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ATAL INNOVATION MISSION LAUNCHES 'AIM-PRIME',
IN PARTNERSHIP WITH BMGF &VENTURE CENTER
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

In a major push towards deep technology and driving the country to become a digitally
transformed nation, Atal Innovation Mission (AIM), NITI Aayog today launched AIM-PRIME
(Program for Researchers on Innovations, Market-Readiness & Entrepreneurship), an initiative
to promote and support science-based deep-tech startups & ventures across India.

In this regard, AIM has joined hands with Bill & Melinda Gates Foundation (BMGF) to launch this
nationwide programwhich will be implemented by Venture Center - a non-profit technology
business incubator.

The first cohort of the program is open to technology developers (early-stage deep tech start-
ups, and scientists/ engineers/ clinicians) with strong science-based deep tech business ideas.
The program is also open to CEOs and Senior incubation managers of AIM Funded Atal
Incubation Centers that are supporting deep tech entrepreneurs.

Deep technology is an outcome of very intense research and development (R&D) with high
knowledge content. Consequently, the entrepreneurial journey emphasizes different aspects and
requires a different approach to navigating the de-risking process and bringing such ideas to
market. 

The benefits of this program are aimed at addressing specific issues through training and
guidance over a period of 12 months. Candidates selected for the program will get access to in-
depth learning via a comprehensive lecture series, live team projects, exercises, and project-
specific mentoring.

They will also have access to a deep tech startup playbook, curated video library, and plenty of
peer-to-peer learning opportunities. The AIM-PRIME program is specifically tailored for the rapid
scaling up of deep-tech science ventures in India, providing not just the necessary intellect and
support but also the exposure they rightly deserve.

The announcement was made as a part of the virtual programme attended by officials of AIM,
NITI Aayog, BMGF, Venture Centre,Incubators, startups and mentor amongst other
beneficiaries.As a part of the launch webinar, Dr. Ashley Stevens – President, Focus IP Group,
and Past President, AUTM was invited to talk on global experience on building vibrant high-tech
clusters, innovation ecosystems and local technology commercialization capabilities

Speaking during the virtual launch ofthe program, AIM Mission Director R. Ramanan said, “AIM
has been at the forefront of promoting innovation and entrepreneurship throughout the nation
under its various programs. Through the AIM-PRIME program in partnership with Bill and
Melinda Gates Foundation and Venture Center, we plan to enable translation of science-based
deep tech research to innovation that enables market ready entrepreneurshipdrawing from
national and global best practices.”

Mr. Anjani Bansal, Deputy Director, Global Development at BMGF said “We are thrilled to
partner with AIM and Venture Center to advance deep tech startup ecosystem in India. This
initiative builds on the foundation laid by AIM to support startups and provides specialized
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services to transition research to industry”

Director of Venture CenterDr.Premnath said “The hallmark of the AIM-PRIME program shall be
hands-on practical insights and mentoring from experts and mentors who have been nurturing
science-based deep-tech startups in global innovation hotspots as well as in India.”

The program is catalyzed by the office of the Principal Scientific Advisor, and the Pune
Knowledge Cluster. Details on the AIM-PRIME program are available at aim.gov.in or
www.primeprogram.in

The official launch for the program was attended by officials of AIM, AIM Supported incubators
and start-ups, officials from the Office of the Principal Scientific Advisor, Venture Center
mentors, and international faculty and experts.

*****

DS /AKJ
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Speaking during the virtual launch ofthe program, AIM Mission Director R. Ramanan said, “AIM
has been at the forefront of promoting innovation and entrepreneurship throughout the nation
under its various programs. Through the AIM-PRIME program in partnership with Bill and
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national and global best practices.”

Mr. Anjani Bansal, Deputy Director, Global Development at BMGF said “We are thrilled to
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services to transition research to industry”
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NASA EXCHANGES DATA OF ITS MARS MISSION WITH
INDIA, CHINA, UAE & EUROPEAN SPACE AGENCY

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

This illustration made available by NASA depicts the Ingenuity helicopter on Mars which was
attached to the bottom of the Perseverance rover, background left. It will be the first aircraft to
attempt controlled flight on another planet.   | Photo Credit: AP

The U.S. space agency NASA has exchanged data of its current Mars mission with its
counterparts in China, India, the UAE and the European Space Agency to lower the risk of a
collision as their spacecraft were also currently hovering the red planet, a media report said on
March 31.

The purpose of exchanges was to lower the risk of a collision, as their spacecraft are orbiting the
red planet, Hong Kong-based South China Morning Post reported, quoting a NASA (National
Aeronautics and Space Administration) statement as saying.

“To assure the safety of our respective missions, NASA is coordinating with the UAE, European
Space Agency, Indian Space Research Organisation and the China National Space
Administration, all of which have spacecraft in orbit around Mars, to exchange information on our
respective Mars missions to ensure the safety of our respective spacecraft,” NASA’s statement
said.

“This limited exchange of information is consistent with customary good practices used to
ensure effective communication among satellite operators and spacecraft safety in orbit,” the
report said.

ISRO’s Mars Orbiter Mission, Mangalyaan, spacecraft remained in Mars orbit since it entered
there in 2014.

India is the first Asian country to successfully send a spacecraft to Mars. NASA’s Perseverance
has landed on Mars last month and its rover is currently exploring its surface, while China’s
Tianwen-1 consisting of an orbiter, a lander and a rover, entered the parking lot of orbit around
Mars on February 24 and expected to land there in the next few months.

United Arab Emirates (UAE) spacecraft, Hope, is also orbiting the Mars planet. There are two
spacecraft from the European Space Agency in the Martian orbit, the report said.

For information exchange cooperation with China, NASA had sought approval from the U.S.
Congress and spoke to CNSA, the U.S. space agency confirmed on Monday, the Post report
said.

Previously the U.S., Russia, EU besides India have succeeded in sending spacecraft to Mars
regarded as the most complex space mission.

Please enter a valid email address.
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NOVEL TECHNIQUE FOR TRACKING SOLAR
ERUPTIONS THAT DISRUPT SPACE WEATHER TO BE
USED IN INDIA’S FIRST SOLAR MISSION

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

Scientists have developed a new technique to track the huge bubbles of gas threaded with
magnetic field lines that are ejected from the Sun, disrupting space weather and causing
geomagnetic storms, satellite failures, and power outages.

As the ejections from the Sun, technically called Coronal Mass Ejections (CMEs), cause various
disturbances of the space environment, forecasting their arrival time is very important. However,
forecasting accuracy is hindered by limited CME observations in interplanetary space.

Software named Computer Aided CME Tracking Software (CACTus) based on a computer
vision algorithm was so far used to detect and characterise such eruptions automatically in the
outer corona where these eruptions cease to show accelerations and propagate with a nearly
constant speed.

However, this algorithm could not be applied to the inner corona observations due to the vast
acceleration experienced by these eruptions. This severely limited the capability to track the
eruptions as CMEs accelerate in the lower corona. Moreover, with the advancement in space
technology, there has been a tremendous increase in the amount of data obtained from
spacecraft. To identify and track the solar eruptions in huge number of images can become
tedious if done manually.

Research led by Mr. Ritesh Patel, Dr. Vaibhav Pant, and Prof. Dipankar Banerjee from
Aryabhatta Research Institute of observational sciences (ARIES), Nainital, an autonomous
institute under DST, Government of India, along with their collaborators from Royal Observatory
of Belgium, have led to the development of an algorithm, CMEs Identification in Inner Solar
Corona (CIISCO) to detect and track the accelerating solar eruption in the lower corona. CIISCO
has been successfully tested on several eruptions observed by space observatories, including
Solar Dynamics Observatory and Solar-Terrestrial Relations Observatory, PROBA2/SWAP
launched by NASA and ESA, respectively. The research was published in the Solar Physics
journal.
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Figure 1:  (a) Solar corona observed in EUV image of SWAP instrument. An erupting structure at
the west limb is pointed at by the red arrow, (b) height-time plot corresponding to the eruption. A
parabolic profile could be observed, (c) Identified parabolic profile by CIISCO overplotted on (b)
by dashed line.

 

The parameters determined by CIISCO are useful to characterise these eruption in the lower
corona, a region where the properties of such eruptions are less known. An implementation of
CIISCO on the large volume of data available from space observatories mentioned above will be
helpful to improve our understanding of eruptions in the inner corona. As India’s first solar
mission, Aditya-L1, will be observing this region of the solar corona, implementation of CIISCO
on the Aditya-L1 data will provide new insight into the CME properties in this less explored
region.

 

Link to Publication:



Page 9

cr
ac

kIA
S.co

m

https://link.springer.com/article/10.1007/s11207-021-01770-z

https://arxiv.org/abs/2010.14786

 

For more details, Prof. Dipankar Banerjee ((dipu@aries.res.in) can be contacted.

****

SS/KGS/RP (DST Media Cell)
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BEST FROM SCIENCE JOURNALS: HOW TO LIVE 1,000
METRES BELOW SEA LEVEL?
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

The drawing shows a clam with its foot extending deep into the sediment to gain access to
hydrogen sulfide. (Drawn by HKBU student Hu Juntong)  

(Subscribe to Science For All, our weekly newsletter, where we aim to take the jargon out of
science and put the fun in. Click here.)

Deep-sea secrets

Published in Molecular Biology and Evolution

How does the deep-sea clam (Archivesica marissinica) survive thousands of metres below sea
level? Scientists collected these clams from a cold seep in the South China Sea and decoded its
genome to understand its adaptations. They also studied a bacteria (Candidatus
Vesicomyosocius marissinica) that lives in the epithelium cells of the clams. They noticed that
symbiosis between these two helps the clam to thrive in deep-sea environments.

Pesticide menace

Published in Nature Geoscience

A study on 168 countries has revealed that 64% of the studied agricultural land was at risk of
pesticide pollution. Watersheds in South Africa, China, India, Australia and Argentina were
identified as “high-concern regions because they have high pesticide pollution risk, bear high
biodiversity and suffer from water scarcity,” writes the team.

Mummified parrot tale

Published in PNAS

Twenty-seven mummified and skeletonised parrots from five archaeological sites in the Atacama
Desert, now tell a story of capture and transport of at least five parrot species. Researchers write
that macaws, amazons, and conures were kept as pets between 1000 and 1460 CE and their
feathers were used for various ceremonies.

Algae analysis

Published in Nature Communications

"Being stuck at home was a blessing in disguise, as there were no experiments that could be
done. We just had our computers and lots of time," says Professor Paul Curmi from UNSW
Sydney in a release. By analysing several microscopy images of proteins, he was able to
identify and reconstruct a key protein that helped evolution of cryptophyte algae billions of years
ago. This find serves as a missing piece in the puzzle of the evolution of photosynthetic algae.

Catch a comet

https://www.thehindu.com/static/content/edm/science/index.html
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Facademic.oup.com%2Fmbe%2Farticle%2F38%2F2%2F502%2F5909661&data=04%7C01%7Caswathi.p%40thehindu.co.in%7Caa88c0ede359445b5b6f08d8f42f43dd%7Cc8f171fb8e124c1286ff9108c97b8963%7C0%7C0%7C637527831134540228%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=pCurlNMCEJWlrXlMWd4UHT%2F5l2vfdD6gHpu4WB%2F9Lck%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Facademic.oup.com%2Fmbe%2Farticle%2F38%2F2%2F502%2F5909661&data=04%7C01%7Caswathi.p%40thehindu.co.in%7Caa88c0ede359445b5b6f08d8f42f43dd%7Cc8f171fb8e124c1286ff9108c97b8963%7C0%7C0%7C637527831134540228%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=pCurlNMCEJWlrXlMWd4UHT%2F5l2vfdD6gHpu4WB%2F9Lck%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs41561-021-00712-5&data=04%7C01%7Caswathi.p%40thehindu.co.in%7Caa88c0ede359445b5b6f08d8f42f43dd%7Cc8f171fb8e124c1286ff9108c97b8963%7C0%7C0%7C637527831134550224%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=o%2FlLrsa3bwb7Uc6D2S1XiXEx%2Fy2tdQ3Tx%2F%2BqWhcDaeg%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs41561-021-00712-5&data=04%7C01%7Caswathi.p%40thehindu.co.in%7Caa88c0ede359445b5b6f08d8f42f43dd%7Cc8f171fb8e124c1286ff9108c97b8963%7C0%7C0%7C637527831134550224%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=o%2FlLrsa3bwb7Uc6D2S1XiXEx%2Fy2tdQ3Tx%2F%2BqWhcDaeg%3D&reserved=0
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Two papers published in Nature Communications

The comet 2I/Borisov was first discovered in August 2019 and was confirmed to have come from
beyond the Solar System. Two papers published last week used high-resolution observations
from different telescopes to study the comet and found that the comet most likely never passed
close to any star other than our Sun. This means the comet is pristine and has a “composition
very similar to that of the cloud of gas and dust it — and the rest of the Solar System — formed
from some 4.5 billion years ago,” explains a release. Studying the comet can tell us more about
the origin of our Solar System.
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JAL JEEVAN MISSION DEPLOYS FIRST-OF-ITS-KIND
SENSOR-BASED IOT DEVICES TO MONITOR RURAL
DRINKING WATER SUPPLY SYSTEMS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

To monitor the rural drinking water supply systems in villages, the Ministry of Jal Shakti has
decided to take the digital route to usesensor-based IoT devices to effectively monitor the
implementation of Jal Jeevan Mission (JJM) in more than six lakh villages. For this, National Jal
Jeevan Mission in collaboration with Tata Community Initiatives Trust (TCIT) and Tata Trusts
recently completed pilot projects in several remote villages of five States i.e. Uttarakhand,
Rajasthan, Gujarat, Maharashtra, and Himachal Pradesh.A key feature of these pilots has been
the use of frugal yet sturdy sensors, which makes the solution scalable and sustainable. One of
the key challenges posed to the team was to develop a robust solution at a fraction of the water
infrastructure costs (<10-15% of total scheme capex) without compromising on quality or
functionality. These costs are expected to reduce further at scale. More importantly, majority of
the vendors, including manufacturers, are Indian players, thereby giving a boost to
Government’s AatmaNirbhar Bharat programme. The pilots went live in September 2020 despite
challenges during CoVid-19 pandemic.

The Internet of Things (IoT) based remote monitoring provides near real-time information without
any manual intervention by using sensors. This would not only allow effective monitoring and
management on-ground, but also enable real-time visibility to State water supply/ PHED
officials, and citizens. With a futuristic vision to ensure regular tap water to every home, real-time
measurement and monitoring is critical for rural drinking water supply schemes, with enormous
gains in terms of operational efficiencies, cost reduction, grievance redressal, etc. Data will drive
improvement in service delivery and instill transparency for precious natural asset such as
water. Thus, making a strong social and economic case for deployment of such a system.

Rural drinking water supply design varies considerably across different regions of the country.
These pilots were spread across diverse agro-climatic conditions - including areas in western
Himalayas, desert regions to Gangetic plains (spanning extreme cold of -100C to severe heat of
480C. These pilots cover different types of sources such as groundwater based borewells,
springs in hilly areas, and surface water (river and dams) and villages with a population of a few
hundreds to several thousands. The pilots also demonstrated a first-of-its-kind comprehensive
(source to tap) remote monitoring and control system in a completely off-grid (using solar and
battery only) rural environment in Sirohi district, Rajasthan.

Several types of sensors have been deployed including flow meters, ground water level sensors,
chlorine analyzers, pressure sensors, pump controller etc. to measure all the relevant aspects of
water service delivery – quantity, duration, quality, pressure, and sustainability – in addition to
providing operational efficiencies. The cloud and analytics powered IoT Platform is integrated
with a GIS (Geographical Information System) providing a robust decision support system.
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The pilots have led to several outcomes as it has helped identify distribution issues – such as
outages, leakages, low pressure, etc. and led to resolution across sites. It recently alerted both
officials and community regarding fast depleting groundwater levels, that led the villagers to
build a source strengthening structure to recharge their borewell. Other benefits observed
include efficient and responsible use of water by community and reduced cost of operations
through data-enabled leak detection, predictive maintenance, and automation.

Villages have a small TV screen installed with a visual dashboard in local vernacular, that helps
the VWSC/ PaniSamiti take corrective actions. This has also led to a positive behavioral change.
Earlier, water disinfection process was not carried out regularly in some of these villages. Now,
the VWSC (PaniSamiti) sees a visual indicator on their village IoT screen telling when to
disinfect water based on residual chlorine levels.
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Customizing IoT for rural India is critical considering the Wi-Fi broadband and cellular
connectivity. In fact, most locations in rural water network lack easy access to grid for powering
such IoT devices, which is in an urban setting. “It requires using a combination of technologies
such as RF and cellular for communications, and using solar or battery-based powering
mechanisms for difficult to access locations. Further, optimizing data transmission rates can play
an important role in enhancing battery life and keeping operating costs low”, mentions Mr.
Siddhant Masson, Project Lead – IoT based Smart Water Management, TCIT.

The way forward

 

The success of these pilot projects has not gone unnoticed. Several States, including Gujarat,
Bihar, Haryana, and Arunachal Pradesh, have already rolled out tenders for IoT-based remote
monitoring systems ranging from 500 villages to several districts. Further, States like Sikkim,
Manipur, Goa, Maharashtra, Uttarakhand have started the process to roll-out this technology.

Implementation of such innovative technology can directly boost several Union Government
initiatives, including Aatmanirbhar Bharat, Digital India, Smart Village and also benefit the
Smart Cities projects with an enhanced IoT ecosystem in the country; in addition to being the
gamechanger for the drinking water supply sector.

 



Page 17

cr
ac

kIA
S.co

m
Drinking water supply systems in Indian villages face multiple challenges of drying up of
groundwater source, pump failures, irregular and inadequate water supply, etc. These
challenges invariably aggravate socio-economic disparities, like women transporting water, often
on foot over several kilometers; several water-borne diseases, which could easily be avoided;
also, economic – wage loss and expenditure on medical care. The need of the hour is to ensure
and put in place systems to effectively monitor and manage rural water supply.

Jal Jeevan Mission (JJM), Union Government's flagship programme, which is implemented in
partnership with States/ UTs to provide tap water connection to every rural household by
2024envisions creating a Digital Wall and Remote Command & Control Centre for monitoring
and managing supply of prescribed quality water in adequate quantity (55 Liters Per Capita per
Day - LPCD) every day through household tap connections across all rural villages.

 

****
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To monitor the rural drinking water supply systems in villages, the Ministry of Jal Shakti has
decided to take the digital route to usesensor-based IoT devices to effectively monitor the
implementation of Jal Jeevan Mission (JJM) in more than six lakh villages. For this, National Jal
Jeevan Mission in collaboration with Tata Community Initiatives Trust (TCIT) and Tata Trusts
recently completed pilot projects in several remote villages of five States i.e. Uttarakhand,
Rajasthan, Gujarat, Maharashtra, and Himachal Pradesh.A key feature of these pilots has been
the use of frugal yet sturdy sensors, which makes the solution scalable and sustainable. One of
the key challenges posed to the team was to develop a robust solution at a fraction of the water
infrastructure costs (<10-15% of total scheme capex) without compromising on quality or
functionality. These costs are expected to reduce further at scale. More importantly, majority of
the vendors, including manufacturers, are Indian players, thereby giving a boost to
Government’s AatmaNirbhar Bharat programme. The pilots went live in September 2020 despite
challenges during CoVid-19 pandemic.

