faulty by the logic in Fault Detection and Isolation (FDI) software.

Also Read | Space to learn: On the failure of ISRO’s maiden small satellite launch vehicle
mission

EOS-07 is a 156.3 kg satellite designed, developed and realized by ISRO. The mission objective
of EOS-07 is to design and develop payload instruments compatible with microsatellite bus and
new technologies, which are required for future operational satellites. Moreover, it will also
design and develop a microsatellite accommodating new technology payloads in a quick turn-
around time. 

New experiments include mm-Wave Humidity Sounder and Spectrum Monitoring
Payload. Weighing around 10.2 kg, Janus-1 is a technology demonstrator, smart satellite
mission based on the Antaris software platform. An 8.7 kg satellite AzaadiSAT-2 is a combined
effort of about 750 girl students across India guided by Space Kidz India, Chennai.

According to details provided by ISRO, SSLV caters to the launch of up to 500 kg satellites to
Low Earth Orbits on a “launch-on-demand” basis. It provides low-cost access to space, offers
low turn-around time and flexibility in accommodating multiple satellites, and demands minimal
launch infrastructure. It is configured with three solid propulsion stages and a velocity terminal
module. It is a 34 m tall, 2 m diameter vehicle having a lift-off mass of 120 tonnes.
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INDIA-U.S. SPACE COOPERATION, FROM HANDSHAKE
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Engineers and technicians working the NASA-ISRO Synthetic Aperture Radar (NISAR) at
NASA’s Jet Propulsion Laboratory, in Pasadena, California | Photo Credit: AP

India and the United States agreeing to advance space collaboration in several areas, under the
‘initiative on critical and emerging technology’ umbrella, including human space exploration and
commercial space partnership, comes at a crucial time for both countries. This follows from the
eighth meeting of the U.S.-India Civil Space Joint Working Group (CSJWG), that was held on
January 30-31, 2023.

In November 2022, the U.S. kicked off its Artemis programme by launching the Orion spacecraft
towards the moon and bringing it safely back to earth. India itself is set to embark on its first
human spaceflight mission (Gaganyaan) in 2024. The two countries have also taken significant
strides in advancing the private space sector. Together, these endeavours will shape and impact
U.S. and Indian space policies and programmes over the next decade. In this context, a U.S.-
India collaboration seems straightforward. India could secure technologies and expertise by
collaborating with an advanced spacefaring nation; the U.S. could strengthen its relationship
with India on a matter that seems less controversial than others.

But it is not straightforward: certain structural factors limit the extent to which the U.S. and India
can collaborate in the short term. This is why India-U.S. cooperation can advance at a measured
pace, to enable sustainable long-term civilian and military space partnerships.

The first structural factor that limits long-term India-U.S. space cooperation is the mismatch in
the two nations’ interests in outer space. The U.S. has committed to returning to the moon —
and this time to stay there for the long term. Although the U.S. and its partners stress the
importance of maintaining capabilities in low-earth orbit, their ambitions are firmly set on the
moon. In this regard, the Artemis Program, the Artemis Accords, and the Biden administration’s
National Cislunar Science & Technology Strategy constitute the foundation for American
ambitions beyond earth orbits.

Meanwhile, India’s scientific community focuses on building the nation’s capability in and under
earth orbits. The Indian Space Research Organisation (ISRO) currently undertakes fewer than
10 launches each year. The Gaganyaan human spaceflight programme hopes to sustain India’s
human presence in space for the long term. This is not to say that India does not aim for the
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moon, Mars or beyond. But India’s top priority is to substantially increase its satellite and launch
capabilities in earth orbits and catch up with other spacefaring nations such as China.

The asymmetry in capabilities is the second structural factor limiting India-U.S. space
cooperation. The U.S. has the highest number of registered satellites in space. It also has a
range of launch vehicles serving both commercial and national-security needs. Private entity
SpaceX, for example, managed to achieve a record 61 launches in 2022, far higher than the
number of launches undertaken by any other commercial entity or country. The American private
sector has also assumed the challenge of replacing the International Space Station by 2030 with
many smaller stations.

The greatest challenge for India here is lack of capacity. The country has just over 60 satellites
in orbit and cannot undertake double-digit launches annually. The Indian government also
opened the space industry to the private sector only in 2020. Since the U.S. already has an
extensive network of partners for space cooperation, it has few technical incentives to cooperate
with India.

Compounding these problems are disagreements on how best to govern space activities on the
moon and other celestial bodies. Even though countries have a mindset to collaborate, the
structural factors overpower diplomatic incentives to pursue long-term cooperation.

The standard solution to induce long-term cooperation is to sustain the engagement between
academics, the private sector and state-led entities in the two countries. Sustained engagement
could also take the form of collaborating on highly specialised projects such as the NASA-ISRO
Synthetic Aperture Radar (NISAR) mission.

Observing tradition at a ceremony for the NISAR programme | Photo Credit: AFP

But these solutions are slow and not entirely suited for the new space age, where diplomacy
struggles to keep up with the rate of technological innovation. So, India and the U.S. must find
novel solutions to cooperate in the new space age to achieve a meaningful partnership.

One form of cooperation is a partnership between state and private entities; or, as agreed in the
most recent meeting, a convention of American and Indian aerospace companies to advance
collaboration under the National Aeronautics and Space Administration’s (NASA) Commercial
Lunar Payload Services (CLPS) programme. Such an arrangement could be taken further. India
could send its astronauts to train at American private companies. This could help India reduce
its dependence on Russia while ISRO builds its own astronaut training centre.

Another novel arrangement could be a consortium led by the government-owned NewSpace
India Limited which involves private companies in the U.S. This setup could accelerate India’s
human spaceflight programme and give the U.S. an opportunity to accommodate Indian
interests in earth orbits.

Pranav R. Satyanath is a research analyst at the Takshashila Institution. The views expressed
are personal
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Two-day international summit on the responsible use of AI in the military domain brought
together nearly 2,000 delegates from governments, businesses, civil societies, academia, and
thinktanks, over 60 nations. | Photo Credit: John Xavier.

At the end of the two-day international summit on the responsible use of AI in the military
domain that brought together nearly 2,000 delegates from governments, businesses, civil
societies, academia, and thinktanks, over 60 nations have agreed to a joint call to action on the
responsible development, deployment, and use of AI in the armed forces.

The signatories have agreed to establish a global commission on AI to raise all-around
awareness, clarify the definition of its use in the military domain, and determine how it can be
developed, manufactured, and deployed responsibly. This commission will also set out the
conditions for the effective governance of AI.

“With this REAIM summit we’ve clearly established the urgent nature of this subject,” Dutch
Foreign Minister Wopke Hoekstra said. “We now need to take further steps. I’m delighted that
we’ve been able to reach agreement on this.”

Among the list of nearly two dozen action points, over 60 countries agreed to affirm that data for
AI systems should be collected, used, shared, archived, and deleted, as applicable, in ways that
are consistent with international law, as well as relevant national, regional, and international
legal frameworks and data standards.

Also, given the complexity of AI systems, the call to action highlighted the importance of paying
attention to all stages of development, deployment, and use of AI in the military domain.

South Korea announced it would host the next REAIM summit. It also encouraged countries to
contribute actively to the dialogue on the responsible use of AI in the military domain.

India, Brazil, and South Africa have not signed the call to action at the time of filing.
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ASTRONOMERS MARVEL AT ‘PERFECT EXPLOSION,’
A SPHERICAL COSMIC FIREBALL
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A perfectly spherical explosion, called a kilonova, that followed the merger of two very defense
objects called neutron stars - remnants of massive stars after supernova explosions Ð that was
observed 140-150 million light-years away from Earth is seen in this handout illustration
obtained by Reuters on February 15, 2023. | Photo Credit: Reuters

Astronomers have observed what might be the "perfect explosion," a colossal and utterly
spherical blast triggered by the merger of two very dense stellar remnants called neutron stars
shortly before the combined entity collapsed to form a black hole.

Researchers on Wednesday described for the first time the contours of the type of explosion,
called a kilonova, that occurs when neutron stars merge. The rapidly expanding fireball of
luminous matter they detailed defied their expectations.

The two neutron stars, with a combined mass about 2.7 times that of our sun, had orbited each
other for billions of years before colliding at high speeds and exploding. This unfolded in a
galaxy called NGC 4993, about 140-150 million light years away from Earth in the direction of
the constellation Hydra. A light year is the distance light travels in a year, 5.9 trillion miles (9.5
trillion km).

The existence of kilonova explosions was proposed in 1974 and confirmed in 2013, but what
they looked like was unknown until this one was detected in 2017 and studied intensively.

"It is a perfect explosion in several ways. It is beautiful, both aesthetically, in the simplicity of the
shape, and in its physical significance," said astrophysicist Albert Sneppen of the Cosmic Dawn
Center in Copenhagen, lead author of the research published in the journal Nature.

"Aesthetically, the colors the kilonova emits quite literally look like a sun - except, of course,
being a few hundred million times larger in surface area. Physically, this spherical explosion
contains the extraordinary physics at the heart of this merger," Sneppen added.

The researchers had expected the explosion to perhaps look like a flattened disk - a colossal
luminous cosmic pancake, possibly with a jet of material streaming out of it.

"To be honest, we are really going back to the drawing board with this," Cosmic Dawn Center

https://www.nature.com/articles/s41586-022-05616-x
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astrophysicist and study co-author Darach Watson said.

"Given the extreme nature of the physical conditions - far more extreme than a nuclear
explosion, for example, with densities greater than an atomic nucleus, temperatures of billions of
degrees and magnetic fields strong enough to distort the shapes of atoms - there may well be
fundamental physics here that we don't understand yet," Watson added.

The kilonova was studied using the European Southern Observatory's Chile-based Very Large
Telescope.

The two neutron stars began their lives as massive normal stars in a two-star system called a
binary. Each exploded and collapsed after running out of fuel, leaving behind a small and dense
core about 12 miles (20 km) in diameter but packing more mass than the sun.

Very gradually, they drew nearer to each other, orbiting at a speedy clip. Each were stretched
out and pulled apart in the final seconds before the merger because of the power of the other's
gravitational field. Their inner parts collided at about 25% of the speed of light, creating the most
intense magnetic fields in the universe. The explosion unleashed the luminosity of about a billion
suns for a few days.

The two briefly formed a single massive neutron star that then collapsed to form a black hole, an
even denser object with gravity so fierce that not even light can escape.