The Internet of Things (IoT) based remote monitoring provides near real-time information without
any manual intervention by using sensors. This would not only allow effective monitoring and
management on-ground, but also enable real-time visibility to State water supply/ PHED
officials, and citizens. With a futuristic vision to ensure regular tap water to every home, real-time
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measurement and monitoring is critical for rural drinking water supply schemes, with enormous
gains in terms of operational efficiencies, cost reduction, grievance redressal, etc. Data will drive
improvement in service delivery and instill transparency for precious natural asset such as
water. Thus, making a strong social and economic case for deployment of such a system.

Rural drinking water supply design varies considerably across different regions of the country.
These pilots were spread across diverse agro-climatic conditions - including areas in western
Himalayas, desert regions to Gangetic plains (spanning extreme cold of -100C to severe heat of
480C. These pilots cover different types of sources such as groundwater based borewells,
springs in hilly areas, and surface water (river and dams) and villages with a population of a few
hundreds to several thousands. The pilots also demonstrated a first-of-its-kind comprehensive
(source to tap) remote monitoring and control system in a completely off-grid (using solar and
battery only) rural environment in Sirohi district, Rajasthan.

Several types of sensors have been deployed including flow meters, ground water level sensors,
chlorine analyzers, pressure sensors, pump controller etc. to measure all the relevant aspects of
water service delivery – quantity, duration, quality, pressure, and sustainability – in addition to
providing operational efficiencies. The cloud and analytics powered IoT Platform is integrated
with a GIS (Geographical Information System) providing a robust decision support system.

The pilots have led to several outcomes as it has helped identify distribution issues – such as
outages, leakages, low pressure, etc. and led to resolution across sites. It recently alerted both
officials and community regarding fast depleting groundwater levels, that led the villagers to
build a source strengthening structure to recharge their borewell. Other benefits observed
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include efficient and responsible use of water by community and reduced cost of operations
through data-enabled leak detection, predictive maintenance, and automation.

Villages have a small TV screen installed with a visual dashboard in local vernacular, that helps
the VWSC/ PaniSamiti take corrective actions. This has also led to a positive behavioral change.
Earlier, water disinfection process was not carried out regularly in some of these villages. Now,
the VWSC (PaniSamiti) sees a visual indicator on their village IoT screen telling when to
disinfect water based on residual chlorine levels.

 

Customizing IoT for rural India is critical considering the Wi-Fi broadband and cellular
connectivity. In fact, most locations in rural water network lack easy access to grid for powering
such IoT devices, which is in an urban setting. “It requires using a combination of technologies
such as RF and cellular for communications, and using solar or battery-based powering
mechanisms for difficult to access locations. Further, optimizing data transmission rates can play
an important role in enhancing battery life and keeping operating costs low”, mentions Mr.
Siddhant Masson, Project Lead – IoT based Smart Water Management, TCIT.

The way forward

 

The success of these pilot projects has not gone unnoticed. Several States, including Gujarat,
Bihar, Haryana, and Arunachal Pradesh, have already rolled out tenders for IoT-based remote
monitoring systems ranging from 500 villages to several districts. Further, States like Sikkim,
Manipur, Goa, Maharashtra, Uttarakhand have started the process to roll-out this technology.

Implementation of such innovative technology can directly boost several Union Government
initiatives, including Aatmanirbhar Bharat, Digital India, Smart Village and also benefit the
Smart Cities projects with an enhanced IoT ecosystem in the country; in addition to being the
gamechanger for the drinking water supply sector.
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Drinking water supply systems in Indian villages face multiple challenges of drying up of
groundwater source, pump failures, irregular and inadequate water supply, etc. These
challenges invariably aggravate socio-economic disparities, like women transporting water, often
on foot over several kilometers; several water-borne diseases, which could easily be avoided;
also, economic – wage loss and expenditure on medical care. The need of the hour is to ensure
and put in place systems to effectively monitor and manage rural water supply.

Jal Jeevan Mission (JJM), Union Government's flagship programme, which is implemented in
partnership with States/ UTs to provide tap water connection to every rural household by
2024envisions creating a Digital Wall and Remote Command & Control Centre for monitoring
and managing supply of prescribed quality water in adequate quantity (55 Liters Per Capita per
Day - LPCD) every day through household tap connections across all rural villages.
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CORONAVIRUS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

A man and a woman wearing protective face masks walk past a graffiti on a wall, amidst the
spread of the coronavirus disease (COVID-19), in Mumbai, India, March 25, 2021.   | Photo
Credit: REUTERS

Two positive tests at an interval of at least 102 days with one interim negative test have been
defined as SARS-CoV-2 re-infection for establishing surveillance systems, according to an
ICMR study. But a confirmation of the re-infection will require a whole genome sequencing, it
stated.

According to the study published in the journal Epidemiology and Infection, an investigation was
conducted with the objective to develop an epidemiological case definition of possible SARS
CoV-2 re-infection and assess its magnitude in India.

SARS-CoV-2 re-infection is an emerging concern and there is a need to define it, the scientists
highlighted. Therefore, working epidemiological case definition for re-infection was developed
and its magnitude was explored via archive-based, telephonic survey.

The epidemiological case definition for SARS-CoV-2 reinfection was developed from literature
review of data on viral kinetics.

Re-infection with SARS CoV-2 was defined as two positive tests at an interval of at least 102
days with one interim negative test. During the archive based, telephonic survey, thirty-eight of
the 58 eligible patients could be contacted, with twelve (31.6%) being healthcare workers.
Majority of the participants were asymptomatic.

"To conclude, a working epidemiological case definition of SARS CoV-2 re-infection is important
to strengthen surveillance. The present investigation contributes to this goal and records
reinfection in 4.5% of SARS CoV-2 infected individuals in India," the paper stated.

"Taking available evidence into consideration, re-infection with SARS CoV-2 in our study was
defined as any individual who tested positive for SARS-CoV-2 on two separate occasions by
either molecular tests or rapid antigen test at an interval of at least 102 days with one negative
molecular test in between," the study stated. "While SARSCoV-2 re-infection is still a rare
phenomenon, there is a need for epidemiological definition of re-infection for establishing
surveillance systems and this study contributes to such goal."

Some respondents in the study had a symptomatic second episode as opposed to the first one.
The rate and duration of hospitalisation was not compared as during the initial phase of the
pandemic in India all cases were being hospitalized for at least 14 days, irrespective of symptom
severity.

Currently, there is no consensus regarding the working definition of re-infection, based only on
epidemiological features; a resource intensive method like whole genome sequencing being the
only confirmation.

"It is not logistically feasible to store the samples of millions of positive cases for future
sequencing to identify an important phenomenon like SARS CoV-2 re-infection," the study said.

https://www.thehindu.com/profile/photographers/REUTERS/
https://www.cambridge.org/core/journals/epidemiology-and-infection/article/sarscov2-reinfection-development-of-an-epidemiological-definition-from-india/2140E6F272E50BD8613776BCCC047447
https://www.cambridge.org/core/journals/epidemiology-and-infection/article/sarscov2-reinfection-development-of-an-epidemiological-definition-from-india/2140E6F272E50BD8613776BCCC047447
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Centers for Disease Control and Prevention (CDC) has considered the duration of 90 days
between two positive SARS-CoV-2 RNA along with genomic evidence of re-infection as an
investigative criterion to understand the phenomenon of reinfection.

Both CDC and European CDC suggested the use of genomic evidence for confirmation of
reinfection, However, an epidemiological working definition will be more pragmatic and helpful to
assess the magnitude of re-infection in most population and resource constrained settings.

While COVID-19 re-infection is still rarely reported, nonetheless, immunity should not be
assumed and public health measures such as physical distancing, hand-hygiene, and use of
masks should be followed after recovery from first event of infection, the study stated.

Further well-designed cohort studies must be undertaken to understand the natural history of
COVID-19, including its immunogenicity, susceptibility to re-infection, antibody dependent
enhancement and the severity of re-infections.

It may also be suggested that the samples of healthcare workers may be stored for genomic
analysis to study suspected COVID-19 reinfections, particularly in resource limited settings as
chances of them encountering such events are higher due to potential high-risk occupational
exposure.

Please enter a valid email address.

The local mucosal immunity induced will likely reduce infection possibility and might prevent
transmission
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INVASIVE SPECIES CAUSE BILLIONS IN DAMAGES
EACH YEAR: STUDY

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

This undated photo released by National Institute of Infectious Diseases via Kyodo News, shows
a tiger mosquito.   | Photo Credit: AP

 

Disease-carrying mosquitoes, crop-ravaging rodents, forest-eating insects and even the
domestic cat are all "exotic" intruders whose cost to humanity and the environment is vast and
growing, according to a sweeping study published Wednesday.

Researchers in France estimate that invasive species have cost nearly $1.3 trillion dollars to the
global economy since 1970, an average of $26.8 billion per year. And they warn that this is likely
an underestimate.

In a study published in the journal Nature, scientists totted up the dizzying array of harmful
effects from species carried between habitats, whether plants, insects, reptiles, birds, fish,
molluscs, micro-organisms or mammals.

Exotic aquarium fish species threatening lake biodiversity

Beyond the "phenomenal magnitude" of these costs, there is also sign of a steady upward trend
since 1970, said lead author Christophe Diagne, of the Ecology, Systematics and Evolution
laboratory at the University of Paris-Saclay.

Most of the price tag is associated with the damage to ecosystems, crops or fisheries, although
pest-control measures were also included in the research, an analysis of hundreds of studies
that are part of a new invasive species database.

A preliminary roundup of the top ten invasive pests includes crop-eating rats and the Asian
gypsy moth, which is attacking trees throughout the northern hemisphere.

It also included the tiger mosquito, native to Southeast Asia, which has become one of the worst
invasive species in the world, carrying diseases like chikungunya, dengue and zika.

Invasive species prove a tough challenge in the Nilgiris

Average annual costs triple every decade, researchers said, in part because of an increase in
scientific studies on this subject.

But there is also evidence of an "exponential increase in introduced species, due to growing
international trade," said Franck Courchamp, director of the same Paris-Saclay laboratory. "We
import lots of species, voluntarily or involuntarily."

It is a problem with a long history, linked to human trade, travel and colonialism.

In Australia, feral European rabbit populations were first reported in the early 1800s and their
population exploded, reaching such proportions that they ravaged native species and caused

https://www.thehindu.com/profile/photographers/AP/
https://www.nature.com/articles/s41586-021-03405-6
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billions of dollars of damage to crops. 

In 1950, the government released the disease myxomatosis, which only affects rabbits, killing
over 90% of the wild bunnies. But some have since built up immunity.

The brown tree snake has eaten nearly all of the native birds and lizards of Guam since it was
accidentally introduced in the mid-twentieth century from its South Pacific habitat, as well as
causing power outages by infiltrating electrical installations and menacing people in their homes.

In the 1980s and 90s the zebra mussel, which originated in the waterways of the former Soviet
Union, invaded North America's Great Lakes, blocking pipes, threatening native species and
causing billions in damages.

The growing global trade in amphibian pets

On land, American forests — and more recently those in Europe — have been devastated by
the Asian long-horned beetle.

While in Hawaii, the Puerto Rican coqui frog has found a new home with no natural predators —
except local homeowners whose property values have tumbled thanks to its ear-splitting croak,
which can reach 100 decibels.

Researchers hope that by putting a number on the cost of invasive species they can raise
awareness of the enormity of the problem and push it higher on humanity's daunting list of
environmental challenges.

But beyond the monetary estimate, the study said the "ecological and health impacts of
invasions are at least as significant, yet often incalculable".

The UN's science advisory panel for biodiversity, called IPBES, has said invasive species are
among the top five culprits — all human-driven — of environmental destruction worldwide, along
with changes to land use, resource exploitation, pollution and climate change.

In 2019, IPBES estimated there had been a 70% increase in invasive species since 1970, in the
21 countries studied. And the worst could be to come, said Courchamp, who is taking part in
upcoming IPBES research.

"International trade will cause more and more species to be introduced, while climate change
will cause more and more of these introduced species to survive and become established," he
said.

Early detection, better data and preventative measures could reduce costs considerably, the
study said.

Courchamp said the domestic cat also has a lot to answer for — among the worst, in fact, in the
researchers' top ten. The animal, which has been taken across the world for hundreds of years,
is now "invasive in almost all the islands of the world", he said.

Domestic cats have been responsible for "the most killings in the world of birds, reptiles and
amphibians, which are not prepared for this type of predator", he added.

Please enter a valid email address.
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The local mucosal immunity induced will likely reduce infection possibility and might prevent
transmission
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RESEARCHERS FORESEE TRENDS IN DIPHTHERIA
INCIDENCE

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

Typical signs: Formation of white-grey pseudomembrane over parts of the throat, voice box and
tonsils and swollen bull neck are considered stereotypical.   | Photo Credit: Special arrangement

Researchers from India, the U.K. and Russia have analysed a large collection of 502 genomes
sourced from over 16 countries and collected from over a period of 122 years of the bacterium
that causes diphtheria – Corynebacterium diphtheriae. The results of this massive and
collaborative study hint that we need to anticipate increase in incidence of diphtheria which may
be fomented by the diversity of the species, emergence of variant toxin genes and progression
of antimicrobial resistance.

They recommend that more in vivo and in vitro studies be undertaken to verify these
hypotheses. The work was published recently in Nature Communications.

Diphtheria usually begins with angina (a type of chest pain) and tonsilitis symptoms, sore throat
and mild fever. The diphtheria toxin causes inflammation of heart muscle (myocarditis) and this
can lead to death if not treated with diptheria antitoxin and proper antibiotics. Formation of white-
grey pseudomembrane over parts of the throat (pharynx) , voice box (larynx) and tonsils and
swollen bull neck are considered stereotypical, although they may not show up in some cases.

Diphtheria is a vaccine preventable disease – the toxoid vaccine elicits an immune response
against the toxin which is encoded by a tox gene of the pathogen. Sometimes, spurts of
diphtheria outbreaks occur in unvaccinated or partially vaccinated communities.

There is an increasing trend in the number of cases of diphtheria globally, as the number of
cases in 2018 (16,651) was double the 1996–2017 average (8,105). Relevant to India is the
statistic that 50% of the cases that came up in 2018 were in India.

To understand the epidemiology of the disease from a genetic perspective, it is needed to know
how the microorganism has evolved in time and over the geographical spread. It is needed to
know whether the gene for antimicrobial resistance has evolved and to understand variants of
the tox gene which may be prevalent thereby influencing the vaccine targeted towards toxin
produced by an old strain of C. diphtheriae.

In order to map out the genetic spread of the organism, the group has done a phylogenetic
analysis that basically gives a picture of the family tree of the species. Unlike certain other
bacteria, C. diphtheriae has shown a diversity in evolution, which makes it, as a species, more
stable and powerful. This is also true of clades (or groups) that are prevailing in India.

They then analyse the genes for their capacity towards antimicrobial resistance. Compared to
the 1990s, isolates from the decade spanning the years from 2010 to 2019 show the highest
average number of antimicrobial resistance genes encoding resistance for sulphonamide,
aminoglycoside, chloramphenicol and trimethoprim.

“These antimicrobial resistance genes might have been transferred by the mobile genetic
elements from other bacteria,” says Thandavaranyan Ramamurthy, one author of the paper. He
is presently INSA-Senior Scientist at the ICMR-National Institute of Cholera and Enteric

https://www.thehindu.com/profile/photographers/Special-arrangement/
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Diseases, Kolkata, and the work was completed when he was at DBT-Translational Health
Science and Technology Institute, Faridabad. “Fortunately, none of the isolates harboured beta-
lactam resistance genes. [that is, for example, resistance to antibiotics like penicillin]. Penicillin
or erythromycin are the choice of antibiotics for the treatment of diphtheria,” he explains.

Finally, the researchers study the variations (or mutations) in the tox gene, which is responsible
for producing the diphtheria toxin – which is the main target of the vaccinations.

“We identified 18 tox gene variants, with mutations estimated in its toxin structural impact,”
explains Dr. Ramamurthy. This may imply that specific vaccines made for a particular diphtheria
toxin may not work against newly evolved ones. “However, this hypothesis has to be
demonstrated in in vitro and in vivo studies,” he adds.

Please enter a valid email address.

The local mucosal immunity induced will likely reduce infection possibility and might prevent
transmission
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NON-FUNGIBLE TOKENS ARE NOW IN INDIA, BUT
MIND THE LEGAL PITFALLS

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

Investors looking to jump on the bandwagon should note there is little clarity on how they are
regulated

American TV show Saturday Night Live recently did a skit on what NFTs or non-fungible tokens
are. In the sketch, actors dressed up as US treasury secretary Janet Yellen and others explain
the phenomenon through an Eminem-inspired rap. The skit is an example of how the NFT scene
has exploded globally in recent months.

For the uninitiated, NFT is a one-of-its-kind asset that is not interchangeable in nature. It means
that the NFT is not replaceable by another ‘identical’ item.

For example, if two individuals hold a bitcoin each, they can exchange their bitcoins, which are a
replica of each other and have the same value. However, NFTs are not interchangeable, as they
are more like pieces of art where each and every token is unique in itself. While bitcoins are also
digital assets, NFTs are unique digital assets with each token representing a unique value.

In August 2017, NFTs had debuted on the ethereum network and among the first tokens was the
digital collectible game called CryptoKitties that allowed players to buy, breed and sell virtual
cats. Since then, NFTs have evolved to include digital real estate, video game items, digital art
and music.

To ride this recent boom, India’s biggest cryptocurrency exchange by volume, WazirX, has
launched the country’s first marketplace for NFTs. The platform will allow the exchange of digital
assets and intellectual properties, including art pieces, audio files, videos, programs and even
tweets alongside other digital goods and services. According to the company, Indian creators
can place their digital assets for auction over the blockchain-based NFT marketplace and earn
royalty thereafter.

“Globally, the market is nascent at $10-15 million per week, but the potential is huge. As of now,
it is difficult to estimate the market size in India. We’re in discussions with some artists for listing.
Basically, the artist has to first create the music or video file and upload it to a crypto wallet. The
money then gets locked into a smart contract which only transfers the NFT when payment is
received," said Nischal Shetty, CEO of WazirX.

The files are stored in a crypto wallet to automate the process and remove the risk of either
party defaulting. “Only cryptocurrencies can be used for the payment. As for the copyright or
royalty, the artist can decide whether to transfer these rights along with the NFT or only give it
for private use. This will be stated in the code," Shetty added.

The crypto industry is still trying to figure out what’s going to be the best use case for NFTs.
However, in recent times, many artists have used it globally to sell their creations in the form of
collectibles or art while keeping their copyrights intact.

Digital artist Michael Joseph Winkelmann, who is professionally known as Beeple, last month,
sold a piece called “Everydays: the First 5,000 Days" at auction house Christie’s for nearly $70
million by using an NFT. Twitter founder Jack Dorsey raised $2.9 million for charity by auctioning
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off his first-ever tweet with an NFT. Tesla chief Elon Musk last month said he is selling an
electronic music track that is about NFT as an NFT.