The outer parts of the neutron stars, meanwhile, were stretched into long streamers, with some
material flung into space. During the process, the densities and temperatures were so intense
that heavy elements were forged, including gold, platinum, arsenic, uranium and iodine.

The researchers offered some hypotheses to explain the spherical shape of the explosion,
including energy released from the short-lived single neutron star's enormous magnetic field or
the role of enigmatic particles called neutrinos.

"This is fundamentally astonishing, and an exciting challenge for any theoreticians and
numerical simulations," Sneppen said. "The game is on."
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India’s first hybrid rocket launched on Sunday at Devaneri Village near Mamallapuram, ECR.
Chief guest Tamilisai Soundararajan Governor of Telangana and Lieutenant Governor of
Puducherry greets teammates. | Photo Credit: M. Karunakaran

India’s first hybrid sounding rocket by private players was launched from Pattipulam village,
Chengalpattu in the presence of Tamilisai Soundararajan, Governor of Telangana and
Lieutenant Governor of Puducherry. Martin Foundation, in association with Dr. APJ Abdul Kalam
International Foundation and Space Zone India, launched the Dr. APJ Abdul Kalam Satellite
Launch Vehicle Mission- 2023.

The organisations mentioned that 5,000 students were involved in the project. The selected
students designed and constructed a student satellite launch vehicle (rocket) and 150 PICO
satellite research experiment cubes that contained different payloads. The reusable rocket was
made by the selected top 100 students, while the rest made the satellites. The rocket can be
used for research in weather, atmospheric conditions and radiations.

Mylswamy Annadurai, former director of ISRO Satellite Centre, said that the launch was a
success. He told the students to explore opportunities in the space sector. Both the foundations
said that the selected students learnt not only about satellite technology but also learnt more
about STEM.

COMMents

SHARE

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.

/termsofuse/
/termsofuse/


Page 34

cr
ac

kIA
S.co

m

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



Page 35

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2023-02-23

EXPLAINED
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

To enjoy additional benefits

CONNECT WITH US

February 22, 2023 12:15 pm | Updated 12:15 pm IST - Chennai

COMMents

SHARE

READ LATER

A peek inside the KamLAND detector as engineers install photomultiplier tubes. | Photo Credit:
kamland.stanford.edu

Neutrinos are the second most abundant particles in the cosmos, produced in copious amounts
in the cores of stars. Because they are so ubiquitous, their properties are windows into the
microscopic structure of the universe.

For example, one open question about neutrinos is whether they are their own antiparticles. If
they were, physicists will have a way to explain why the universe has more matter than
antimatter.

But an experiment in Japan recently reported that it failed to find “strong evidence” that this is
the case, ruling out some – but not all – theories.

What are anti-particles?

Every elementary particle has an anti-particle. If the two meet, they will destroy each other in a
flash of energy.

The electron’s anti-particle is the positron. Similarly, neutrinos have anti-neutrinos. However, an
electron is distinguishable from a positron because they have opposite charges. Neither
neutrinos nor anti-neutrinos have electric charge, nor any other properties to really differentiate
between them.

One way to classify subatomic particles is as matter particles and force-carrying particles.
Neutrinos are matter particles, or fermions. Fermions can be further split as Dirac fermions or
Majorana fermions. Dirac fermions are not their own anti-particles, whereas Majorana fermions
are.

Physicists working with the Kamioka Liquid Scintillator Antineutrino Detector (KamLAND), in the
Japanese Alps, recently reported that after analysing two years’ data, they couldn’t find signs
that neutrinos are Majorana fermions.

How do you search for a Majorana neutrino?

https://news.fnal.gov/2012/09/neutrinos-majorana-or-dirac/
https://news.fnal.gov/2012/09/neutrinos-majorana-or-dirac/
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KamLAND looks for an event called neutrinoless double beta-decay (stylised as 0). In normal
double beta-decay, two neutrons in an atom turn into two protons by emitting two electrons and
two electron anti-neutrinos (a type of anti-neutrino). In 0, the anti-neutrinos aren’t emitted, which
can happen only if anti-neutrinos are just different kinds of neutrinos.

“The 0 search is the only practical experiment to probe the Majorana nature of the neutrinos,”
Itaru Shimizu, of the Research Centre for Neutrino Science, Tohoku University, and a member
of the KamLAND team, told The Hindu in an email.

In a new analysis, published on January 30 in Physical Review Letters, a team including Dr.
Itaru looked for signs of 0 in more than half a tonne of xenon-136 suspended inside a large vat
of liquid. The nuclei of xenon-136 atoms are known to undergo double beta-decay.

A 3D illustration of the KamLAND detector. The spherical chamber contains a liquid called a
scintillator. It emits flashes of light when particles travel through it. The orbs are photomultipliers
that amplify the light for further analysis. | Photo Credit: kamland.stanford.edu

They found that if a xenon-136 nucleus does undergo 0, it happens at most once every  2.3 × 10
26 years. This is one quadrillion times longer than the age of our universe.

“In the 0 decay model, the half-life is connected with the effective neutrino mass,” Dr. Itaru
explained. This means 2.3 × 10 26 years “can be converted to an effective neutrino mass of 36-
156 meV.”