As per global crypto exchange Kraken, the NFT market activity may have lulled slightly since the
freneticism of late February, but it was still worth more than $33 million in the last week of
March.

In India, there have been comments from the RBI and the government, and there is a framework
being contemplated for cryptocurrencies or digital currencies.

“However, for NFTs there is no separate legal framework, so we might have to rely on regular
principles of the Indian Contract Act for the sale/purchase of goods," said Shilpa Mankar
Ahluwalia, partner and head of fintech, Shardul Amarchand Mangaldas & Co.

Investors looking to jump on the NFT bandwagon should note that there is little clarity on how
these instruments are regulated.

“From the Indian perspective, the legal situation is unclear. In my opinion, NFTs are derivatives
as per the Securities Contract Regulation Act. Therefore, you are not legally allowed to
exchange, trade, sell or buy NFTs under the present Indian laws. Legally, you can only trade
derivates on authorized exchanges such as for stocks or commodities. However, it may be
possible to do a peer-to-peer matching decentralized exchange (DEX), because it isn’t an exch-
ange but a matching portal, where you only match buyers and sellers," said Mathew Chacko,
partner at Spice Route Legal, a law firm.

In India, a derivative derives its value from particular security, which is a financial instrument
such as stocks or commodities. However, as of now, there is no legal framework for a derivative
value for a non-financial asset.

NFTs are billed as digital art pieces, but according to investment advisers, these tokens are
much riskier. Like cryptocurrencies, NFTs are a high-risk asset and retail investors should stay
away.

abhinav.kaul@livemint.com
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Source : www.thehindu.com Date : 2021-04-05

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

A staff member works in the COVID Care Unit at the private Polyclinique Saint Jean in Cagnes-
Sur-Mer, France, March 23, 2021.   | Photo Credit: REUTERS

Scientists have identified three different types of COVID-19 disease traits in patients, depending
on their comorbidities, complications, and clinical outcomes, an advance that may help target
future interventions to the most risk-prone individuals.

The new study, published in the journal PLOS ONE, analysed the electronic health records
(EHRs) from 14 hospitals in the midwestern U.S. and from 60 primary care clinics in the state of
Minnesota.

According to the researchers, including those from the University of Minnesota in the U.S., the
study included 7,538 patients with confirmed COVID-19 between March 7 and August 25, 2020,
of which 1,022 patients required hospitalisation.

Close to 60% of the patients included in the research presented with what the researchers called
"phenotype II." They said about 23% of the patients presented with "phenotype I," or the
"adverse phenotype," which was associated with the worst clinical outcomes. The researchers
said these patients had the highest level of comorbidies related to heart and kidney dysfunction.

According to the study, 173 patients, or 16.9 % presented with "phenotype III," or the "favorable
phenotype," which the scientists said was associated with the best clinical outcomes. While this
group had the lowest complication rate and mortality, the scientists said these patients had the
highest rate of respiratory comorbidities as well as a 10% greater risk of hospital readmission
compared to the other phenotypes.

Overall, they said phenotypes I and II were associated with 7.30-fold and 2.57-fold increases in
hazard of death relative to phenotype III.

Based on the results, the scientists said such phenotype-specific medical care could improve
COVID-19 outcomes. However, they believe further studies are needed to determine the utility
of these findings in clinical practice.

"Patients do not suffer from COVID-19 in a uniform matter. By identifying similarly affected
groups, we not only improve our understanding of the disease process, but this enables us to
precisely target future interventions to the highest risk patients," the scientists added.

Please enter a valid email address.

Llukalkan had a powerful bite, based on the musculature of its jaws, and its teeth could tear
flesh from its prey
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Source : www.thehindu.com Date : 2021-04-06

GOOGLE PIXEL COLLECTS 20 TIMES MORE DATA
THAN IPHONE, STUDY SAYS

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

Google Pixel collects 20 times more data than iPhone   | Photo Credit: Reuters

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

During first 10 minutes of startup, Pixel handset sends about a megabyte of data to Google. But
iPhone sends only 42KB of data to Apple when the phone boots up, according to a study by
Trinity College Dublin.

Both iOS and Android share data with Apple and Google respectively every 4.5 minutes on an
average, even when the handset is idle, minimally configured or the user has opted out of this.

Private information like the International Mobile Equipment Identity (IMEI) of the phone, SIM
serial number, handset phone number are also shared with Apple and Google.

The IMEI is an unique identification number for the handset that can be used to block it.

iOS sends the MAC addresses and GPS location of even the nearby devices like other handsets
and the home gateway, to Apple.

This can allow linking of devices in the same network like in the same household, office or shop.

What can be the problems ?

The collection of data by the two tech giants raises some concerns as the device data can be
linked to other data sources. Once a user logs in, the device data will get linked to user's
personal details like name, email, credit card.

It can also link other devices owned by the user and fetch information like shopping and web
browsing history.

The study also observed some of the pre-installed apps or services to make network
connections, despite never being opened.

On iOS these include Siri, Safari and iCloud while on Android these include Youtube, Chrome,
Google Docs, Safetyhub, Google Messaging, the Clock and the Google Search Bar.

Also Read | Study finds several mobile apps leak crucial user data

Every time a handset connects with a back-end server it reveals the handset IP address,
allowing Apple and Google to track the user's location.

Please enter a valid email address.

Data from research firm IDC showed Apple's shipments surged 22% to a record 90.1 million
phones in the quarter, giving it global market share of 23.4%.
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A contest among Wyoming schoolchildren will decide the new supercomputer's name.

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



Page 33

cr
ac

kIA
S.co

m

Source : www.pib.gov.in Date : 2021-04-06

INDIAN NAVY SHIPS AND AIRCRAFT TO PARTICIPATE
IN EXERCISE LA PEROUSE

Relevant for: International Relations | Topic: Europe, European Union (EU) and India

Indian Navy Ships INS Satpura (with an integral helicopter embarked) and INS Kiltan alongwith
P8I Long Range Maritime Patrol Aircraft are participating, for the first time; in multi-lateral
maritime exercise La Pérouse, being conducted in the Eastern Indian Ocean Region from 05 to
07 Apr 2021. The Indian Navy ships and aircraft will exercise at sea with ships and aircraft of
French Navy (FN), Royal Australian Navy (RAN), Japan Maritime Self Defence Force (JMSDF)
and United States Navy (USN) during the three day exercise at sea. 

The exercise La Pérouse, led by French Navy, has participation by FN Ships Tonnerre, an
amphibious assault ship and frigate Surcouf. United States Navy is represented in the exercise
by amphibious transport dock ship Somerset. Her Majesty’s Australian Ships (HMAS) Anzac, a
frigate and tanker Sirius have been deployed by RAN for participation in the exercise while
Japan Maritime Self Defence Ship (JMSDF) is represented by the destroyer Akebono. In
addition to the ships, integral helicopters embarked onboard ships will also participate in the
exercise.

Exercise La Pérouse will witness complex and advanced naval operations including surface
warfare, anti-air warfare and air defence exercises, weapon firing exercises, cross deck flying
operations, tactical manoeuvres and seamanship evolutions such as replenishment at sea.

The exercise will showcase high levels of synergy, coordination and inter-operability between
the friendly navies. Participation by the Indian Navy in the exercise demonstrates the shared
values with friendly navies ensuring freedom of seas and commitment to an open, inclusive
Indo-Pacific and a rules-based international order.
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Indian Navy Ships INS Satpura (with an integral helicopter embarked) and INS Kiltan alongwith
P8I Long Range Maritime Patrol Aircraft are participating, for the first time; in multi-lateral
maritime exercise La Pérouse, being conducted in the Eastern Indian Ocean Region from 05 to
07 Apr 2021. The Indian Navy ships and aircraft will exercise at sea with ships and aircraft of
French Navy (FN), Royal Australian Navy (RAN), Japan Maritime Self Defence Force (JMSDF)
and United States Navy (USN) during the three day exercise at sea. 

The exercise La Pérouse, led by French Navy, has participation by FN Ships Tonnerre, an
amphibious assault ship and frigate Surcouf. United States Navy is represented in the exercise
by amphibious transport dock ship Somerset. Her Majesty’s Australian Ships (HMAS) Anzac, a
frigate and tanker Sirius have been deployed by RAN for participation in the exercise while
Japan Maritime Self Defence Ship (JMSDF) is represented by the destroyer Akebono. In
addition to the ships, integral helicopters embarked onboard ships will also participate in the
exercise.

Exercise La Pérouse will witness complex and advanced naval operations including surface
warfare, anti-air warfare and air defence exercises, weapon firing exercises, cross deck flying
operations, tactical manoeuvres and seamanship evolutions such as replenishment at sea.

The exercise will showcase high levels of synergy, coordination and inter-operability between
the friendly navies. Participation by the Indian Navy in the exercise demonstrates the shared
values with friendly navies ensuring freedom of seas and commitment to an open, inclusive
Indo-Pacific and a rules-based international order.
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Source : www.pib.gov.in Date : 2021-04-07

INDIA EMERGING A LEADER IN SUPERCOMPUTING
Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

India is fast emerging a leader in high power computing with the National Super Computing
Mission (NSM) boosting it to meet the increasing computational demands of academia,
researchers, MSMEs, and startups in areas like oil exploration, flood prediction as well as
genomics and drug discovery.

Computing infrastructure has already been installed in four premier institutions and installation
work is in rapid progress in 9 more. Completion in of Phase II of NSM in September 2021 will
take the country’s computing power to 16 Petaflops (PF). MoUs have been signed with a total of
14 premier institutions of India for establishing Supercomputing Infrastructure with Assembly and
Manufacturing in India. These include IITs, NITs, National Labs, and IISERs.

Infrastructure planned in NSM Phase I has already been installed and much of Phase II will be
getting in place soon. Phase III, initiated this year, will take the computing speed to around 45
Petaflops. This will include three systems of 3 PF each and one system of 20PF as a national
facility.

The National Supercomputing Mission was launched to enhance the research capacities and
capabilities in the country by connecting them to form a Supercomputing grid, with National
Knowledge Network (NKN) as the backbone. The NSM is setting up a grid of supercomputing
facilities in academic and research institutions across the country. Part of this is being imported
from abroad and part built indigenously. The Mission is being jointly steered by the Department
of Science and Technology (DST) and the Ministry of Electronics and Information Technology
(MeitY) and implemented by the Centre for Development of Advanced Computing (C-DAC),
Pune, and the Indian Institute of Science (IISc), Bengaluru.

PARAM Shivay, the first supercomputer assembled indigenously, was installed in IIT (BHU),
followed by PARAM Shakti, PARAM Brahma, PARAM Yukti, PARAM Sanganak at IIT-
Kharagpur IISER, Pune, JNCASR, Bengaluru and IIT Kanpur respectively.

A new dimention has now been added in India’s march towards leadership position in
supercomputing with the convergence of HPC and Artificial Intelligence (AI). A 200 AI PF
Artificial Intelligence supercomputing system has been created and installed in C-DAC, which
can handle incredibly large-scale AI workloads increasing the speed of computing-related to AI
several times. PARAM Siddhi - AI, the high-performance computing-artificial intelligence (HPC-
AI) supercomputer, has achieved global ranking of 62 in TOP 500 most powerful supercomputer
systems in the world, released on 16th November 2020.

The mission has also created the next generation of supercomputer experts by training more
than 4500 HPC aware manpower and faculties till date. To expand the activities of the HPC
training, four NSM Nodal Centres for training in HPC and AI have been established at IIT
Kharagpur, IIT Madras, IIT Goa and IIT Palakkad. These centres have conducted online training
programs in HPC and in AI.

Powered by the NSM, India’s network of research institutions, in collaboration with the industry,
is scaling up the technology and manufacturing capability to make more and more parts in India.
While in Phase I, 30 percent value addition is done in India that has been scaled up to 40
percent in Phase II. India has developed an Indigenous server (Rudra), which can meet the HPC
requirements of all governments and PSUs.
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The three phases will provide access to High-Performance Computing (HPC) Facilities to
around 75 institutions and more than thousands of active researchers, academicians working
through Nation Knowledge Network (NKN) - the backbone for supercomputing systems.
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India is fast emerging a leader in high power computing with the National Super Computing
Mission (NSM) boosting it to meet the increasing computational demands of academia,
researchers, MSMEs, and startups in areas like oil exploration, flood prediction as well as
genomics and drug discovery.

Computing infrastructure has already been installed in four premier institutions and installation
work is in rapid progress in 9 more. Completion in of Phase II of NSM in September 2021 will
take the country’s computing power to 16 Petaflops (PF). MoUs have been signed with a total of
14 premier institutions of India for establishing Supercomputing Infrastructure with Assembly and
Manufacturing in India. These include IITs, NITs, National Labs, and IISERs.

Infrastructure planned in NSM Phase I has already been installed and much of Phase II will be
getting in place soon. Phase III, initiated this year, will take the computing speed to around 45
Petaflops. This will include three systems of 3 PF each and one system of 20PF as a national
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facility.

The National Supercomputing Mission was launched to enhance the research capacities and
capabilities in the country by connecting them to form a Supercomputing grid, with National
Knowledge Network (NKN) as the backbone. The NSM is setting up a grid of supercomputing
facilities in academic and research institutions across the country. Part of this is being imported
from abroad and part built indigenously. The Mission is being jointly steered by the Department
of Science and Technology (DST) and the Ministry of Electronics and Information Technology
(MeitY) and implemented by the Centre for Development of Advanced Computing (C-DAC),
Pune, and the Indian Institute of Science (IISc), Bengaluru.

PARAM Shivay, the first supercomputer assembled indigenously, was installed in IIT (BHU),
followed by PARAM Shakti, PARAM Brahma, PARAM Yukti, PARAM Sanganak at IIT-
Kharagpur IISER, Pune, JNCASR, Bengaluru and IIT Kanpur respectively.

A new dimention has now been added in India’s march towards leadership position in
supercomputing with the convergence of HPC and Artificial Intelligence (AI). A 200 AI PF
Artificial Intelligence supercomputing system has been created and installed in C-DAC, which
can handle incredibly large-scale AI workloads increasing the speed of computing-related to AI
several times. PARAM Siddhi - AI, the high-performance computing-artificial intelligence (HPC-
AI) supercomputer, has achieved global ranking of 62 in TOP 500 most powerful supercomputer
systems in the world, released on 16th November 2020.

The mission has also created the next generation of supercomputer experts by training more
than 4500 HPC aware manpower and faculties till date. To expand the activities of the HPC
training, four NSM Nodal Centres for training in HPC and AI have been established at IIT
Kharagpur, IIT Madras, IIT Goa and IIT Palakkad. These centres have conducted online training
programs in HPC and in AI.

Powered by the NSM, India’s network of research institutions, in collaboration with the industry,
is scaling up the technology and manufacturing capability to make more and more parts in India.
While in Phase I, 30 percent value addition is done in India that has been scaled up to 40
percent in Phase II. India has developed an Indigenous server (Rudra), which can meet the HPC
requirements of all governments and PSUs.

The three phases will provide access to High-Performance Computing (HPC) Facilities to
around 75 institutions and more than thousands of active researchers, academicians working
through Nation Knowledge Network (NKN) - the backbone for supercomputing systems.
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Source : www.pib.gov.in Date : 2021-04-07

SUPERNOVA EXPLOSION TRACED TO ONE OF THE
HOTTEST KIND OF STARS

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

Indian astronomers have tracked a rare supernova explosion and traced it to one of the hottest
kind of stars called Wolf–Rayet stars or WR stars.  

The rare Wolf–Rayet stars are highly luminous objects a thousand times that of the Sun and
have intrigued astronomers for long. They are massive stars and strip their outer hydrogen
envelope which is associated with the fusion of Helium and other elements in the massive core.
Tracking of certain types of massive luminous supernovae explosion can help probe these stars
that remain an enigma for scientists.

A team of astronomers from Aryabhatta Research Institute of Observational Sciences
(ARIES), Nainital an autonomous institute under the Department of Science & Technology,
Govt. of India with international collaborators have conducted the optical monitoring of one such
stripped-envelope supernova called SN 2015dj hosted in the galaxy NGC 7371 which was
spotted in 2015. They calculated the mass of the star that collapsed to form the supernovae as
well as the geometry of its ejection. This work has been recently published in ‘The Astrophysical
Journal. 

The scientists also found that the original star was a combination of two stars – one of them is a
massive WR star and another is a star much less in mass than the Sun. Supernovae (SNe) are
highly energetic explosions in the Universe releasing an enormous amount of energy. Long-term
monitoring of these transients opens the door to understand the nature of the exploding star as
well as the explosion properties. It can also help enumerate the number of massive stars.

 

Figure 1: This figure reveals the spherical nature of the explosion associated with SN 2015dj.
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Publication access link:

https://ui.adsabs.harvard.edu/abs/2021ApJ...909..100S/abstract

 

For further details, Mridweeka Singh (yashasvi04@gmail.com) and Dr. Kuntal Misra
(kuntal@aries.res.in) can be contacted.
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envelope which is associated with the fusion of Helium and other elements in the massive core.
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A team of astronomers from Aryabhatta Research Institute of Observational Sciences
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massive WR star and another is a star much less in mass than the Sun. Supernovae (SNe) are
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Figure 1: This figure reveals the spherical nature of the explosion associated with SN 2015dj.

Publication access link:

https://ui.adsabs.harvard.edu/abs/2021ApJ...909..100S/abstract
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Source : www.thehindu.com Date : 2021-04-07

ROBOTS MADE FROM STEM CELLS OF FROGS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Xenobots record exposure to blue light, by turning green   | Photo Credit: Tufts University

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Researchers at Tufts University have developed robots from stem cells of frogs. These robots
are named Xenobots and they can self-heal after damage, record memories and work together
in groups.

These biological robots can record information about their surroundings and move using cilia --
minute hairlike particles present on their surface.

Researchers say the soft-body living machines can have several applications in biomedicine and
the environment.

So far robots have been made from artificial materials, but making self-organised living
machines has remained a major challenge, researchers said.

Also Read | Makers of humanoid robot Sophia are building its sibling

 

Please enter a valid email address.

Data from research firm IDC showed Apple's shipments surged 22% to a record 90.1 million
phones in the quarter, giving it global market share of 23.4%.

A contest among Wyoming schoolchildren will decide the new supercomputer's name.
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Source : www.thehindu.com Date : 2021-04-07

IIT-H DEVELOPS ALTERNATIVE TO LITHIUM-ION
BATTERIES

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

The Electrochemical Energy Storage (EES) Lab at IIT-Hyderabad has developed a 5V Dual
Carbon Battery utilising self-standing carbon fiber mats as both electrodes (cathode and anode).
This new model sets aside the requirement of toxic, costly and heavy transitional metals.

Energy economy based on renewable sources has been put forward as a way out to reduce
dependence on fossil fuel. Rechargeable lithium-ion batteries (LIBs) are projected to meet future
electric mobility, electric aviation, and stationary grid energy storage targets by 2030.