“The mass of the electron, the next lightest known particle, is 511 keV, so this limit is about
5,000-10,000 times lighter than that!,” Jason Detwiler, another member of the KamLAND team
and an associate professor of physics at the University of Washington, Seattle, said in an email.

Even though the potential mass is so low, it matters because, during the Big Bang, the presence
of neutrinos would have smoothed out the distribution of matter throughout the universe, Dr.
Detwiler said.

“Similarly, in the more recent universe, neutrinos [flying through space] have slowed down
considerably due to the expansion of the universe. The heavier they are, the slower they would
be, and if they are too slow, they would cause galaxies to be bigger and clumpier than we
observe.”

Why is the result a milestone?

En route to its finding, KamLAND also tested another idea. Neutrinos come in three types.
Physicists don’t know how much they weigh nor which type is the lightest. The latter is called the
neutrino mass hierarchy. We need to know it to solve some important problems in a field of
study called flavour physics.

In one hypothesis, called ‘inverted mass ordering’, two neutrino types are much heavier than the
third. Theories that include this feature require 0 to happen every 10 26-10 28 years. This in turn
implies a certain mass range, as Dr. Itaru explained earlier.

So the new result rules out theories that predict more frequent occurrences of 0 as well as
theories that use the ‘inverted’ hypothesis that imply neutrino masses within the excluded range.
This is the first time such theories have been experimentally tested.

“The non-detection in our experiment constrains the mass scale of neutrinos, and for the first

https://www.frontiersin.org/articles/10.3389/fspas.2018.00036/full
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time the search sensitivity has reached the so-called ‘inverted neutrino mass ordering region’,”
Dr. Itaru said. “This is a major milestone for the worldwide 0 community and motivates the next-
generation of searches.”

Are there other experiments like KamLAND?

Dr. Detwiler is also a co-spokesperson of MAJORANA, an experiment in South Dakota that
looks for 0 in atoms of germanium-76 and with “totally different but highly complementary
experimental techniques”.

There are two ways to get better 0 data. KamLAND uses a large quantity of atoms that can
undergo 0, thus increasing the odds of spotting one event. MAJORANA works with fewer atoms
but has a very low background.

“Background refers to processes that can mimic 0 decay, so we have to understand and quantify
those very carefully,” Dr. Detwiler said. “We can only claim to have observed 0 decay if we see
many more events than we could have expected from mimicking processes.”

MAJORANA recently concluded a demonstration run. Going ahead, it will merge with another
experiment called GERDA to create LEGEND, taking forward the germanium-based search for 0
at higher sensitivity.
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File photo of the Facebook and Instagram logos with a blue verification tick | Photo Credit:
REUTERS

Facebook on Monday temporarily fought off a collective lawsuit valued at up to 3 billion pounds
($3.7 billion) over allegations the social media giant abused its dominant position to monetise
users' personal data.

However, a London tribunal gave the proposed claimants' lawyers up to six months to "have
another go" at establishing any alleged losses by users.

Meta Platforms Inc., the parent company of the Facebook group, faces a mass action brought
on behalf of around 45 million Facebook users in Britain.

Legal academic Liza Lovdahl Gormsen, who is bringing the case, says Facebook users were not
properly compensated for the value of personal data they had to provide to use the platform.

(For top technology news of the day, subscribe to our tech newsletter Today’s Cache)

Her lawyers last month asked the Competition Appeal Tribunal to certify the case under the UK's
collective proceedings regime – which is roughly equivalent to the class action regime in the
United States.

But the Tribunal ruled on Monday that Lovdahl Gormsen's methodology of establishing any
losses suffered by Facebook users needed "root-and-branch re-evaluation" for the case to
continue.

Judge Marcus Smith did, however, give Lovdahl Gormsen's lawyers six months to "file additional
evidence setting out a new and better blueprint leading to an effective trial".

A spokesperson for Meta said the company welcomed the decision and referred to its previous
statement that the lawsuit is "entirely without merit".

A spokesperson for Lovdahl Gormsen declined to comment.

https://www.thehindu.com/sci-tech/technology/meta-facebook-seeks-block-37-billion-uk-mass-action-market-dominance/article66452911.ece
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‘With most cyberattacks originating from beyond India’s borders, international cooperation would
be critical to keep India’s digital space secure’ | Photo Credit: Getty Images/iStockphoto

The past few weeks have highlighted the soft underbelly of our fast expanding digital networks.
The first was the ransomware attack on the servers of India’s premium institute, the All India
Institute of Medical Sciences. Nearly 40 million health records were compromised and it took
over two weeks for the systems to be brought online. Soon afterwards, a ransomware gang,
BlackCat, breached the parent company of Solar Industries Limited, one of the Ministry of
Defence’s ammunition and explosives manufacturers, and extracted over 2 Terabyte of data.

Ransomwares have emerged as the most predominant of malicious cyberattacks. Here, the
perpetrators demand hefty payments for the release of withheld data. Data show that over 75%
of Indian organisations have faced such attacks, with each breach costing an average of 35
crore of damage. There are other malwares that could infect all kinds of computer systems. With
the lines between the physical and digital realms blurring rapidly, every critical infrastructure,
from transportation, power and banking systems, would become extremely vulnerable to the
assaults from hostile state and non-state actors.

Cyber capabilities are also playing a pivotal role, as seen in the ongoing conflict in Ukraine,
where electronic systems in warheads, radars and communication devices have reportedly been
rendered ineffective using hacking and GPS jamming. With cyber threats capable of
undermining our critical infrastructure, industry and security, a comprehensive cyber security
policy is the need of the hour.

In 2022, the Indian Computer Emergency Response Team (CERT-In), which is India’s
cybersecurity agency, introduced a set of guidelines for organisations to comply with when
connected to the digital realm. This included the mandatory obligation to report cyberattack
incidents within hours of identifying them, and designating a pointsperson with domain
knowledge to interact with CERT-In. India’s draft Digital Personal Protection Bill 2022 proposes
a penalty of up to 500 crore for data breaches. Recently, India’s armed forces created a Defence
Cyber Agency (DCyA), capable of offensive and defensive manoeuvres. All Indian States have
their own cyber command and control centres.

However, most organisations lack the tools to identify cyberattacks, let alone prevent them. India
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also faces an acute scarcity of cybersecurity professionals. India is projected to have a total
workforce of around 3,00,000 people in this sector in contrast to the 1.2 million people in the
United States.

Most of our organisations are in the private sector, and their participation remains limited in
India’s cybersecurity structures. They would be advised to look at the Digital Geneva
Convention, where over 30 global companies have signed a declaration to protect users and
customers from cyber breaches, and collaborate with like-minded intergovernmental and state
frameworks. With the introduction of 5G and the arrival of quantum computing, the potency of
malicious software, and avenues for digital security breaches would only increase. India’s
cybersecurity strategy would do well not to overlook these actualities and trends.

With most cyberattacks originating from beyond our borders, international cooperation would be
critical to keep our digital space secure. It would also be a cause which would find resonance
abroad. This year, cybercrimes are expected to cause damage worth an estimated $8 trillion
worldwide. India has already signed cybersecurity treaties, where the countries include the
United States, Russia, the United Kingdom, South Korea and the European Union. Even in
multinational frameworks such as the Quad and the I2U2 (which India is a member of) there are
efforts to enhance cooperation in cyber incident responses, technology collaboration, capacity
building, and in the improvement of cyber resilience. Yet, there is no truly global framework, with
many operating in silos.

Also read | Cyberattacks on Indian healthcare industry second highest in the world:
CloudSEK

Previous years have seen the United Nations General Assembly establish two processes on the
issues of security in the information and communication technologies (ICT) environment. One is
the Open-ended Working Group (OEWG), comprising the entire UN membership, established
through a resolution by Russia. The other is the resolution by the U.S., on the continuation of the
Group of Governmental Experts (GGE), comprising 25 countries from all the major regions. The
two antagonistic permanent members of the UN Security Council, counted among India’s most
important strategic partners, differ vastly on many aspects of the Internet, including openness,
restrictions on data flow, and digital sovereignty. Yet, based on adoption, member-states have
found the two resolutions to be complementary, and not mutually exclusive. Amidst the turbulent
current world events, these UN groups would struggle to have effective dialogues.

The G-20 summit this year in India, which will see participation by all the stakeholders driving
the global levers of power, is a rare opportunity to bring together domestic and international
engagement groups across the spectrum, and steer the direction of these consultations. India
could make an effort to conceptualise a global framework of common minimum acceptance for
cybersecurity. This would be one of the most significant contributions made by any nation
towards collective security in modern times.

Anil K. Antony is a technology entrepreneur, and a Munich Young Leader, 2023, Korber Stiftung
and Munich Security Conference. Tweets@anilkantony
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The unmanned Soyuz MS-23 replacement spacecraft taking off to the International Space
Station (ISS) from the Baikonur Cosmodrome in Kazakhstan on February 24, 2023. | Photo
Credit: AFP

An uncrewed Russian Soyuz capsule docked early Sunday with the International Space Station
and will eventually bring home three astronauts whose initial return vehicle was damaged by a
tiny meteoroid.

The MS-23 ship autonomously latched to the orbiting research lab, live video from ISS-partner
NASA showed, completing the Soyuz's two-day journey after launching off from Kazakhstan.

It is expected to bring home U.S. astronaut Frank Rubio and Russian cosmonauts Dmitry Petelin
and Sergei Prokopyev in September.

The three arrived at the ISS last September aboard MS-22, and were originally only supposed to
stay about six months, until the end of March.

But their capsule began leaking coolant in mid-December after being hit by what U.S. and
Russian officials believe was a tiny space rock.

Roscosmos, the Russian space agency, decided to send MS-23 to replace the damaged vessel,
but without its own three planned crew members.

With no one to replace them, Rubio, Petelin and Prokopyev will now spend almost a year in
space.

The damaged MS-22 is expected to depart the space station without passengers and return to
Earth in late March.

There are four others currently on board the ISS, who arrived on a SpaceX Dragon capsule last
October as part of the Crew-5 mission.

They are scheduled to be joined next week by members of the Crew-6 mission — two
Americans, an Emirati and a Russian — who will also arrive aboard a SpaceX capsule expected
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to launch Monday from Florida.

After a few days of overlap, Crew-5 will then return to Earth.
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The capacity to sense the feelings of others is not unique to humans, and its biological
mechanisms are shared with other mammals, including rodents. File | Photo Credit: The Hindu

Researchers have, for the first time, demonstrated in mice the underlying neural mechanism that
allows mice to feel empathy. In mice, observational fear, a form of emotional contagion,
provokes an emotional response in the form of empathy.