However, LIBs need toxic and costly metals like cobalt, nickel, manganese and other materials
to function. Geologically unsymmetrical distribution of lithium and cobalt along with geopolitics
and unethical child labour centered on mining causes fluctuations in raw material cost. It affects
market price stability of large LIB packs used in electric vehicles.

In the dual-carbon battery, both the electrodes consist of carbonaceous materials, and the ions
from the electrolyte intercalate and de-intercalate into the electrode matrix.

The novel dual carbon battery consisting of zero transition metal may cut down the overall
battery cost by 20-25% and is expected to curb the unpredictability in market price.

The use of ubiquitous carbon as electrode active material as well as current collector replacing
heavy metals brings in the aspects of lightness and flexibility. The fabricated 5.0 voltage
(nominal voltage 4.6 V) cell provides an energy density of 100-watt hour per kilogram
approximately and can be extended up to 150-watt hour per kilogram with further modifications.

The research team believes that developed cells may find potential use in high voltage
applications, sophisticated battery-run medical devices, regenerative braking systems in electric
vehicles, and stationary grids.

“The study will be extrapolated to push the energy density limits further, and our broad vision
includes introducing the dual carbon system as a cheaper LIB alternative to the Indian market,”
said chemistry associate professor Surendra Kumar Martha, who led the research team.The
research was carried out by Shuvajit Ghosh and Udita Bhattacharjee, PhD students at IIT
Hyderabad, under the supervision of Mr Martha, in collaboration with Oak Ridge National
Laboratory (USA) and Naval Materials Research Laboratory (Mumbai). Naval Research Board
(DRDO) supported the project.

Our broad vision includes introducing the dual carbon system as a cheaper LIB
alternative to the Indian market.

Surendra Kumar Martha,

Chemistry associate professor, IIT-H
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Source : www.thehindu.com Date : 2021-04-08

BEST FROM SCIENCE JOURNALS: A NEW STATE OF
LIGHT
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

On the right is a microscope objective used to observe and analyse the light emerging from the
resonator. Credit: Gregor Hübl/University of Bonn  

(Subscribe to Science For All, our weekly newsletter, where we aim to take the jargon out of
science and put the fun in. Click here.)

Published in Science

Bose-Einstein condensate is a state of matter that occurs at extremely low temperatures. A new
study has shown a previously unknown phase transition in the Bose-Einstein condensate. "The
overdamped phase we observed corresponds to a new state of the light field, so to speak," says
lead author Fahri Emre Öztürk in a release. The team writes that this can find applications in
transmitting quantum-encrypted messages.

Published in Nature

About 105 thousand years ago, humans lived in coastal southern Africa as well as in the
Kalahari basin about 600 km inland. A study on the collection of objects such as calcite crystals
and ostrich eggshells from the Basin showed that the early humans who lived inland were as
innovative as those who lived near the coast. The authors write that the shells may have been
used for water storage and the crystals found a role in rituals.

Published in Nature Genetics

By studying the various genes in our body, an international team has identified 76 overlapping
genetic locations that shape both our face and our brain. But the team writes that this overlap is
almost completely unrelated to that individual’s behavioural-cognitive traits. So it will be
impossible to tell the risk of developing a neuropsychiatric disorder just by looking at a person’s
face.

Published in Nature

Using special laser techniques, researchers from the European Organisation for Nuclear
Research (CERN) have successfully shown the cooling of antimatter. “With this technique, we
can address long-standing mysteries like: How does antimatter respond to gravity? Can
antimatter help us understand symmetries in physics?. These answers may fundamentally alter
our understanding of our Universe,” says Dr. Takamasa Momose, a physicist at the University of
British Columbia and one of the authors of the paper in a release.

Published in Science Advances

About 430 thousand years ago, an asteroid at least 100 m in size, burst on top of Antarctica
says a new study. A study on seventeen spherules found on the summit of Walnumfjellet in the
Sør Rondane Mountains helped the researchers tell this story. “This study has implications for
the identification and inventory of large cosmic events on Earth,” adds the paper.

https://www.thehindu.com/static/content/edm/science/index.html
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fscience.sciencemag.org%2Fcontent%2F372%2F6537%2F88&data=04%7C01%7Caswathi.p%40thehindu.co.in%7Ce74351ce9ab040c6d11e08d8f9a83e3f%7Cc8f171fb8e124c1286ff9108c97b8963%7C0%7C0%7C637533848277712605%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=AHt8tLZp13irq579h58BOXyOrNYKs8xm4EJf3d7SuqM%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs41586-021-03419-0&data=04%7C01%7Caswathi.p%40thehindu.co.in%7Ce74351ce9ab040c6d11e08d8f9a83e3f%7Cc8f171fb8e124c1286ff9108c97b8963%7C0%7C0%7C637533848277722598%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=OpxdgvknbOlZwiHMiFCix%2BxPfr2kHYnpkga%2FvVw6VAI%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs41588-021-00827-w&data=04%7C01%7Caswathi.p%40thehindu.co.in%7Ce74351ce9ab040c6d11e08d8f9a83e3f%7Cc8f171fb8e124c1286ff9108c97b8963%7C0%7C0%7C637533848277732593%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=%2BFdbicL4fwpCP%2BcTWiBBn987bIi4kqHGtv3KDxvj5YI%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs41586-021-03289-6&data=04%7C01%7Caswathi.p%40thehindu.co.in%7Ce74351ce9ab040c6d11e08d8f9a83e3f%7Cc8f171fb8e124c1286ff9108c97b8963%7C0%7C0%7C637533848277732593%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=JNFR2N2Wwq2Y5Cgk64ali4A1Z0MbuqPBoE%2FsrOsITjs%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fadvances.sciencemag.org%2Fcontent%2F7%2F14%2Feabc1008&data=04%7C01%7Caswathi.p%40thehindu.co.in%7Ce74351ce9ab040c6d11e08d8f9a83e3f%7Cc8f171fb8e124c1286ff9108c97b8963%7C0%7C0%7C637533848277742585%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=PXn%2Bs5YTZStXpGS6cbs%2BA%2FMfmI841kaDAyMX3ibcMRM%3D&reserved=0
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Dust swarms can influence moisture transport, increase precipitation, rainfall
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Source : www.thehindu.com Date : 2021-04-09

‘DOUBLE MUTANT’ STRAIN NAMED B.1.617
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Genome study:The B.1.617 strain of the novel coronavrius was first detected on December 7,
2020.AP  

The “double mutant” virus that scientists had flagged last month as having a bearing on the
spread of the pandemic in India, has a formal scientific classification: B.1.617.

The variant is common in India — how much in every State is unclear though — and has a
couple of defining mutations, E484Q and L425R, that enable it to become more infectious and
evade antibodies.

Though these mutations have individually been found in several other coronavirus variants, the
presence of both mutations together were first found in some coronavirus genomes from India.

Certain variants of the coronavirus, for instance, B.1.1.7 and B.1.351 — have been termed the
“United Kingdom” and “South Africa” variant, respectively, because they have mutations
associated with large spikes in these countries or reduce the efficacy of vaccines and are
termed “variants of concern (VOC)”.

According to a note from the INSACOG, the consortium of laboratories that is sequencing a
sample of genomes from COVID-19 patients in India, B.1.617 was first detected on December 7,
2020. Though now present in at least eight countries, nearly 70% of the genome sequences that
have the mutations characterising B.1.617 and submitted to the global database GISAID (Global
Initiative on Sharing Avian Influenza Data) are from India. This is followed by the United
Kingdom (23%), Singapore (2%) and Australia (1%).

“That suggests that this variant is fairly common in India. It is worrying because the mutations
E484Q and L452R are linked to increased infectivity. It’s been linked to 20% of the cases in
Maharashtra but we have to also see the role of the variant (from further genome studies) in say
West Bengal and Uttar Pradesh where there are massive crowds from elections and the Kumbh
Mela [respectively],” said Shahid Jameel, virologist and Director, Trivedi School of Biosciences,
Ashoka University.

An explainer note by the INSACOG on the significance of the mutations says that it has as many
as 15 “lineage defining mutations”. Other than the two mutations, there is a third significant
mutation, P614R. All three concerning mutations are on the spike protein, the operative part of
the coronavirus that binds to receptor cells of the body.

Resistant to T cells

L452R, some studies show, could even make the coronavirus resistant to T cells, a class of cells
necessary to target and destroy virus-infected cells.

India has not yet conducted studies on how vaccine efficacy is influenced by variants, except for
limited laboratory trials, but international studies have shown reduced efficacy of vaccines —
particularly those by Pfizer, Moderna and Novavax — to certain variants. However, the vaccines
continue to be significantly protective in spite of this.

So far, only three global VOCs have been identified: the U.K. variant, the South African and the
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Brazilian (P.1) lineage. Of the 10,787 samples from international passengers, 771 instances of
these VOCs have been identified in 18 States of the country, according to a statement from the
Health Ministry in March.

A scientist associated with the INSACOG said vaccine makers should now be accounting for the
variations in the spike protein in designing future vaccine.

“That’s the real purpose of genomic analysis. To design appropriate vaccines but so far there
are hardly such studies out of India,” the scientist pointed out.
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Source : www.pib.gov.in Date : 2021-04-09

DOZEN RARE QUADRUPLY IMAGED QUASARS
DISCOVERED CAN HELP DETERMINE EXPANSION
RATE OF THE UNIVERSE

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

A group of astronomers have discovered a dozen quasars that have been warped by a naturally
occurring cosmic "lens" and split into four similar images. This rare discovery increases the
number of known quasars or quads by about 25 percent and can help determine the expansion
rate of the universe and help address other mysteries.

Quasars are extremely luminous cores of distant galaxies that are powered by supermassive
black holes. Quadruply imaged quasars are rare, and the first quadruple image was discovered
in 1985. Over the past four decades, astronomers had found about fifty of these “quadruply
imaged quasars” or quads for short, which occur when the gravity of a massive galaxy that
happens to sit in front of a quasar splits its single image into four.

The study by Gaia Gravitational Lenses Working Group (GraL) of astronomers, which included
scientists from Aryabhatta Research Institute of Observational Sciences (ARIES), Nainital,
an autonomous institute of Department of Science and Technology, spanning only a year and
a half, demonstrates the power of machine-learning to assist astronomers in their search for
these cosmic jewels. It has been accepted for publication in ‘The Astrophysical Journal’.

Caption: This diagram illustrates how quadruply imaged quasars, or quads for short, are
produced on the sky. The light of a distant quasar, lying billions of light-years away, is bent by
the gravity of a massive galaxy that happens to sit in front of it, as seen from our point of view on
Earth. The bending of the light results in the illusion that the quasar has split into four similar
objects surrounding the foreground galaxy. Image credit: R. Hurt (IPAC/Caltech) / The GraL
Collaboration.

"The quads are gold mines for all sorts of questions. They can help determine the expansion
rate of the universe and help address other mysteries, such as dark matter and quasar 'central
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engines'," says Daniel Stern, lead author of the new study and a research scientist at the Jet
Propulsion Laboratory USA.

Cosmological Dilemma

In recent years, a discrepancy has emerged over the precise value of the universe's expansion
rate, also known as Hubble-Lemaître’s constant. Two primary means can be used to determine
this number: one relies on measurements of the distance and speed of objects in our local
universe, and the other extrapolates the rate from models based on distant radiation left over
from the birth of our universe called the cosmic microwave background. The problem is that the
numbers do not match. The quasars lie in between the local and distant targets used for the
previous calculations. The new quasar quads, which the team gave nicknames such as "Wolf's
Paw" and "Dragon Kite," will help in future calculations of Hubble-Lemaître’s constant and may
illuminate why the two primary measurements are not in alignment.

Caption: Four of the newfound quadruply imaged quasars are shown here: From top left and
moving clockwise, the objects are: GraL J1537- 3010 or “Wolf’s Paw;" GraL J0659+1629 or
“Gemini's Crossbow;" GraL J1651-0417 or "Dragon's Kite;" GraL J2038-4008 or "Microscope
Lens." The fuzzy dot in the middle of the images is the lensing galaxy, the gravity of which is
splitting the light from the quasar behind it in such a way to produce four quasar images. By
modeling these systems and monitoring how the different images vary in brightness over time,
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astronomers can determine the expansion rate of the universe and help solve cosmological
problems. Image credit: The GraL Collaboration.

Humans and Machines Working Together

 

"Machine learning along with Augmented Intelligence (AI) tools was key to our study, but it is not
meant to replace human decisions," explains Krone-Martins, Lecture at University of California.
"We continuously train and update the models in an ongoing learning loop, such that humans
and the human expertise are an essential part of the loop," said Krone-Martins, one of the
authors of the study.

In the new study, the researchers used data from Wide-field Infrared Survey Explorer (WISE) to
find likely quasars and then used the sharp resolution of Gaia to identify which of the WISE
quasars were associated with possible quadruply imaged quasars. The researchers then applied
machine-learning tools to pick out which candidates were most likely to multiply imaged sources
and not just different stars sitting close to each other in the sky. Follow-up observations by Keck
Observatory at U.S. state of Hawaii; Palomar Observatory at California, United States, the New
Technology Telescope operated by the European Southern Observatory, and Gemini-South
Observatory at Hawaii confirmed which of the objects were indeed quadruply imaged quasars
lying billions of light-years away.

Confirming candidates with spectral data

Priyanka Jalan, a Ph.D. student at Aryabhatta Research Institute of Observational Sciences
(ARIES), Nainital, India, and Jean Surdej, Visiting astronomer at ARIES, have been very actively
involved in the reduction and analysis of spectra of quasar components obtained from large
ground-based telescopes.

“Many two lensed images of a single quasar have been found in the past, however, finding four
lensed images is like searching for a cloverleaf in a large green field. It is thus appropriate to
name those mirages “cosmic clover-leaves,” says Jean Surdej, member of GraL and Professor
at the University of Liege, Belgium.

Further astrophysical studies of these new cosmic clover-leaves and other multiply imaged
quasars with the 3.6m Devasthal Optical Telescope (DOT) and the upcoming 4m International
Liquid Mirror Telescope (ILMT) facilities operated by ARIES should lead to an independent
determination of the age of the Universe and its expansion rate.

“Considering the excellent seeing conditions at Devasthal and frontline back-end instruments,
candidate multiply quasar sources can be most suitably observed with the 3.6m DOT,” said
Brijesh Kumar, Astronomer-in-charge of 3.6m DOT Facility.

Publication link:  https://arXive.org/abs/2012.005

For more information, please contact: Virendra Yadav, virendra@aries.res.in Knowledge
Resource Centre, ARIES, Nainital

****

       RP (DST Media Cell release)
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A group of astronomers have discovered a dozen quasars that have been warped by a naturally
occurring cosmic "lens" and split into four similar images. This rare discovery increases the
number of known quasars or quads by about 25 percent and can help determine the expansion
rate of the universe and help address other mysteries.

Quasars are extremely luminous cores of distant galaxies that are powered by supermassive
black holes. Quadruply imaged quasars are rare, and the first quadruple image was discovered
in 1985. Over the past four decades, astronomers had found about fifty of these “quadruply
imaged quasars” or quads for short, which occur when the gravity of a massive galaxy that
happens to sit in front of a quasar splits its single image into four.

The study by Gaia Gravitational Lenses Working Group (GraL) of astronomers, which included
scientists from Aryabhatta Research Institute of Observational Sciences (ARIES), Nainital,
an autonomous institute of Department of Science and Technology, spanning only a year and
a half, demonstrates the power of machine-learning to assist astronomers in their search for
these cosmic jewels. It has been accepted for publication in ‘The Astrophysical Journal’.

Caption: This diagram illustrates how quadruply imaged quasars, or quads for short, are
produced on the sky. The light of a distant quasar, lying billions of light-years away, is bent by
the gravity of a massive galaxy that happens to sit in front of it, as seen from our point of view on
Earth. The bending of the light results in the illusion that the quasar has split into four similar
objects surrounding the foreground galaxy. Image credit: R. Hurt (IPAC/Caltech) / The GraL
Collaboration.

"The quads are gold mines for all sorts of questions. They can help determine the expansion
rate of the universe and help address other mysteries, such as dark matter and quasar 'central
engines'," says Daniel Stern, lead author of the new study and a research scientist at the Jet
Propulsion Laboratory USA.

Cosmological Dilemma

In recent years, a discrepancy has emerged over the precise value of the universe's expansion
rate, also known as Hubble-Lemaître’s constant. Two primary means can be used to determine
this number: one relies on measurements of the distance and speed of objects in our local
universe, and the other extrapolates the rate from models based on distant radiation left over
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from the birth of our universe called the cosmic microwave background. The problem is that the
numbers do not match. The quasars lie in between the local and distant targets used for the
previous calculations. The new quasar quads, which the team gave nicknames such as "Wolf's
Paw" and "Dragon Kite," will help in future calculations of Hubble-Lemaître’s constant and may
illuminate why the two primary measurements are not in alignment.

Caption: Four of the newfound quadruply imaged quasars are shown here: From top left and
moving clockwise, the objects are: GraL J1537- 3010 or “Wolf’s Paw;" GraL J0659+1629 or
“Gemini's Crossbow;" GraL J1651-0417 or "Dragon's Kite;" GraL J2038-4008 or "Microscope
Lens." The fuzzy dot in the middle of the images is the lensing galaxy, the gravity of which is
splitting the light from the quasar behind it in such a way to produce four quasar images. By
modeling these systems and monitoring how the different images vary in brightness over time,
astronomers can determine the expansion rate of the universe and help solve cosmological
problems. Image credit: The GraL Collaboration.

Humans and Machines Working Together

 

"Machine learning along with Augmented Intelligence (AI) tools was key to our study, but it is not
meant to replace human decisions," explains Krone-Martins, Lecture at University of California.
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"We continuously train and update the models in an ongoing learning loop, such that humans
and the human expertise are an essential part of the loop," said Krone-Martins, one of the
authors of the study.

In the new study, the researchers used data from Wide-field Infrared Survey Explorer (WISE) to
find likely quasars and then used the sharp resolution of Gaia to identify which of the WISE
quasars were associated with possible quadruply imaged quasars. The researchers then applied
machine-learning tools to pick out which candidates were most likely to multiply imaged sources
and not just different stars sitting close to each other in the sky. Follow-up observations by Keck
Observatory at U.S. state of Hawaii; Palomar Observatory at California, United States, the New
Technology Telescope operated by the European Southern Observatory, and Gemini-South
Observatory at Hawaii confirmed which of the objects were indeed quadruply imaged quasars
lying billions of light-years away.

Confirming candidates with spectral data

Priyanka Jalan, a Ph.D. student at Aryabhatta Research Institute of Observational Sciences
(ARIES), Nainital, India, and Jean Surdej, Visiting astronomer at ARIES, have been very actively
involved in the reduction and analysis of spectra of quasar components obtained from large
ground-based telescopes.

“Many two lensed images of a single quasar have been found in the past, however, finding four
lensed images is like searching for a cloverleaf in a large green field. It is thus appropriate to
name those mirages “cosmic clover-leaves,” says Jean Surdej, member of GraL and Professor
at the University of Liege, Belgium.