The findings about empathy in mice may turn out to be true in the case of humans too, but
further studies are needed in humans to conclusively prove this.

The capacity to sense the feelings of others is not unique to humans, and its biological
mechanisms are shared with other mammals, including rodents. Observational fear, which is a
rodent model for emotional contagion, is the basic form of affective empathy. 

During the observational fear experiment, a demonstrator mouse is given an electric shock,
while an observer mouse watches from behind a transparent screen. When witnessing another
animal receiving a shock, the observer mouse displays an immediate fear response, as
demonstrated by its freezing behaviour. The observer mouse is also known to be able to recall
the experience at a later time. Thus, observational fear is considered as a basic form of affective
empathy. 

Brain-imaging studies in humans have shown that the neuronal activities of the anterior
cingulate cortex (ACC) and the amygdala change during observation of others experiencing
fear or others’ fearful facial expressions. It was also known that another region of the brain —
basolateral amygdala (BLA) — is essential for observational fear. 

“ACC is considered an important region of the brain for the convergence of sensory and
emotional information,” says Dr. Gireesh Gangadharan, DBT-Ramalingaswami Fellow at
the Department of Cell and Molecular Biology at Manipal School of Life Sciences, Mahe and a
co-author of a paper published in  Neuron.  

So, a team led by Dr. Shin Hee-Sup at the Institute for Basic Science (IBS) in Daejeon, South
Korea, began to study the neural circuits involving the ACC and basolateral amygdala (BLA) in
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both the right and left hemispheres of the brain to understand the neural mechanism underlying
observational fear. 

The researchers turned to optogenetic experiments to prove that reciprocal connection between
ACC and BLA regions of the brain is essential for observational fear learning. Light sensitive
protein was injected into the anterior cingulate cortex (ACC) in the right hemisphere and the BLA
was bilaterally illuminated with a yellow laser.

The experiment was repeated by injecting the light sensitive protein into ACC in the left brain
and BLA was bilaterally illuminated with a yellow laser.

“When we optogenetically inhibited the ACC-BLA circuits only in the right brain, mice
showed reduced observational freezing. On the other hand, the mice were unaffected when
only the left side was inhibited,” says Dr. Gangadharan.

Next, the researchers inserted electrodes into the ACC and BLA to measure brain oscillation or
brain activity in mice as they observe demonstrator mice receiving electrical shock. They
recorded electroencephalogram (EEG) in the ACC and BLA.

“We found the brain rhythms with the range of 5-7 Hz selectively increased in the observer mice
experiencing observational fear but only in the right brain,” he says. The enhanced 5-7 Hz
oscillations in the right ACC and BLA ended immediately as observational freezing was
terminated.

“This provided further support for the strong temporal correlation between these oscillations and
observational fear,” Dr. Gangadharan says. “The specific increase in 5-7 Hz oscillations in the
right ACC and BLA during observational fear suggests a pivotal role for these oscillations in the
expression of empathic responses.”

To test whether brain activity is causally linked to observational fear, the researchers undertook
a closed-loop disruption of theta waves in the right ACC. “Whenever theta waves were seen in
the right anterior cingulate cortex (ACC), we disrupted the oscillation (brain activity) and
observed a reduction in freezing in the observation mice. This proved the causal link,” he says.

The next step was to confirm the source of the theta oscillation. The researchers hypothesised
that hippocampal theta waves may tune the synchronised theta oscillations in the ACC and BLA
in the right brain during observational fear. To test this hypothesis, the theta oscillations in the
entire hippocampal complex were first stimulated and later inhibited and its effect on the ACC
and BLA in the right brain and the empathic response was studied. 

“Following the changes in hippocampal theta oscillations power, 5-7 Hz rhythm in the ACC-BLA
circuits and empathic responses were bi-directionally modulated. This conclusively showed that
the theta oscillation is hippocampal-dependent,” he says. 
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Astronomers have discovered a rapidly growing black hole in one of the most extreme galaxies
known in the very early Universe, according to a new study. | Photo Credit: AP

Astronomers have discovered a rapidly growing black hole in one of the most extreme galaxies
known in the very early Universe, according to a new study.

The discovery of the galaxy and the black hole at its centre provided new clues on the formation
of the very first supermassive black holes, the researchers from the University of Texas, US, and
the University of Arizona, US, said.

Using observations taken with the Atacama Large Millimeter Array (ALMA), a radio observatory
sited in Chile, the team have determined that the galaxy, named COS-87259, containing this
new supermassive black hole is very extreme, forming stars at a rate 1000 times that of our own
Milky Way and containing over a billion solar masses worth of interstellar dust, the study said.

The galaxy shines bright from both this intense burst of star formation and the growing
supermassive black hole at its centre, the study said.

The new work is published in the journal Monthly Notices of the Royal Astronomical Society.

The black hole is considered to be a new type of primordial black hole - one heavily enshrouded
by cosmic "dust", causing nearly all of its light to be emitted in the mid-infrared range of the
electromagnetic spectrum, the researchers said.

They have also found that this growing supermassive black hole, frequently referred to as an
active galactic nucleus, is generating a strong jet of material moving at near light speed through
the host galaxy.