Further astrophysical studies of these new cosmic clover-leaves and other multiply imaged
quasars with the 3.6m Devasthal Optical Telescope (DOT) and the upcoming 4m International
Liquid Mirror Telescope (ILMT) facilities operated by ARIES should lead to an independent
determination of the age of the Universe and its expansion rate.

“Considering the excellent seeing conditions at Devasthal and frontline back-end instruments,
candidate multiply quasar sources can be most suitably observed with the 3.6m DOT,” said
Brijesh Kumar, Astronomer-in-charge of 3.6m DOT Facility.

Publication link:  https://arXive.org/abs/2012.005

For more information, please contact: Virendra Yadav, virendra@aries.res.in Knowledge
Resource Centre, ARIES, Nainital

****
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Source : www.thehindu.com Date : 2021-04-09

SCIENTISTS DEVELOP ‘ROBO-PLANTS’ TO INTERACT
WITH PLANTS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Scientists from Singapore are closely working on ‘robo-plants’, an experiment they call a fusion
of nature and technology. They attached electrodes to a Venus flytrap plant.

The electrodes are film-like and soft and fit tightly to the plant's surface. They are attached using
a ‘thermogel’, which is liquid at low temperatures but turns into a gel at room temperature. These
electrodes are capable of monitoring weak electrical pulses naturally emitted by plants.

(Subscribe to Science For All, our weekly newsletter, where we aim to take the jargon out of
science and put the fun in. Click here.)

Please enter a valid email address.

Dust swarms can influence moisture transport, increase precipitation, rainfall

Jenner coined the word vaccine from the Latin 'vacca' for cow
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Source : www.pib.gov.in Date : 2021-04-10

UNION EDUCATION MINISTER, SHRI RAMESH
POKHRIYAL ‘NISHANK’ LAUNCHES NANOSNIFFER, A
MICROSENSOR BASED EXPLOSIVE TRACE DETECTOR

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

Union Education Minister, Shri Ramesh Pokhriyal ‘Nishank’ today launched NanoSniffer, the
world’s first Microsensor based Explosive Trace Detector (ETD) developed by NanoSniff
Technologies, an IIT Bombay incubated startup. Director, IIT Delhi, Shri V. Ramgopal Rao, and
senior officials of the Ministry were present on the occasion.

NanoSniffer has been marketed by Vehant Technologies, a spin-off from a former IIT Delhi
incubated startup Kritikal Solutions. 

 

Launching NanoSniffer Explosive trace detector (IITB and IITD). https://t.co/GVayhSGJLi

 

 

Speaking on the occasion, Shri Pokhriyal said that NanoSniffer, developed by NanoSniff
Technologies, is a step towards Prime Minister Shri Narendra Modi’s vision of a self-reliant
India. NanoSniffer is a 100% Made in India product in terms of research, development &
manufacturing. The core technology of NanoSniffer is protected by patents in the U.S. & Europe.
The Minister further said that this affordable device will reduce our dependency on imported
explosive trace detector devices. It will also encourage other institutions, startups and medium-
scale industries to research & develop products indigenously. It’s a perfect example of lab to
market product, he added.

The Minister appreciated that this home-grown Explosive trace detector device (ETD) -
NanoSniffer can detect explosives in less than 10 seconds and it also identifies and categorizes
explosives into different classes. It detects all classes of military, conventional and homemade
explosives. NanoSniffer gives visible & audible alerts with sunlight-readable color display, he

https://t.co/GVayhSGJLi
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added.

Union Education Minister said that with the development of this product, IIT Bombay and IIT
Delhi along with their offshoot companies are making a sincere effort to boost the nation’s
security with advanced and affordable indigenous products. It’s a perfect example of academia
and industry collaboration, which will set an example for other startups in India. Our nation is full
of talented, knowledgeable and hard-working entrepreneurs, hence why should we import
foreign products. It is amazing that now our country is developing & manufacturing products like
NanoSniffer, Explosive Trace Detectors, he added

Given the constant threats, which our nation faces due to geo-political realities, explosives &
contraband detection has become a norm at high security locations like airports, railways &
Metro stations, hotels, malls, and other public places. Check points at such locations are
incorporating advanced detection equipment for rapid scanning of people and baggage. Almost
all these products for explosive detection are imported at a high cost leading to the loss of
valuable foreign exchange by the country. NanoSniffer is a perfect substitute for such products.

NanoSniff Technologies has partnered with Vehant Technologies, a pioneer in Artificial
Intelligence/Machine Learning- based Physical Security, Surveillance and Traffic Monitoring &
Junction Enforcement Solutions.

NanoSniffer provides trace detection of nano-gram quantity of explosives & delivers result in
seconds. It can accurately detect a wide range of military, commercial and homemade
explosives threats. Further analysis of the algorithms also helps in categorization of explosives
into the appropriate class. With local manufacturing, including its MEMS sensor, it will save a lot
of import cost for the country.

NanoSniffer has successfully passed Pune based DRDO’s High Energy Materials Research
Laboratory (HEMRL) testing and has also been tested by the country’s elite counter-terror force
National Security Guard (NSG).

 

*****

MC/KP/AK

Union Education Minister, Shri Ramesh Pokhriyal ‘Nishank’ today launched NanoSniffer, the
world’s first Microsensor based Explosive Trace Detector (ETD) developed by NanoSniff
Technologies, an IIT Bombay incubated startup. Director, IIT Delhi, Shri V. Ramgopal Rao, and
senior officials of the Ministry were present on the occasion.

NanoSniffer has been marketed by Vehant Technologies, a spin-off from a former IIT Delhi
incubated startup Kritikal Solutions. 

 

Launching NanoSniffer Explosive trace detector (IITB and IITD). https://t.co/GVayhSGJLi

 

https://t.co/GVayhSGJLi
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Speaking on the occasion, Shri Pokhriyal said that NanoSniffer, developed by NanoSniff
Technologies, is a step towards Prime Minister Shri Narendra Modi’s vision of a self-reliant
India. NanoSniffer is a 100% Made in India product in terms of research, development &
manufacturing. The core technology of NanoSniffer is protected by patents in the U.S. & Europe.
The Minister further said that this affordable device will reduce our dependency on imported
explosive trace detector devices. It will also encourage other institutions, startups and medium-
scale industries to research & develop products indigenously. It’s a perfect example of lab to
market product, he added.

The Minister appreciated that this home-grown Explosive trace detector device (ETD) -
NanoSniffer can detect explosives in less than 10 seconds and it also identifies and categorizes
explosives into different classes. It detects all classes of military, conventional and homemade
explosives. NanoSniffer gives visible & audible alerts with sunlight-readable color display, he
added.

Union Education Minister said that with the development of this product, IIT Bombay and IIT
Delhi along with their offshoot companies are making a sincere effort to boost the nation’s
security with advanced and affordable indigenous products. It’s a perfect example of academia
and industry collaboration, which will set an example for other startups in India. Our nation is full
of talented, knowledgeable and hard-working entrepreneurs, hence why should we import
foreign products. It is amazing that now our country is developing & manufacturing products like
NanoSniffer, Explosive Trace Detectors, he added

Given the constant threats, which our nation faces due to geo-political realities, explosives &
contraband detection has become a norm at high security locations like airports, railways &
Metro stations, hotels, malls, and other public places. Check points at such locations are
incorporating advanced detection equipment for rapid scanning of people and baggage. Almost
all these products for explosive detection are imported at a high cost leading to the loss of
valuable foreign exchange by the country. NanoSniffer is a perfect substitute for such products.

NanoSniff Technologies has partnered with Vehant Technologies, a pioneer in Artificial
Intelligence/Machine Learning- based Physical Security, Surveillance and Traffic Monitoring &
Junction Enforcement Solutions.

NanoSniffer provides trace detection of nano-gram quantity of explosives & delivers result in
seconds. It can accurately detect a wide range of military, commercial and homemade
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explosives threats. Further analysis of the algorithms also helps in categorization of explosives
into the appropriate class. With local manufacturing, including its MEMS sensor, it will save a lot
of import cost for the country.

NanoSniffer has successfully passed Pune based DRDO’s High Energy Materials Research
Laboratory (HEMRL) testing and has also been tested by the country’s elite counter-terror force
National Security Guard (NSG).

 

*****
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Source : www.thehindu.com Date : 2021-04-11

MUSK SAYS NEURALINK WILL ENABLE PEOPLE WITH
PARALYSIS TO USE SMARTPHONE WITH THEIR MIND
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Image used for representation purpose.   | Photo Credit: Special Arrangement

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Elon Musk’s Neuralink is developing fully implantable, brain-machine interface (BMI) with an aim
to help people with paralysis use their brain to control devices and even their limbs in the future.

In a tweet on Friday, Musk said, “First Neuralink product will enable someone with paralysis to
use a smartphone with their mind faster than someone using thumbs.”

Also Read | The future is cyborg: Kaspersky study finds support for human augmentation

The California-based firm said in a blog post it wants people with paralysis to directly use their
neural activity to operate computers and mobile devices with speed and ease. It will enable them
to communicate more easily via text, follow their curiosity on the web, express their creativity
through photography and art, and play video games, the company noted.

“Later versions will be able to shunt signals from Neuralinks in brain to Neuralinks in body
motor/sensory neuron clusters, thus enabling, for example, paraplegics to walk again,” Musk
said in a follow-up tweet.

Musk’s tweets came after Neuralink revealed a macaque monkey, named Pager, playing ‘pong’
video game with its mind, dubbed “MindPong” by the company. Pager was implanted with two
Neuralink devices, one in the left motor cortex, which controls movements of the right side of the
body, and another in the right motor cortex, which controls the left side of the body, the firm
explained.

The brain-implant making company used its 1,024 electrode fully-implanted neural recording and
data transmission device, called N1 Link. “MindPong is an initial demonstration of the potential
capabilities of the N1 Link,” the company said.

Also Read | Elon Musk's Neuralink puts computer chips in animal brains

Neuralink intends to develop the Link further to help people with neurological disorders and
disabilities. It could potentially be used to restore physical mobility, the firm noted. “To achieve
this, we'd use the Link to read signals in the brain and use them to stimulate nerves and
muscles in the body, thereby allowing the person to once again control their own limbs,” it
explained.

Eventually, Neuralink wants “to build a safe and effective clinical BMI system that is wireless and
fully implantable that users can operate by themselves and take anywhere they go.”

“The device is implanted flush with skull & charges wirelessly, so you look & feel totally normal,”
Musk said.

https://www.thehindu.com/profile/photographers/Special-Arrangement/
https://www.thehindu.com/newsletter-subscription/article31890941.ece
thehindu.com/sci-tech/technology/the-future-is-cyborg-kaspersky-study-finds-support-for-human-augmentation/article32627288.ece
https://www.youtube.com/watch?v=LgJpYOTll8U
https://www.youtube.com/watch?v=LgJpYOTll8U
thehindu.com/sci-tech/science/elon-musks-neuralink-puts-computer-chips-in-animal-brains/article32471569.ece
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Data from research firm IDC showed Apple's shipments surged 22% to a record 90.1 million
phones in the quarter, giving it global market share of 23.4%.

A contest among Wyoming schoolchildren will decide the new supercomputer's name.

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



Page 63

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2021-04-13

GOOGLE’S NEW AD TRACKING TOOL CALLED INTO
QUESTION BY RIVAL SEARCH ENGINE

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

Google’s new ad tracking tool called into question by rival search engine.   | Photo Credit:
Reuters

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Google’s ad tracking has invited criticism from privacy advocates around the world. To address
it, the search giant said it would phase out third-party cookies and introduce a new privacy-
focussed tracking method.

That method, called the Federated Learning of Cohorts (FLoC), has not gone down well, at least
with the search firm’s rival DuckDuckGo (DDG). The alternate search engine says that Google’s
FLoC is already in Chrome and automatically turned on for millions of users. Any website can
get a group FLoC ID, and target and fingerprint users.

FLoC groups users based on interests and demographics, which is developed from user
browsing history, to enable advertising without third-party cookies.

"FLoC is simply not good for privacy. It does behavioural tracking by default, and there is no
such thing as a behavioural tracking mechanism imposed without consent that respects people’s
privacy,” Gabriel Weinberg, CEO and founder of DDG, said in a statement.

“That’s why if Google insists on moving forward with FLoC, they should make it explicitly opt-in
for all users (free of dark patterns).”

DuckDuckGo also noted that digital rights group Electronic Frontier Foundation (EFF) called
Google’s new method a "terrible idea” and implored it to not do it.

Apart from outrightly suggesting Google users to stop using the company’s browser, DDG also
said its own web search engine can help people avoid FLoC in Chrome browser. DDG Search is
configured to opt-out of FLoC, even if users use its extension or app.

DDG also recommends users to stay logged out of Google account, not sync history data with
Chrome, and to disable services like “web & app activity”, “ad personalisation”, “also use your
activity & information from Google services to personalize ads on websites and apps that partner
with Google to show ads”. This can be changed under settings in Google accounts.

“It seems (but Google isn't very clear about this so we aren't certain) that if you perform any of
the following, then Google will exclude you from FLoC, at least for the time being,” DuckDuckGo
said in a blog post.

DuckDuckGo suggested website owners to opt out of FLoC by simply sending the following
Permissions-Policy HTTP response header: Permissions-Policy: interest-cohort=(). It said some
publishers like The Markup and The Guardian have already done so.

Please enter a valid email address.

https://www.thehindu.com/profile/photographers/Reuters/
https://www.thehindu.com/newsletter-subscription/article31890941.ece
https://www.thehindu.com/sci-tech/technology/google-starts-testing-replacement-for-third-party-cookies/article34206221.ece


Page 64

cr
ac

kIA
S.co

m

Data from research firm IDC showed Apple's shipments surged 22% to a record 90.1 million
phones in the quarter, giving it global market share of 23.4%.

A contest among Wyoming schoolchildren will decide the new supercomputer's name.
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RUN OUT OF MILK? ROBOTS ON CALL FOR
SINGAPORE HOME DELIVERIES
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

The robots are equipped with 3D sensors, a camera and two compartments each able to carry
up to 20 kg of food or parcels ordered online   | Photo Credit: Reuters

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Hoping to capitalise on a surge in demand for home deliveries, a Singapore technology
company has deployed a pair of robots to bring residents their groceries in one part of the city
state.

Developed by OTSAW Digital and both named "Camello", the robots' services have been
offered to 700 households in a one-year trial.

Users can book delivery slots for their milk and eggs, and an app notifies them when the robot is
about to reach a pick-up point - usually the lobby of an apartment building.

The robots, which are equipped with 3D sensors, a camera and two compartments each able to
carry up to 20 kg (44 lb) of food or parcels ordered online, make four or five deliveries per day
on weekdays and are on call for half day on Saturday.

Also Read | Samsung's new robot can serve you a drink

They use ultraviolet light to disinfect themselves after every trip, said OTSAW Digital's chief
executive, Ling TingMing.

"Especially during this pandemic period, everybody is looking at contactless, humanless," he
told Reuters.

For the time being, staff accompany the robots on their rounds to ensure no problems arise.

Also Read | Robots made from stem cells of frogs

Tashfique Haider, a 25-year-old student who has tried out the service, said it could be
particularly helpful for the elderly so they wouldn't have to carry goods home.

But a passerby worried the technology might be too much trouble for some.

"The younger customers will like it. I don't think they (the older generation) will, because these
are gadgets that younger people like," said 36-year-old housewife Xue Ya Xin.

Please enter a valid email address.

Data from research firm IDC showed Apple's shipments surged 22% to a record 90.1 million
phones in the quarter, giving it global market share of 23.4%.

https://www.thehindu.com/profile/photographers/Reuters/
https://www.thehindu.com/newsletter-subscription/article31890941.ece
https://www.thehindu.com/sci-tech/technology/samsungs-new-robot-can-serve-you-a-drink/article33575913.ece#:~:text=Samsung%20is%20creating%20a%20robot,and%20laundry%20in%20their%20place.
https://www.thehindu.com/sci-tech/technology/robots-made-from-stem-cells-of-frogs/article34251990.ece
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A contest among Wyoming schoolchildren will decide the new supercomputer's name.
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MOS IT SHRI SANJAY DHOTRE INAUGURATES 34TH
FOUNDATION DAY OF C-DAC
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Shri Sanjay Dhotre, Union Minister of State for Education, Electronics & Information Technology
and Communications, inaugurated 34th Foundation Day of Centre for Development of Advanced
Computing (C-DAC), the premier R&D organization of the Ministry of Electronics and Information
Technology (MeitY) through virtual medium. Several other dignitaries including Padma
Vibhushan Dr. Raghunath Anant Mashelkar, Ex-Director General, CSIR; Padma Bhushan Dr.
Vijay. P. Bhatkar, Chancellor of Nalanda University; Padma Bhushan Dr. V.K. Saraswat,
Member, NITI Aayog and Chancellor JNU; Dr Rajendra Kumar, Additional Secretary, Ministry of
Electronics & IT; Dr. Hemant Darbari, Director General, C-DAC and Col. A.K Nath, ED, CDAC
also joined the event virtually.

On the occasion of 34th foundation day, three novel innovative technologies – Cyber Security
Operation Centre (CSoC) as a service and C-DAC’s indigenous High-Performance Computing
software solutions- Parallel Development Environment (ParaDE) and Automatic Parallelizing
Compiler (CAPC) were launched by C-DAC.

As part of foundation day, CDAC dedicated a newly set up 6000 sq.ft Cyber Security Operation
Centre (CSOC) to the nation offering end to end security solutions including managed security
services. ParaDE is an Integrated Development Environment (IDE) for creating parallel
applications on HPC platforms. CAPC is an innovative software which provides a fast and
effective solution for code parallelization by automatically converting a sequential C code to a
corresponding parallel code suitable for the target parallel hardware.

Another App based system called MANAS, Mental health And Normalcy Augmentation System
is also being earmarked separately by the Principal Scientific Advisor to Govt. of India. MANAS
is a comprehensive, scalable, national digital wellbeing platform to augment mental well-being of
Indian citizens and aimed to ‘reach the unreached’ through Digital India initiatives.

While speaking on the event Shri Sanjay Dhotre said that the role of research organizations like
C-DAC is significant for realization of vision of Atmanirbhar Bharat Abhiyaan or Self-reliant India
campaign of Govt. of India which aims to make the country and its citizens independent and self-
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reliant in all senses. He lauded C-DAC for its contribution under National Supercomputing
Mission (NSM) enabling manufacturing of systems and components for High Performance
Computing in India.  This shall give large impetus towards development of components in
advance technology areas within the country by MSMEs.

Shri Dhotre also highlighted the C-DAC’s role in Meity’s National Policy on Electronics 2019
(NPE 2019) envisions positioning India as a global hub for Electronics System Design and
Manufacturing (ESDM) by encouraging and driving capabilities in the country for developing
core components, including chipsets and creating an enabling environment for the industry to
compete globally. He mentioned, “I can see that C-DAC is progressing in this direction very well
by developing a portfolio of 32/64 bit processors named VEGA as a part of its Microprocessor
initiative and offering the same for the Swadeshi Microprocessor Challenge by MeitY.”

The Minister further added that CDAC on one hand is deeply engaged in core research in High
Performance Computing, Artificial Intelligence, 5G, Blockchain, Augmented Reality/Virtual
Reality, Cyber Security, Indian language computing, etc. while on the other hand, it has
successfully transformed the lab outcome to benefit the grassroots creating societal impact.
Representative such national level rollout include Emergency Response Support System for
elderly, women and people in distress, e-Sanjeevani telemedicine, National Common Mobility
Card for ease of transportation, etc.

While concluding his address the Minister remarked that on its 34th Foundation Day
celebrations, C-DAC should now aim for achieving ever higher goals and by making a mark as
globally renowned research lab. This would need a collaborative and synergetic approach with
academia, R&D, startups and industry.

 

RKJ/M

Shri Sanjay Dhotre, Union Minister of State for Education, Electronics & Information Technology
and Communications, inaugurated 34th Foundation Day of Centre for Development of Advanced
Computing (C-DAC), the premier R&D organization of the Ministry of Electronics and Information
Technology (MeitY) through virtual medium. Several other dignitaries including Padma
Vibhushan Dr. Raghunath Anant Mashelkar, Ex-Director General, CSIR; Padma Bhushan Dr.
Vijay. P. Bhatkar, Chancellor of Nalanda University; Padma Bhushan Dr. V.K. Saraswat,
Member, NITI Aayog and Chancellor JNU; Dr Rajendra Kumar, Additional Secretary, Ministry of
Electronics & IT; Dr. Hemant Darbari, Director General, C-DAC and Col. A.K Nath, ED, CDAC
also joined the event virtually.
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On the occasion of 34th foundation day, three novel innovative technologies – Cyber Security
Operation Centre (CSoC) as a service and C-DAC’s indigenous High-Performance Computing
software solutions- Parallel Development Environment (ParaDE) and Automatic Parallelizing
Compiler (CAPC) were launched by C-DAC.

As part of foundation day, CDAC dedicated a newly set up 6000 sq.ft Cyber Security Operation
Centre (CSOC) to the nation offering end to end security solutions including managed security
services. ParaDE is an Integrated Development Environment (IDE) for creating parallel
applications on HPC platforms. CAPC is an innovative software which provides a fast and
effective solution for code parallelization by automatically converting a sequential C code to a
corresponding parallel code suitable for the target parallel hardware.

Another App based system called MANAS, Mental health And Normalcy Augmentation System
is also being earmarked separately by the Principal Scientific Advisor to Govt. of India. MANAS
is a comprehensive, scalable, national digital wellbeing platform to augment mental well-being of
Indian citizens and aimed to ‘reach the unreached’ through Digital India initiatives.

While speaking on the event Shri Sanjay Dhotre said that the role of research organizations like
C-DAC is significant for realization of vision of Atmanirbhar Bharat Abhiyaan or Self-reliant India
campaign of Govt. of India which aims to make the country and its citizens independent and self-
reliant in all senses. He lauded C-DAC for its contribution under National Supercomputing
Mission (NSM) enabling manufacturing of systems and components for High Performance
Computing in India.  This shall give large impetus towards development of components in
advance technology areas within the country by MSMEs.

Shri Dhotre also highlighted the C-DAC’s role in Meity’s National Policy on Electronics 2019
(NPE 2019) envisions positioning India as a global hub for Electronics System Design and
Manufacturing (ESDM) by encouraging and driving capabilities in the country for developing
core components, including chipsets and creating an enabling environment for the industry to
compete globally. He mentioned, “I can see that C-DAC is progressing in this direction very well
by developing a portfolio of 32/64 bit processors named VEGA as a part of its Microprocessor
initiative and offering the same for the Swadeshi Microprocessor Challenge by MeitY.”

The Minister further added that CDAC on one hand is deeply engaged in core research in High
Performance Computing, Artificial Intelligence, 5G, Blockchain, Augmented Reality/Virtual
Reality, Cyber Security, Indian language computing, etc. while on the other hand, it has
successfully transformed the lab outcome to benefit the grassroots creating societal impact.
Representative such national level rollout include Emergency Response Support System for



Page 70

cr
ac

kIA
S.co

m

elderly, women and people in distress, e-Sanjeevani telemedicine, National Common Mobility
Card for ease of transportation, etc.

While concluding his address the Minister remarked that on its 34th Foundation Day
celebrations, C-DAC should now aim for achieving ever higher goals and by making a mark as
globally renowned research lab. This would need a collaborative and synergetic approach with
academia, R&D, startups and industry.
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SCIENTISTS DISCOVER THE FARTHEST GAMMA-RAY
EMITTING ACTIVE GALAXY WITH NARROW EMISSION
LINES

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

Astronomers have discovered a new active galaxy identified as the farthest gamma-ray emitting
galaxy that has so far been stumbled upon. This active galaxy called the Narrow-Line Seyfert 1
(NLS1) galaxy, which is about 31 billion light-years away, opens up avenues to explore more
such gamma-ray emitting galaxies that wait to meet us.

Ever since 1929, when Edwin Hubble discovered that the Universe is expanding, it has been
known that most other galaxies are moving away from us. Light from these galaxies is shifted to
longer (and this means redder) wavelengths - in other words, it is red-shifted. Scientists have
been trying to trace such red-shifted galaxies to understand the early Universe.

Scientists from ARIES, an autonomous institute of the Department of Science & Technology
(DST), Government of India, in collaboration with researchers from other institutions, studied
around 25,000 luminous Active galactic nuclei (AGN) from the Sloan Digital Sky Survey (SDSS),
a major optical imaging and spectroscopic survey of astronomical objects in-operation for the
last 20 years and found a unique object that emits high-energy gamma rays located at a high
redshift (more than 1). They identified it as a gamma-ray emitting NLS1 galaxy, which is a rare
entity in space.

Powerful relativistic jets, or sources of particles in the Universe traveling nearly at speed to light,
are usually produced by AGN powered by large black holes and hosted in a giant elliptical
galaxy. However, detection of gamma-ray emission from NLS1 challenges the idea of how
relativistic jets are formed because NLS1s are a unique class of AGN that are powered by black
hole of low mass and hosted in spiral galaxy. As of today, gamma-ray emission has been
detected in about a dozen NLS1 galaxies, which are a separate class of AGN identified four
decades ago. All of them are at redshifts lesser than one, and no method was present till date to
find NLS1 at redshifts larger than one. This discovery opens up a new way to find gamma-ray
emitting NLS1 galaxies in the early Universe.

For the research, the scientists used one of the largest ground-based telescopes in the world,
the 8.2 m Subaru Telescope located at Hawaii, USA. They helped establish a new method to
find high redshift NLS1 galaxies that were not known previously by comparing different emission
lines in their spectra. The new gamma-ray emitting NLS1 was formed when the Universe was
only about 4.7 billion years old as compared to its current age of about 13.8 billion years.

The research led by Dr. Suvendu Rakshit, Scientist, ARIES, in collaboration with various
scientists Malte Schramm (Japan), C. S. Stalin (IIA, India), I. Tanaka (USA), Vaidehi S. Paliya
(ARIES), Indrani Pal (IIA, India), Jari Kotilainen (Finland) and Jaejin Shin (South Korea) has
recently been accepted for publication in the journal Monthly Notices of Royal Astronomical
Society. Motivated by this finding, Dr. Rakshit and his collaborators are keen to exploit the
capabilities offered by the TIFR-ARIES Near-Infrared Spectrometer on the recently
commissioned 3.6 m Devasthal Optical Telescope (DOT) at ARIES to find more such gamma-
ray emitting NLS1 galaxies at much larger redshifts.
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inset plot showing the zoomed version of Mg II line fitting. Right panel: H model fit to the Subaru

spectrum.

For more details, Dr. Suvendu Rakshit (suvendu@aries.res.in) can be contacted.

Publication links:

DOI: https://doi.org/10.1093/mnrasl/slab031
arXiv: https://arxiv.org/abs/2103.16521
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Astronomers have discovered a new active galaxy identified as the farthest gamma-ray emitting
galaxy that has so far been stumbled upon. This active galaxy called the Narrow-Line Seyfert 1
(NLS1) galaxy, which is about 31 billion light-years away, opens up avenues to explore more
such gamma-ray emitting galaxies that wait to meet us.

Ever since 1929, when Edwin Hubble discovered that the Universe is expanding, it has been
known that most other galaxies are moving away from us. Light from these galaxies is shifted to
longer (and this means redder) wavelengths - in other words, it is red-shifted. Scientists have
been trying to trace such red-shifted galaxies to understand the early Universe.

Scientists from ARIES, an autonomous institute of the Department of Science & Technology
(DST), Government of India, in collaboration with researchers from other institutions, studied
around 25,000 luminous Active galactic nuclei (AGN) from the Sloan Digital Sky Survey (SDSS),
a major optical imaging and spectroscopic survey of astronomical objects in-operation for the
last 20 years and found a unique object that emits high-energy gamma rays located at a high
redshift (more than 1). They identified it as a gamma-ray emitting NLS1 galaxy, which is a rare
entity in space.

Powerful relativistic jets, or sources of particles in the Universe traveling nearly at speed to light,
are usually produced by AGN powered by large black holes and hosted in a giant elliptical
galaxy. However, detection of gamma-ray emission from NLS1 challenges the idea of how
relativistic jets are formed because NLS1s are a unique class of AGN that are powered by black
hole of low mass and hosted in spiral galaxy. As of today, gamma-ray emission has been
detected in about a dozen NLS1 galaxies, which are a separate class of AGN identified four
decades ago. All of them are at redshifts lesser than one, and no method was present till date to
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emitting NLS1 galaxies in the early Universe.

For the research, the scientists used one of the largest ground-based telescopes in the world,
the 8.2 m Subaru Telescope located at Hawaii, USA. They helped establish a new method to
find high redshift NLS1 galaxies that were not known previously by comparing different emission
lines in their spectra. The new gamma-ray emitting NLS1 was formed when the Universe was
only about 4.7 billion years old as compared to its current age of about 13.8 billion years.

The research led by Dr. Suvendu Rakshit, Scientist, ARIES, in collaboration with various
scientists Malte Schramm (Japan), C. S. Stalin (IIA, India), I. Tanaka (USA), Vaidehi S. Paliya
(ARIES), Indrani Pal (IIA, India), Jari Kotilainen (Finland) and Jaejin Shin (South Korea) has
recently been accepted for publication in the journal Monthly Notices of Royal Astronomical
Society. Motivated by this finding, Dr. Rakshit and his collaborators are keen to exploit the
capabilities offered by the TIFR-ARIES Near-Infrared Spectrometer on the recently
commissioned 3.6 m Devasthal Optical Telescope (DOT) at ARIES to find more such gamma-
ray emitting NLS1 galaxies at much larger redshifts.
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inset plot showing the zoomed version of Mg II line fitting. Right panel: H model fit to the Subaru
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NEW ELECTRONIC NOSE WITH BIODEGRADABLE
POLYMER AND MONOMER CAN DETECT HYDROGEN
SULPHIDE FROM SEWERS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Scientists have developed an electronic nose with biodegradable polymer and monomer that
can detect hydrogen sulphide (H2S), a poisonous, corrosive, and flammable gas produced from
swamps and sewers.

H2S is the primary gas produced from the microbial breakdown of organic matter in the absence
of oxygen, and this necessitates easy detection of its emission from sewers and swamps.

Responding to this challenge, scientists from the Centre for Nano and Soft Matter Sciences
(CeNS), Bangalore, an autonomous institute of the Department of Science & Technology,
Government of India, in collaboration with their counterparts from Saudi Arabia, have developed
an exceptionally sensitive and selective H2S Gas sensor developed by impersonating the
neuron responsible for identification of airborne molecules or olfactory receptor neuron (ORN).

The impersonation of ORN with the help of an organic electronic device consisting of
biodegradable polymer and monomer under Dr. Channabasaveshwar Yelamaggad from CeNS
and Prof. Khaled N. Salama, Sensors lab, Advanced Membranes, and Porous Materials Center,
King Abdullah University of Science and Technology (KAUST), Saudi Arabia has been published
in the journals ‘Materials Horizon’ and ‘Advanced Electronic Materials’ recently.

The fabricated sensor consists of a heterostructure consisting of two layers – the top layer a
monomer and is realized with a novel chemical tris (keto-hydrazone), which is both porous and
contains H2S specific functional groups, and the bottom layer is the active channel layer which
plays a key role in altering the current and mobility of charge carriers.

Thus the synergistic combination helps to pre-concentrate the H2S molecules, initiate an acid-
base chemical reaction, and thereby brings a change in the majority carriers (holes) of the
channel region in the device. The capacitance sensor (a sensor that detects nearby objects by
their effect on the electrical field created by the sensor) developed by the scientists showed an
excellent sensitivity in detecting H2S gas with an experimental limit of detection of around 25
parts per billion. It also has high ambient stability of around 8 months without compromising
sensing performance.
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Publication links:

1. https://doi.org/10.1039/D0MH01420F

2.  S. Yuvaraja, B. N. Veerabhadraswamy, S. A. Bhat, T. Vijjapu, Sandeep G. Surya, Mani, C.
          V. Yelamaggad, K. N. Salama. Tris (Keto-Hydrazone): A fully integrated highly stable and
exceptionally sensitive H2S capacitive sensor Adv. Electron. Mater, 2021 (In press)

 

For more details, Dr. Channabasaveshwar Yelamaggad (yelamaggad@gmail.com) can be
contacted.
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Scientists have developed an electronic nose with biodegradable polymer and monomer that
can detect hydrogen sulphide (H2S), a poisonous, corrosive, and flammable gas produced from
swamps and sewers.

H2S is the primary gas produced from the microbial breakdown of organic matter in the absence
of oxygen, and this necessitates easy detection of its emission from sewers and swamps.

Responding to this challenge, scientists from the Centre for Nano and Soft Matter Sciences
(CeNS), Bangalore, an autonomous institute of the Department of Science & Technology,
Government of India, in collaboration with their counterparts from Saudi Arabia, have developed
an exceptionally sensitive and selective H2S Gas sensor developed by impersonating the
neuron responsible for identification of airborne molecules or olfactory receptor neuron (ORN).

The impersonation of ORN with the help of an organic electronic device consisting of
biodegradable polymer and monomer under Dr. Channabasaveshwar Yelamaggad from CeNS
and Prof. Khaled N. Salama, Sensors lab, Advanced Membranes, and Porous Materials Center,
King Abdullah University of Science and Technology (KAUST), Saudi Arabia has been published
in the journals ‘Materials Horizon’ and ‘Advanced Electronic Materials’ recently.

The fabricated sensor consists of a heterostructure consisting of two layers – the top layer a
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monomer and is realized with a novel chemical tris (keto-hydrazone), which is both porous and
contains H2S specific functional groups, and the bottom layer is the active channel layer which
plays a key role in altering the current and mobility of charge carriers.

Thus the synergistic combination helps to pre-concentrate the H2S molecules, initiate an acid-
base chemical reaction, and thereby brings a change in the majority carriers (holes) of the
channel region in the device. The capacitance sensor (a sensor that detects nearby objects by
their effect on the electrical field created by the sensor) developed by the scientists showed an
excellent sensitivity in detecting H2S gas with an experimental limit of detection of around 25
parts per billion. It also has high ambient stability of around 8 months without compromising
sensing performance.

 

 

Publication links:

1. https://doi.org/10.1039/D0MH01420F

2.  S. Yuvaraja, B. N. Veerabhadraswamy, S. A. Bhat, T. Vijjapu, Sandeep G. Surya, Mani, C.
          V. Yelamaggad, K. N. Salama. Tris (Keto-Hydrazone): A fully integrated highly stable and
exceptionally sensitive H2S capacitive sensor Adv. Electron. Mater, 2021 (In press)

 

For more details, Dr. Channabasaveshwar Yelamaggad (yelamaggad@gmail.com) can be
contacted.

****

RP/ (DST Media cell)
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Source : www.thehindu.com Date : 2021-04-16

BEZOS’ BLUE ORIGIN GETS CLOSER TO HUMAN
SPACE FLIGHT WITH “ASTRONAUT REHEARSAL”

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

Blue Origin's Audrey Powers sitting inside the crew capsule during 15th New Shepard mission's
“astronaut rehearsal.”   | Photo Credit: Blue Origin

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Jeff Bezos’ aerospace company, Blue Origin, successfully conducted an “astronaut rehearsal”
during the company’s 15th New Shepard (NS-15) mission on April 14 from Launch Site One in
West Texas.

The Washington-based firm mission tested its New Shepard suborbital launch vehicle and
operations in preparation for human space flight, it said in a release. During the astronaut
operational exercises, company employees simulated pre- and post-flight tasks that would be
performed by astronauts in future missions.

Also Read | NASA lets kids build Mars helicopter video game

“Blue Origin successfully completed its 15th consecutive mission to space and back today,” the
space firm said. “This mission marked a verification step prior to flying astronauts.”

These employees climbed the launch tower, got into their seats, buckled their harnesses, and
conducted a communications check with the Capsule Communicator (CAPCOM), the aerospace
company noted.

Next, the capsule’s cabin was prepared for launch, including a brief closure of its hatch, after
that the stand-in astronauts exited the capsule, and it was launched with Mannequin Skywalker.
Post-landing, they went back inside the capsule to rehearse hatch opening and exiting the
capsule at the landing site, it further added.

Also Read | Yuri Gagarin | The Soviet cosmonaut who made a pioneering spaceflight 60 years
ago

NS-15 mission’s crew capsule and booster reached an altitude of about 106 km above ground
level and landed back on Earth after 10 minutes.

Blue Origin’s latest mission brings the company closer to flying astronauts to space as it has
lagged behind Elon Musk’s aerospace company, SpaceX, on orbital transportation.

The company has been testing key technologies and equipment using its reusable launch
vehicles.

Please enter a valid email address.

Data from research firm IDC showed Apple's shipments surged 22% to a record 90.1 million
phones in the quarter, giving it global market share of 23.4%.

https://www.thehindu.com/profile/photographers/Blue-Origin/
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https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.thehindu.com%2Fsci-tech%2Ftechnology%2Fan-unleashed-jeff-bezos-will-seek-to-shift-space-venture-blue-origin-into-hyperdrive%2Farticle33792303.ece&data=04%7C01%7Cishan.p%40thehindu.co.in%7C5ab798c99c834de493f208d8ffdf5be3%7Cc8f171fb8e124c1286ff9108c97b8963%7C0%7C0%7C637540682086977630%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=R89EYz1ima0GCLWGsMR9v9eqpLsTR94ynX6tZts0EdU%3D&reserved=0
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A contest among Wyoming schoolchildren will decide the new supercomputer's name.
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Source : www.thehindu.com Date : 2021-04-16

TURKEY FINES GOOGLE FOR ABUSING DOMINANT
POSITION

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

Turkey fines Google for abusing dominant position.   | Photo Credit: Reuters

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Turkey's Competition Board has fined Alphabet Inc's Google more than 296 million lira ($36.65
million) for abusing its dominant position in search engine services, the regulator said on
Wednesday.

In a statement, it said Google had favored its own price comparison for accommodations and its
local search services over those of competitors.

Google must ensure within six months that competitors are not disadvantaged and report to the
board annually for five years on the issue, the regulator added.

Google responded that its search services were designed to efficiently meet consumer demand
for information, and that offering more travel and accommodation options actually boosted
competition.