Today, black holes with masses millions to billions of times greater than that of our own Sun sit
at the centre of nearly every galaxy.

How these supermassive black holes first formed remains a mystery for scientists, particularly

https://academic.oup.com/mnras/article/520/3/4609/7051098?searchresult=1
https://academic.oup.com/mnras/article/520/3/4609/7051098?searchresult=1
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because several of these objects have been found when the Universe was very young.

Because the light from these sources takes so long to reach us, we see them as they existed in
the past; in this case, just 750 million years after the Big Bang, which is approximately 5 per cent
of the current age of the Universe.

In this study, what is particularly astonishing about this new object is that it was identified over a
relatively small patch of the sky typically used to detect similar objects - less than 10 times the
size of the full moon - suggesting there could be thousands of similar sources in the very early
Universe.

This was completely unexpected from previous data, the study said.

The only other class of supermassive black holes we knew about in the very early Universe are
quasars, which are active black holes that are relatively unobscured by cosmic dust.

These quasars are extremely rare at distances similar to COS-87259, with only a few tens
located over the full sky.

The surprising discovery of COS-87259 and its black hole raises several questions about the
abundance of very early supermassive black holes, as well as the types of galaxies in which
they typically form.

"These results suggest that very early supermassive black holes were often heavily obscured by
dust, perhaps as a consequence of the intense star formation activity in their host galaxies.

"This is something others have been predicting for a few years now, and it's really nice to see
the first direct observational evidence supporting this scenario," said Ryan Endsley, lead author
of the study, University of Texas.

Similar types of objects have been found in the more local, present-day Universe, such as Arp
299. In this system, two galaxies are crashing together generating an intense starburst as well
as heavy obscuration of the growing supermassive black hole in one of the two galaxies.

Endsley added, "While nobody expected to find this kind of object in the very early Universe, its
discovery takes a step towards building a much better understanding of how billion solar mass
black holes were able to form so early on in the lifetime of the Universe, as well how the most
massive galaxies first evolved."
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GoDaddy is one of the largest domain registrar and web hosting platforms. | Photo Credit:
Special Arrangement

The story so far: On 16 February, an unauthorised third-party gained access to GoDaddy
servers in its cPanel shared hosting environment, the company shared in a blog post. Attackers
installed malware on servers causing intermittent redirection of customer websites to malicious
sites leading to increased chances of successful phishing campaigns. Attackers also obtained
pieces of code related to some services used by the company.

GoDaddy is one of the largest domain registrar and web hosting platforms. The company offers
services like eCommerce solutions, SSL certificates, professional business emails, web servers,
and website builders. Its WordPress shared hosting services allow users to manage and build
websites using plug-ins and themes. GoDaddy currently has 1.5 million paying customers with
$4 billion in revenues, according to its latest SEC filing.

The attack on its servers in December 2022 granted threat actors access to the company’s
shared servers. Cybercriminals obtained pieces of code related to some services within
GoDaddy and installed malware that intermittently redirected random customer websites to
malicious sites. The company shared that the redirects were happening on seemingly random
websites hosted on its cPanel shared hosting servers and were not easily reproducible by
GoDaddy, even on the same website. A cPanel is an online Linux-based graphical interface
(GUI) used as a control panel to simplify website and server management for website owners
and developers. These redirects could be used by threat actors to run successful phishing
campaigns on the websites of GoDaddy users.

(For top technology news of the day, subscribe  to our tech newsletter Today’s Cache)

Redirect, redirecting, or URL forwarding is a method used to ensure that web pages with more
than one URL can be accessed by users who do not have the precise, or all the existing, URLs.

Redirects are predominantly used when a site is shifted to a new domain when multiple URLs
are available for the same webpage. Or, when two or more websites are merged, and when a
web page is removed and users are sent to a new page to ensure continued services.

Setting up a server-side redirect, the kind used by threat actors in the attack on GoDaddy
servers requires access to server configuration files or setting the redirect headers with server-
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side scripts.

End-users are mostly unaware when they are being redirected to a new web page unless the
web browser they use notifies them. However, redirects can be used by threat actors to get
unsuspecting users to visit, interact and share information on malicious web pages.

The attack on GoDaddy servers was reported on 16 February 2023. It was first discovered in
December 2022 after the company investigated customer complaints about their sites being
used to redirect to random domains. In November 2021 an attack was initiated using a
compromised password, through which an unauthorised third party accessed the provisioning
system in the company’s legacy code which at the time impacted 1.2 million active and inactive
MWp (Managed WordPress) customers across GoDaddy brands.

Earlier in March 2020, a threat actor compromised the hosting login credentials of approximately
28,000 hosting users on GoDaddy. The company, in its SEC filings, said it believed the attacks
between 2020 and 2022 were carried out by the same threat actor group. And the cyberattack in
December 2022, which led to shared servers being affected was part of the multi-year attack.

In April 2022, Cybernews reported hundreds of compromised WordPress sites running malicious
phishing adverts, with GoDaddy being hit the most with 42 infected websites.

After the December 2022 attack, GoDaddy said it was working with multiple law enforcement
agencies and forensic experts around the world to investigate the attacks and help stop future
attacks. The company also said it believed the incident was part of a multi-year campaign by a
sophisticated threat actor group that, among other things, installed malware on its systems and
obtained pieces of code related to some services within its platform.