"We will evaluate the decision (of the board) and continue working with the Competition
Authority by maintaining our usual constructive approach," the company said in a statement.

Turkey's Competition Authority has fined Google for abusing its market position over various
issues. Last year, it fined the company nearly 200 million lira over unfair access to advertising
space.

Please enter a valid email address.

Data from research firm IDC showed Apple's shipments surged 22% to a record 90.1 million
phones in the quarter, giving it global market share of 23.4%.

A contest among Wyoming schoolchildren will decide the new supercomputer's name.
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Source : www.pib.gov.in Date : 2021-04-17

UNION MINISTER OF EDUCATION LAUNCHES “WORLD
1ST AFFORDABLE AND LONG-LASTING HYGIENE
PRODUCT DUROKEA SERIES”, DEVELOPED BY IIT
HYDERABAD RESEARCHERS

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

Union Minister of Education Shri Ramesh Pokhriyal ‘Nishank’ virtually launched “World 1st
affordable and long-lasting hygiene product DuroKea Series”, developed by IIT Hyderabad
researchers. Researcher from Indian Institute of Technology Hyderabad led Dr. Jyotsnendu Giri,
Associate Professor in Biomedical Engineering and founder EaffoCare Innovation Pvt. Ltd
incubating at iTIC, IIT Hyderabad has developed innovative DuroKea long-lasting technologies
to combat COVID-19 virus spreading. Chairman, Board of Governors, IIT Hyderabad, Shri B. V.
R. Mohan Reddy; Prof. Founder Dean ESIC Medical College and Hospital, Hyderabad, M.
Srinivas; Director IIT Hyderabad, Prof. B. S. Murty and other officials from IIT Hyderabad were
present on the occasion.

Launching DuroKea Products Range developed at @IITHyderabad. @EduMinOfIndia
@PIB_India @MIB_India @DDNewslive @transformIndia @mygovindia https://t.co/foSVzoPz2x

Speaking on the occasion Shri Pokhriyal said that Durokea Product is aligned with the vision of
Prime Minister Shri Narendra Modi to attain self reliance. This next generation DuroKea
antimicrobial technology starts at Rs. 189, kills 99.99% of germs instantly and leaves behind the
long-lasting protective nanoscale coating up to 35 days till next wash, he said.

The Minister informed that the unique property of DuroKea range is to ensure instant killing
(within 60 sec) and prolonged protection which is an immense necessity during this current
pandemic situation. This revolutionary antimicrobial property of DuroKea products has been
tested and certified by Indian Government accredited lab and field-tested at the IIT Hyderabad
campus, he added.

He congratulated Durokea Technology team for this attainment and urge the researchers and
students of IIT Hyderabad to continue doing great work and bring the name to the country.”

Congratulating the Durokea Team, Director IIT Hyderabad, Prof. B. S. Murty said, “IIT
Hyderabad is always at the forefront of the cute-edge research. It has proven time and again,
especially during this pandemic time. IITH has delivered many solutions, including Low-cost
Ventilators, Effective Mask, Mobile Apps and Fast COVID-19 Test-Kit. Durokea is one such
unique invention to come out of IIT Hyderabad to fight against COVID-19. I define IITH as Invent
and Innovate in Technology for Humanity and confident that IIT Hyderabad will continue to
deliver many such novel innovations.”

Durokea S, DuroKea M, DuroKea H, and DuroKea H Aqua using innovative “Durokea
Technology”, is an adhesive Nano formulation. “Durokea Serious products provide instant killing
with prolonged protection against wide range of germs including COVID-19 Virus.Each product
has been extensively tested through field trial and validated in different Indian Government
accredited laboratories. 
Read more about each product in the enclosed document or visit www.keabiotech.com

This is a highly effective and affordable research innovation from IIT Hyderabad, developed by a

https://twitter.com/IITHyderabad?ref_src=twsrc%5Etfw
https://twitter.com/EduMinOfIndia?ref_src=twsrc%5Etfw
https://twitter.com/PIB_India?ref_src=twsrc%5Etfw
https://twitter.com/MIB_India?ref_src=twsrc%5Etfw
https://twitter.com/DDNewslive?ref_src=twsrc%5Etfw
https://twitter.com/transformIndia?ref_src=twsrc%5Etfw
https://twitter.com/mygovindia?ref_src=twsrc%5Etfw
https://t.co/foSVzoPz2x
http://www.keabiotech.com/
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team led by Dr. Jyotsnendu Giri, Department of Biomedical Engineering, IIT Hyderabad. Dr.
Sunil Kumar Yadava, Dr. Qasim M, Ms. Meenakshi Chauhan, and Ms. Ruby Singh, Ms.
SuparnaBasu, Ms. Uzma Hasan, Mr. Jayakkumar and Dr. PurandhiRoopmani has a common
vision with this innovation.

****

MC/KP/AK

Union Minister of Education Shri Ramesh Pokhriyal ‘Nishank’ virtually launched “World 1st
affordable and long-lasting hygiene product DuroKea Series”, developed by IIT Hyderabad
researchers. Researcher from Indian Institute of Technology Hyderabad led Dr. Jyotsnendu Giri,
Associate Professor in Biomedical Engineering and founder EaffoCare Innovation Pvt. Ltd
incubating at iTIC, IIT Hyderabad has developed innovative DuroKea long-lasting technologies
to combat COVID-19 virus spreading. Chairman, Board of Governors, IIT Hyderabad, Shri B. V.
R. Mohan Reddy; Prof. Founder Dean ESIC Medical College and Hospital, Hyderabad, M.
Srinivas; Director IIT Hyderabad, Prof. B. S. Murty and other officials from IIT Hyderabad were
present on the occasion.

Launching DuroKea Products Range developed at @IITHyderabad. @EduMinOfIndia
@PIB_India @MIB_India @DDNewslive @transformIndia @mygovindia https://t.co/foSVzoPz2x

Speaking on the occasion Shri Pokhriyal said that Durokea Product is aligned with the vision of
Prime Minister Shri Narendra Modi to attain self reliance. This next generation DuroKea
antimicrobial technology starts at Rs. 189, kills 99.99% of germs instantly and leaves behind the
long-lasting protective nanoscale coating up to 35 days till next wash, he said.

The Minister informed that the unique property of DuroKea range is to ensure instant killing
(within 60 sec) and prolonged protection which is an immense necessity during this current
pandemic situation. This revolutionary antimicrobial property of DuroKea products has been
tested and certified by Indian Government accredited lab and field-tested at the IIT Hyderabad
campus, he added.

He congratulated Durokea Technology team for this attainment and urge the researchers and
students of IIT Hyderabad to continue doing great work and bring the name to the country.”

Congratulating the Durokea Team, Director IIT Hyderabad, Prof. B. S. Murty said, “IIT
Hyderabad is always at the forefront of the cute-edge research. It has proven time and again,
especially during this pandemic time. IITH has delivered many solutions, including Low-cost
Ventilators, Effective Mask, Mobile Apps and Fast COVID-19 Test-Kit. Durokea is one such
unique invention to come out of IIT Hyderabad to fight against COVID-19. I define IITH as Invent
and Innovate in Technology for Humanity and confident that IIT Hyderabad will continue to
deliver many such novel innovations.”

Durokea S, DuroKea M, DuroKea H, and DuroKea H Aqua using innovative “Durokea
Technology”, is an adhesive Nano formulation. “Durokea Serious products provide instant killing
with prolonged protection against wide range of germs including COVID-19 Virus.Each product
has been extensively tested through field trial and validated in different Indian Government
accredited laboratories. 
Read more about each product in the enclosed document or visit www.keabiotech.com

This is a highly effective and affordable research innovation from IIT Hyderabad, developed by a
team led by Dr. Jyotsnendu Giri, Department of Biomedical Engineering, IIT Hyderabad. Dr.
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Sunil Kumar Yadava, Dr. Qasim M, Ms. Meenakshi Chauhan, and Ms. Ruby Singh, Ms.
SuparnaBasu, Ms. Uzma Hasan, Mr. Jayakkumar and Dr. PurandhiRoopmani has a common
vision with this innovation.

****
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Source : www.thehindu.com Date : 2021-04-18

ARIES FACILITY WILL HOST THE SUPPORT CENTRE
FOR ADITYA-L1

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

Ground station: The Aditya-L1 Support Centre, to come up near Nainital, will provide training
through regular workshops for guest users.   | Photo Credit: ARIES

The Indian programme to study the Sun and the region between the Sun and the Earth from
space – Aditya-L1 – is due to be launched next year. It will carry seven payloads which have
been developed by various institutions across the country. Once the mission is launched, there
will be a need for a ground support centre to monitor and coordinate the work on its various
payloads. This role will be played by the ARIES facility (short for Aryabhata Research Institute
for observational Sciences) which is situated near Nainital. In January 2021, an agreement was
signed to this effect based on the proposal submitted by the ARIES team, led by Dipankar
Banerjee, Director of ARIES, who is a solar physicist and co-chair of the science working group
of the Aditya-L1 mission. With about four to five personnel, this centre will come up at
Haldawani, where ARIES is setting up a data centre also.

Researchers who may not even be associated with core Aditya-L1 team will be able to book a
specific payload to conduct observations for a particular time. Any PhD student or postdoctoral
fellow in a research institution can submit observing proposals through the online proposal
submission system. “The main aim of this centre is to let every researcher in India perform
analysis over scientific data obtained from Aditya-L1. The total number of guest users will be
from a few tens to a few hundreds,” says Prof. Banerjee. A time allocation committee comprising
senior and expert scientists will evaluate proposals based on their merit and feasibility to decide
the priority. “We are open to users outside India by giving hand-outs of data analysis during
international meetings and online training in the later phase of the mission,” he adds.

The Aditya-L1 Support Centre (ASC) will provide training through regular workshops for the
guest users. Apart from this, it will provide ready-to-use Python and Java apps for the satellite
data and demos and handouts to facilitate the guest users. An ARIES team has recently
developed an algorithm to study the accelerating solar eruptions in the lower corona called
CMEs Identification in Inner Solar Corona (in short, CIISCO), where CME stands for coronal
mass ejection. Prof. Banerjee explains how this will be put to use: “The centre will also provide
source code for advanced data analysis. For example, it will provide the source code for CIISCO
that we have developed in ARIES to detect accelerating CMEs in the solar atmosphere.”

The group has also developed several advanced image processing algorithms to detect fine-
scale structures in the solar atmosphere. Such techniques are important to capture dynamics at
different spatial and temporal scales. Prof. Banerjee gives an example of this: “While ISRO will
provide raw and calibrated spectra of the solar atmosphere, at ASC we will further process the
spectra to derive meaningful quantities such as intensity, Doppler velocities and line widths and
provide these quantities to the scientific community.”

The facility will store co-aligned data from other observatories. That is, data taken at other
wavelengths of observation than by Aditya-L1 and aligned in time and space so that they
complement Aditya-L1 observations.

The centre will host a compendium of the location and duration of different features on the solar
surface such as coronal holes, prominences, flares, CMEs and sunspots. “We will employ

https://www.thehindu.com/profile/photographers/ARIES/
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automated methods to detect these features,” he says. Continuous monitoring of the location
and duration of these features will help in monitoring the Earth directed CMEs and thereby, the
space weather. “Also, it will help us to understand the long-term evolution of these features and
underlying physical mechanisms responsible for this,” says Prof. Banerjee.

“This centre will expand the visibility of Aditya-L1 beyond India at the international level.

Also, it will expand its reach within India. It will allow every interested individual to be able to
perform scientific analysis of the data,” he adds.

Please enter a valid email address.

The new study suggests interbreeding was more common than previously known for the first
Homo sapiens in Europe.

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



Page 85

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2021-04-20

NASA MARS HELICOPTER MAKES FIRST FLIGHT ON
ANOTHER PLANET

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

Rare feat:A video grab, left, shows Ingenuity flying over the surface of Mars and, right, its
shadow on the surface.AFP-  

NASA successfully flew its tiny helicopter Ingenuity on Mars early on Monday, the first powered
flight on another planet and a feat a top engineer called “our Wright brothers’ moment.”

At 3:34 a.m. Eastern Time (0734 GMT), the 1.8 kg rotorcraft lifted off, hovered 10 feet above the
Martian surface, then came back to rest after 39.1 seconds.

Data and images from the autonomous flight were transmitted 278 million km back to Earth
where they were received by NASA’s array of ground antennas and processed more than three
hours later.

Engineers were tensely watching their screens at the Jet Propulsion Laboratory in California,
where the mission had been designed and planned for the past six years.

They broke into applause as one of them read off a checklist of tasks Ingenuity had achieved
and concluded: “Ingenuity has performed its first flight — the first flight of a powered aircraft on
another planet.”

Ingenuity quickly sent back a black-and-white image from its downward pointing navigation
camera, showing its bug-like shadow cast on the surface.

Then came a choppy colour video from the Perseverance rover showing Ingenuity on the
ground, in flight.

“We’ve been talking so long about our Wright brothers’ moment on Mars, and here it is,” said
lead engineer MiMi Aung.

The first powered flight on Earth was achieved by the Wright brothers in 1903 in North Carolina.
A piece of fabric from that plane has been tucked inside Ingenuity in honour of that feat.

NASA had originally planned the flight for April 11 but postponed it over a software issue that
was identified during a planned high-speed test of the aircraft’s rotors. The issue was resolved
with a software update and tweak in coding.

Tech demonstration

Ingenuity travelled to Mars attached to the underside of Perseverance, which touched down on
the planet on February 18 on a mission to search for signs of extraterrestrial life.

Ingenuity’s goal, by contrast, is to demonstrate its technology works, and it won’t contribute to
Perseverance’s science goals.

END
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Source : www.thehindu.com Date : 2021-04-20

PROTECTING CHILDREN IN THE AGE OF AI
Relevant for: Science & Technology | Topic: IT, Internet and Communications

We are now living among history’s very first “AI” generation. From the Alexas they converse
with, to their robot playmates, to the YouTube wormholes they disappear into, the children and
adolescents of today are born into a world increasingly powered by virtual reality and artificial
intelligence (AI).

Like all fundamental technological change, AI is not only changing what humans can do, it is
shaping our behaviours, our preferences, our perceptions of the world and of ourselves. Older
people still remember life before AI and the digital world — our references, anchors and pole
stars pre-date the fourth Industrial Revolution. Not so for the millions of children and adolescents
who were born into it. What does this mean for them, and for us — their parents and guardians?

Double imperatives — getting all children on-line and creating child-safe digital spaces

One of the most pressing concerns is that not everyone can tap into the opportunities offered by
this transformation. According to UNICEF and the International Telecommunication Union (ITU),
as many as two-thirds of the world’s children do not have access to the Internet at home. In
India, the divide between the digital haves and have-nots was tragically underscored last year by
the suicide of a young Delhi University undergrad whose parents could not afford a laptop or
smartphone at home. Unless we take rapid and concerted action to close this digital divide, AI
will radically amplify societal inequalities among children of different races, socio-economic
background, genders, and regions.

In addition to closing the digital divide, we need to better protect children and adolescents on-
line. As I argued in a previous column, the expansion and deployment of AI is far outpacing our
ability to understand its implications, especially its impact on children. No group is more
vulnerable and more deserving of our special care, yet how does one childproof AI? How do we
encourage and support the tremendous good AI can do for children’s growth and development,
while simultaneously mitigating the harm? As parents and guardians, societies and
governments, how do we fulfil our responsibility towards our young charges in this AI world,
when we hardly understand it ourselves? And how do we equip children and young people with
the knowledge, tools and awareness to protect themselves?

In the old-fashioned physical world, we evolved norms and standards to protect children. For
instance, there are policies and protocols for a child travelling alone as an unaccompanied
minor. A parent will not allow a six-year-old to pack a bag and suddenly take off on a bus or train
for some unknown destination. And trips to the nearby playground or park come with warnings to
not talk to strangers and with a caregiver’s eagle eye over the proceedings. Parents are
understandably reluctant to let their children be photographed by the media, and in many
countries, news outlets blur children’s faces to protect them. Where are these protections
online?

The virtual world is full of unsupervised “vacations” and “playgrounds” — with other children and,
potentially, less-than-scrupulous adults, sometimes posing anonymously as children. While
video gaming and chat forums like Fortnite: Battle Royale, to name one popular example, offer
an online space for children to socialise with their friends, multiple reports identify such virtual
playgrounds as “honeypots” for child predators. Short of banning screen time entirely, parents
are hard-pressed to keep tabs on just what their kids are doing online, and with whom. With
online homework, this has become even more difficult.
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It does not help that the AI systems driving many video games and social networks are designed
to keep children hooked, both through algorithms and gimmicks like “streaks”, “likes”, infinite
scroll, etc. Even if this is an ancillary consequence of the underlying business model, the
damage is done — children, from a tender age through adolescence, are becoming digitally
addicted. Right when they need to be learning concentration skills, emotional and social
intelligence, their attention is being spliced into ever-thinner slices, and their social interactions
increasingly virtualised.

Similarly, right when children and youth are forming their initial views of the world, they are being
sucked into virtual deep space, including the universe of fake news, conspiracy theories, hype,
hubris, online bullying, hate speech and the likes. With every click and scroll, AI is sorting them
into tribes, and feeding them a steady diet of specially customised tribal cuisine. All this is
thrown at our children just when they are starting to try to make sense of who they are and the
world they live in; right when it is so important to help them understand and appreciate different
perspectives, preferences, beliefs and customs, to build bridges of understanding and empathy
and goodwill.

Other insidious pitfalls also lie in the path of the Generation AI child. Today many AI toys come
pre-programmed with their own personality and voice. They can offer playful and creative
opportunities for children, with some even promoting enhanced literacy, social skills and
language development. However, they also listen and observe our children, soaking up their
data, and with no framework to govern its use. Some of these AI toys even perform facial
recognition of children and toddlers. Germany banned Cayla, an Internet-connected doll,
because of concerns it could be hacked and used to spy on children. Yet most countries do not
yet have the legal framework in place to ban such toys.

Finally, in the field of education, AI can and is being used in fabulous ways to tailor learning
materials and pedagogical approaches to the child’s needs — such as intelligent tutoring
systems, tailored curriculum plans, and imaginative virtual reality instruction, offering rich and
engaging interactive learning experiences that can improve educational outcomes. But
algorithms can also both amplify existing problems with education systems and introduce new
challenges — when the pandemic caused the usual tests to be cancelled in the United Kingdom,
and by the International Baccalaureate board, for instance, the algorithms that served as a
fallback meant thousands of students lost out on college admissions and scholarships. And
unless the educational and performance data on children is kept confidential and anonymous, it
can inadvertently typecast or brand children, harming their future opportunities.

So, how do we simultaneously close the digital divide, and safeguard children’s rights in the age
of AI? How do we balance the tremendous good AI can do for children, while keeping their
unique vulnerabilities topmost in our preoccupations, mitigating inadvertent harm and misuse?