Law enforcement confirmed evidence which pointed that the incident was carried out by a
sophisticated and organised group targeting hosting services with the intention of infecting
websites and servers with malware for phishing campaigns, malware distribution, and other
malicious activities, the company shared.

The company further shared that it is monitoring the behaviour of threat actors and working on
blocking further attempts from the threat group.

“To date, these incidents as well as other cyber threats and attacks have not resulted in any
material adverse impact to our business or operations”, GoDaddy shared in its SEC filings.

However, the impact of phishing campaigns carried out by threat actors by intermittently
redirecting customers’ websites is yet to be ascertained.

Also, since cyber threats are constantly evolving, increasing the difficulty of detecting and
successfully defending against them, GoDaddy believes future incidents may increase the risk of
higher sanctions, or investigations into past incidents.

And since GoDaddy’s business involves the storage and transmission of confidential
information, including personal information and payment card information they could be subject
to liability, loss of business, litigation, government investigations, or other losses in case of a
breach of sensitive data.
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File photo of a SpaceX Falcon 9 rocket | Photo Credit: AP

Elon Musk's rocket company SpaceX was set to launch early on Monday the International
Space Station's next long-duration team into orbit, with an astronaut from the United Arab
Emirates and a Russian cosmonaut joining two NASA crewmates for the flight.

The SpaceX launch vehicle, consisting of a Falcon 9 rocket topped with an autonomously
operated Crew Dragon capsule called Endeavour, was set for liftoff at 1:45 a.m. EST (0645
GMT) from NASA's Kennedy Space Center in Cape Canaveral, Florida.

The four-member crew should reach the International Space Station (ISS) about 25 hours later,
on Tuesday morning, to begin a six-month mission in microgravity aboard the orbiting laboratory
some 250 miles (420 km) above Earth.

Designated Crew 6, the mission marks the sixth long-term ISS team that NASA has flown
aboard SpaceX since the private rocket venture founded by Musk - billionaire CEO of electric
car maker Tesla and social media platform Twitter - began sending American astronauts to orbit
in May 2020.

(For top technology news of the day, subscribe to our tech newsletter Today’s Cache)

NASA said the mission's launch readiness review was completed on Saturday, and that the
flight was given a "go" to proceed to lift-off as planned.

"All systems and weather are looking good for launch," Musk wrote on Twitter on Sunday.

The latest ISS crew is led by mission commander Stephen Bowen, 59, a onetime U.S. Navy
submarine officer who has logged more than 40 days in orbit as a veteran of three space shuttle
flights and seven spacewalks.

Fellow NASA astronaut Warren "Woody" Hoburg, 37, an engineer and commercial aviator
designated as the Crew 6 pilot, will be making his first spaceflight.

The Crew 6 mission also is notable for its inclusion of UAE astronaut Sultan Alneyadi, 41, only

https://www.thehindu.com/news/international/crew-stuck-on-iss-to-return-to-earth-in-september-russia/article66537742.ece
https://www.thehindu.com/news/international/crew-stuck-on-iss-to-return-to-earth-in-september-russia/article66537742.ece
https://www.thehindu.com/news/international/crew-stuck-on-iss-to-return-to-earth-in-september-russia/article66537742.ece
https://www.thehindu.com/newsletter-subscription/article61456542.ece
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the second person from his country to fly to space and the first to launch from U.S. soil as part of
a long-duration space station team. UAE's first-ever astronaut launched to orbit in 2019 aboard
a Russian spacecraft.

Rounding out the four-man Crew 6 is Russian cosmonaut Andrey Fedyaev, 41, who like
Alneyadi is an engineer and spaceflight rookie designated as a mission specialist for the team.

Fedyaev is the latest cosmonaut to fly aboard an American spacecraft under a ride-sharing deal
signed in July by NASA and the Russian space agency Roscosmos, despite heightened
tensions between Washington and Moscow over Russia's invasion of Ukraine.

The Crew 6 team will be welcomed aboard the space station by seven current ISS occupants -
three U.S. NASA crew members, including commander Nicole Aunapu Mann, the first Native
American woman to fly to space, along with three Russians and a Japanese astronaut.

The ISS, about the length of a football field and the largest artificial object in space, has been
continuously operated by a U.S.-Russian-led consortium that includes Canada, Japan and 11
European countries.

The outpost was conceived in part as a venture to improve relations between Washington and
Moscow following the Soviet Union's collapse and the end of Cold War rivalries that gave rise to
the original U.S.-Soviet space race in the 1950s and 1960s.

NASA-Roscosmos cooperation has been tested as never before since Russia invaded Ukraine a
year ago, leading the United States to impose sweeping sanctions against Moscow while
steadily increasing military aid to the Ukrainian government.

The Crew 6 mission also follows two recent mishaps in which Russian spacecraft docked to the
orbiting laboratory sprang coolant leaks apparently caused micrometeoroids, tiny grains of
space rock, streaking through space and striking the craft at high velocity.

One of the affected Russian vehicles was a Soyuz crew capsule that had carried two
cosmonauts and an astronaut to the space station in September for a six-month mission now set
to end in March. An empty replacement Soyuz to bring them home blasted off on Friday and
arrived at the space station on Saturday.
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