The next phase of the fourth Industrial Revolution must include an overwhelming push to extend
Internet access to all children. Governments, private sector, civil society, parents and children
must push hard for this now, before AI further deepens the pre-existing inequalities and creates
its own disparities. And on mitigating on-line harms, we need a multi-pronged action plan: we
need legal and technological safeguards; we need greater awareness among parents, guardians
and children on how AI works behind the scenes; we need tools, like trustworthy certification and
rating systems, to enable sound choices on safe AI apps; we need to ban anonymous accounts;
we need enforceable ethical principles of non-discrimination and fairness embedded in the
policy and design of AI systems — we need “do no harm” risk assessments for all algorithms
that interact with children or their data. In short, we need safe online spaces for children, without
algorithmic manipulation and with restricted profiling and data collection. And we need online
tools (and an online culture) that helps prevent addiction, that promotes attention-building skills,



Page 89

cr
ac

kIA
S.co

m

that expands children’s horizons, understanding and appreciation for diverse perspectives, and
that builds their social emotional learning capabilities.

The Convention on the Rights of the Child urges all public and private actors to act in the best
interests of the child, across all their developmental activities and provision of services. In
February, in a landmark decision, the UN Committee on the Rights of the Child adopted General
Comment 25, on implementing the Convention on the Rights of the Child and fulfilling all
children’s rights in the digital environment. This is an important first step on the long road ahead.

UNICEF’s Generation AI initiative is currently working with the World Economic Forum’s Centre
for the Fourth Industrial Revolution and other stakeholders to realiae the potential of AI for
children in a safe and transparent way. UNESCO consulted with young people, among other
stakeholders, in drafting the Recommendations for ethical AI that will be adopted by member
states this year and is working to enhance AI literacy through MOOCs. UNESCO’s Mahatma
Gandhi Institute of Education for Peace came together this year with UNICEF, UNV, and United
Nations in India for a nation-wide consultation with young people to identify the ethical concerns
around AI most important to young people in India.

The Government of India has put in place strong policies to protect the rights and well-being of
children, including a legislative framework that includes the Right to Education. Laws and
policies to prevent a range of abuses and violence, such as the National Policy for Children
(2013), can be extended for children in a digital space.

But much more needs to be done, here in India and around the world. And in this interconnected
world, the more we can agree upon multilaterally and by multi-stakeholder groups, the easier it
may be to implement nationally and locally. Just as India proactively helped shape the Universal
Declaration of Human Rights and gave the world the principle of Ahimsa, this great country
could also galvanise the international community around ensuring an ethical AI for Generation
AI.

Renata Dessallien is United Nations Resident Coordinator, India
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52% INDIAN ADULTS DON’T KNOW HOW TO PROTECT
THEMSELVES FROM CYBERCRIME: SURVEY

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

Representational image.   | Photo Credit: Reuters

52% adults admitted that they don’t know how to protect themselves from cybercrime, according
to a survey by online security solutions provider NortonLifeLock. 59% of adults in India became
victims of cybercrime in the past 12 months.

The ‘2021 Norton Cyber Safety Insights Report’, based on the research conducted online by The
Harris Poll among 10,030 adults in ten countries, including 1,000 adults in India, also found that
cybercrime victims collectively spent 1.3 billion hours trying to resolve these issues.

“In a year of lockdowns and restrictions, cybercriminals have not been deterred. More Indian
adults fell victim to identity theft in the past 12 months and most are concerned about data
privacy,” Ritesh Chopra, Director Sales and Field Marketing, India & SAARC Countries,
NortonLifeLock, said.

He added that while the report suggests that many Indian consumers (90%) are taking proactive
steps to safeguard their data, 2 in 5 still feel it is impossible to protect their privacy (42%) in this
age or say they don’t know how to do so (42%).

As per the research 7 in 10 Indian adults (70%) believe that remote work has made it much
easier for hackers and cybercriminals to take advantage of people. About two-thirds (66%) said
that they are more worried than ever before of being a victim of a cybercrime. Similarly, 63% of
Indian adults responded that they feel more vulnerable to cybercrime than they did before the
COVID-19 pandemic began.

“Despite these vulnerabilities around half [52%] say they do not know how to protect themselves
from cybercrime, and even more [68%] say it is difficult for them to determine if the information
they see online is from a credible source,” it added.

Over 2 in 5 Indian consumers (45%) have experienced identity theft, with 14% impacted in the
past year alone (up from 10% in 2019), which means over 27 million Indian adults experienced
identity theft in the past 12 months, the company said in a statement.
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AMAZON PICKS LAUNCH PARTNER TO DEPLOY
PROJECT KUIPER SATELLITES

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

Rendering of an Atlas V launch.   | Photo Credit: Amazon / ULA

(Subscribe to our Today's Cache newsletter for a quick snapshot of top 5 tech stories. Click here
to subscribe for free.)

Amazon said on Monday that it has secured an agreement with space launch firm, United
Launch Alliance (ULA), to support the deployment of its Project Kuiper satellites.

As Amazon’s first launch partner, ULA’s nine Atlas V launch vehicles will help deploy some of
Amazon’s broadband satellites to low Earth orbit (LEO). The company plans to use “multiple
launch vehicles and launch partners” to support the deployment of all the 3,236 broadband
satellites approved by the US Federal Communication Commission.

“ULA is a fantastic partner that’s successfully launched dozens of missions for commercial and
government customers, and we’re grateful for their support of Kuiper,” Amazon CEO Jeff Bezos,
said in a statement.

ULA’s Atlas V holds a 100% success rate in more than 85 launches that include NASA missions
like the launch of the Perseverance Rover to Mars and OSIRIS-REx, which travelled to the
asteroid Bennu and is bringing a small sample back to Earth for study.

Also Read | Canada's Telesat takes on Musk and Bezos in space race to provide fast
broadband

Amazon noted that over 500 people are working on the Project Kuiper programme and the team
is working on creating new technology to make broadband more affordable and accessible. Last
December, the company had revealed its small, low-cost customer terminal for Project Kuiper,
capable of delivering speeds up to 400 Mbps.

Meanwhile, billionaire entrepreneur Elon Musk’s SpaceX plans to bring Starlink service to most
parts of the globe by the end of 2021, and everywhere by next year. The aerospace company
also wants to connect Starlink service to moving vehicles such as ships, planes and trucks.
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CORONAVIRUS
Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

For use of the test, the nasal, as well as oral swab samples, are diluted in a solution and tested
in the portable device.   | Photo Credit: Special Arrangement

IIT Kharagpur has successfully commercialised its flagship healthcare product COVIRAP the
novel diagnostic technology to zero on infectious diseases including COVID-19, the institute said
Wednesday.

The product, developed by lead researchers Professor Suman Chakraborty, Dr Arindam Mondal
and their research group, has been licensed for commercialisation to the Rapid Diagnostic
Group of Companies, India and Bramerton Holdings LLC, USA.

A virtual press meet was organised on Wednesday by the institute in which the researchers
were present along with institute director to make the announcement.

"The above move has taken place at a critical juncture when the recent spurt in COVID-19
infection, commonly known as the second wave, has been threatening to spread more rapidly
than ever before," IIT Kharagpur Director Prof V.K. Tewari said.

"Moreover, the commercialisation of COVIRAP will initiate complete indigenisation and
availability of a large range of affordable healthcare products in the Indian market as well as
deep trenches of a large global market that is literally starving for the need of such technology,"
Mr. Tewari said.

Bramerton Holdings has signed a record deal for securing global rights for commercially
disseminating the COVIRAP technology developed at IIT Kharagpur in various geographical
locations outside the territory of the Indian subcontinent, an institute spokesperson informed.

Rapid Diagnostic has also initiated adapting the COVIRAP technology platform for COVID-19
and tuberculosis, in collaboration with IIT Kharagpur, the spokesperson said.

The research team has now developed a more advanced version of COVIRAP using a step-wise
isothermal nucleic acid testing technology for the rapid diagnostics of pathogenic infections
including SARS-CoV-2 in individuals, Mr. Chakraborty said.

The COVID-19 diagnostic test can be conducted directly from human swab samples in the
portable device developed by the team, without requiring any separate facility for RNA
extraction.

The results can be made available within 45 minutes of obtaining the patient sample, he said.

The kit has also been also supplemented with a free smartphone app to facilitate unambiguous
results interpretation and automated dissemination to the patients.

For use of the test, the nasal, as well as oral swab samples, are diluted in a solution and tested
in the portable device by mixing with reagents that are supplied in a pre- mixed form, Mr.
Chakraborty said, adding the test runs automatically in the device without intermediate manual
intervention.

https://www.thehindu.com/profile/photographers/Special-Arrangement/
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"We have conducted field trials for running the tests with the help of unskilled personnel outside
controlled laboratory ambience, with no compromise in quality of the test outcome. The entire
sample-to-result procedure may be conducted in the portable device, virtually anywhere and
with minimal training thus making the process of testing more effective for community-level
screening and early detection of any emerging infection outbreak.

"This may act as a key to arrest community level spreading of the infection," Mr. Chakraborty
hoped.

COVIRAP promises its reach to the grassroots level in catering to the needs of the last person of
the society, he added.

The researchers claimed COVIRAP test overcomes several potential bottlenecks faced by
similar other tests in the past, for instance, poor performance outside highly controlled laboratory
and lack of simple, affordable, yet generic and universal instrument that may be used for home-
based testing and community healthcare for a wide variety of infectious and non-infectious
diseases.

Recognising the impact of the COVIRAP technology in meeting the long-standing demands of
high-quality community-level testing, IIT Kharagpur has further initiated the procedure of
deploying this product for on-campus use to detect possible novel coronavirus infection, the
institute spokesperson said.

Patents centred around this innovation have been filed in the India, USA, several other
countries, in the name of IIT Kharagpur.

The foreign filing license has been granted recently.

Commercialisation and use in the USA and Europe under the Emergency Use Authorization
(EUA) process are currently underway.

Please enter a valid email address.

The Delhi High Court has asked the AAP and the All India Institute of Medical Sciences (AIIMS)
whether there are any facilities in and around the

The petitioner has contended that he has been regularly paying the premium for a sum assured
of  35 lakh, but when he claimed the insurance amount for his treament, he came to know that in
case of a mental illness the sum assured is restricted to  50,000.
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BEST FROM SCIENCE JOURNALS: MONKEY–HUMAN
EMBRYOS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

A blastocyst of the monkey–human chimaeras.Credit: Weizhi Ji, Kunming University of Science
and Technology  

(Subscribe to Science For All, our weekly newsletter, where we aim to take the jargon out of
science and put the fun in. Click here.)

Published in Cell

Scientists have now grown monkey embryos containing human stem cells for the first time,
raising several ethical questions. Fertilised eggs extracted from monkeys (Macaca fascicularis)
were injected with human extended pluripotent stem cells. Out of the injected 132 embryos,
three survived 19 days after fertilisation. Scientists hope that such hybrids could be used as
models for drug tests and to grow organs for transplants. Expressing concern, Julian Savulescu
and Julian Koplin from the University of Melbourne wrote in a statement, “The challenge for
chimera research is that there is no agreed-upon account of moral status. We need to work out
what properties confer a right to life, a right to not be experimented on without consent and a
right to live freely.”

Published in Science

Skeletal remains and DNA collected from them have helped archeologists tell stories of our
long-lost relatives. But what to do when such bones and teeth are not available? Study the
sediments, says a new paper that extracted nuclear DNA from cave sediments and showed that
the Neanderthal population lived in the region 100,000 years ago.

Published in Nature Communications

Researchers studying pot fragments from 12 archaeological sites in Central Nigeria were in for a
sweet surprise when they found that it contained beeswax. It implied that the Nok people who
lived in the region about 3,500 years ago consumed honey and also heated the wax to be used
as a coating for the cooking pots or to store honey.

Published in Science Advances

Inspired by the porous and layered cuttlefish bone, researchers have 3D printed new
microstructures and materials that show many adaptations. The team hopes that this can help 3-
D print implants for injuries. "The implants would more closely mimic the porous nature of the
human bone and would promote the growth of the bone itself inside the scaffold. As the bone
grows, the scaffold biodegrades, and if everything goes well, in the end, the scaffold is gone,
and the patient has new bones in the right places." explains the corresponding author of the
work A. Pereira in a release.

Published in Cell Reports

There is a connection between sugar, mosquitoes and malaria. A new study has shown that

https://www.thehindu.com/static/content/edm/science/index.html
https://www.cell.com/cell/fulltext/S0092-8674(21)00305-6
https://science.sciencemag.org/content/early/2021/04/14/science.abf1667
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https://www.cell.com/cell-reports/fulltext/S2211-1247(21)00306-5
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when mosquitoes are given a sugar diet, it increases the abundance of a particular bacteria in
the mosquito's gut. This in turn raises the gut’s pH and leads to an increase in the number of
malaria-causing parasites in its midgut. The team writes that this finding may help in the
development of new preventive strategies.
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The formal naming announcement followed seven years of excavation, preservation and study
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A SUPERMOON AND A METEOR SHOWER:
ASTRONOMICAL EVENTS THIS APRIL

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

It never hurts to look up at the night sky. Stars explode, comets careen, cosmic miracles take
place at an inconceivable scale far beyond our line of sight, and the only indication we get is the
lightest of twinkles above our heads. Every once in a while, however, one of these phenomena
deigns to enter our humble fields of vision. And while the Lyrids meteor shower is not the most
exciting of them, it is among the first meteor showers of the year — and one of two reasons for
us to keep our eyes trained towards the sky this month.

The showers can be seen at their peak tonight (as well as a few days before and after), but their
glow might be dimmed by the other phenomenon of the month: a supermoon on April 26.

“What would have happened is that a comet would have broken up, probably centuries ago. We
[the Earth] will be passing through the tail of the comet, or through what is left of it. This
particular one is what we pass every year, around the third week of April,” explains Jayant
Murthy, a scientist and professor at the Bengaluru-based Indian Institute of Astrophysics, over
the phone. He adds, “The comet itself came by our solar system in the mid-1800s, and won’t be
coming back for a while.”

Neeraj Ladia, head of education organisation SPACE Chennai, explains further: “When the
debris is left in space, it has a fixed space in the sky. Due to the Earth’s revolution it will cross
the debris that lies in the path of its orbit.” The parts of debris that encounter our atmosphere
begin to burn, creating the spectacle of bright, streaking meteors.

Murthy adds that this particular shower does have a few bright fragments, and can be best
viewed after midnight on a dark sky, ideally one not lit up by bright city lights. “It will be brightest
between April 21 and 23. Look towards the Lyra constellation to spot it,” he suggests.

The constellation, which the meteor shower has been named after, is considered the radiant
point of the shower, explains Ladia. In simple terms, as the Earth nears this debris, that
constellation is the point from where the shower appears to begin, to us.

Ladia calls this radiant point a meteor shower’s “address in the sky”. Whichever constellation it
seems to be coming from, he says, is what the meteor shower is named after: Lyrids for Lyra,
Geminids for Gemini, Perseid for Perseus and so on.

How powerful a meteor shower is, depends on a number of factors, such as how numerous the
debris is, the size of each individual particle, its luminosity, and its rate per hour. The standard
for measuring that last factor, says Ladia, “is zhr or zenithal hourly rate: how many meteors can
one person see per hour on a clear night. It is the measure of the quality of a meteor shower.”

Lyrids has a zhr of 15 to 20 on dark skies, adds Ladia: “It isn’t very good, it is considered a fairly
normal zhr. Geminids [in December] on the other hand has almost 120 zhr. Perseid, which is
coming in August, will have around 80 meteors per hour.”

He further adds that Lyrids might be even less bright this year, because of its close proximity to
the supermoon. “There is already a gibbous moon in the sky, which will only set around 1 am or
2 am each night,” he states, adding that post-1 am is the best time to make an attempt if you live
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close to dark skies.

The biggest danger of the meteor shower being drowned out by luminosity still stems from the
supermoon, which also happens to be the first of its kind this year. Supermoons are generally
the brightest and largest full moons of the year, and can occur two or three times a year if
certain factors fall exactly into place.

Shweta Kulkarni, chief executive officer of Pune-based organisation Astron, which works to
spread awareness of astronomy, explains the concept of a supermoon. “The lunar orbit around
the Earth is elliptical. So the moon is sometimes very close to the Earth, and sometimes moves
further away during its orbit. When it is very close to us and we happen to have a full moon at
the same time, we call it a supermoon.”

For any satellite, the closest point of orbit to Earth is termed its perigee. According to NASA,
both a new moon and a full moon can be termed a supermoon, as long as it is within 90% of
perigee.

So what does this mean in visual terms? According to both Kulkarni and Ladia, it is difficult to
gauge the difference between a usual full moon and a supermoon unless you put their
photographs side by side.

“The difference in size is just about 10% to 14%, so there isn’t much to notice once it’s up in the
sky,” adds Ladia, “You can tell it most drastically when the moon is still rising. Closer to the
horizon, with buildings, trees or other structures for reference, it can look amazing.” Space
Chennai is organising a photography contest, as well as a Facebook Live on April 26. “Anyone
can join in and enjoy it,” adds Ladia.

So you can keep your cameras and telephoto lenses ready, or you can just sit back and watch
the sky and all its miracles, letting it provide some of the succour we so desperately need.

Please enter a valid email address.
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Source : www.thehindu.com Date : 2021-04-25

A SPACE FOR SCIENCE, EXPERIMENTS AND UNITY
Relevant for: Science & Technology | Topic: Space Technology & related matters

The International Space Station (ISS) is a landmark of international cooperation. For over 20
years, it has seen intense collaboration between the U.S., Russia, the EU, Japan and Canada,
and has played host to people from 19 countries since its launch in 1998. This scenario appears
to be coming to an end, as Russian space agency Roscosmos’s chief has declared that Russia
is ready to build its own space station and launch it by 2030 if President Vladimir Putin would
give the go ahead. Further, in an interview to Russian TV, Deputy Prime minister Yuri Borisov
said Russia would give notice and leave the ISS by 2025.

The idea of the ISS was born in 1984 when Ronald Reagan, then the US President, announced
it in a State of the Union address. “Our progress in space, taking giant steps for all mankind, is a
tribute to American teamwork and excellence. Our finest minds in government, industry and
academia have all pulled together. And we can be proud to say: We are first; we are the best;
and we are so because we're free,” he said. In his speech, he outlined the idea of international
cooperation in this venture, as he announced: “A space station will permit quantum leaps in our
research in science, communications, and in metals and lifesaving medicines which could be
manufactured only in space. We want our friends to help us meet these challenges and share in
their benefits. NASA will invite other countries to participate so we can strengthen peace, build
prosperity, and expand freedom for all who share our goals.”

Since then, the ISS project saw a collaboration grow between several countries, mainly the
following space agencies: NASA (U.S.), Roscosmos (Russia), ESA (Europe), JAXA (Japan) and
CSA (Canada). Though the programme began in 1993, the construction of the station started
only in 1998.

The ISS has been assembled section by section over several years. The first segment was
launched on November 20, 1998 in a Russian proton rocket named Zarya (which means
‘sunrise’). The first human expedition to the station was launched in a Soyuz TM 31 rocket from
Baikonur Cosmodrome in Kazakhstan. This crew became the very first to inhabit the ISS —
these were NASA astronaut Bill Shepard and Yuri Gidzenko and Sergei Krikalev from
Roscosmos, who reached the station on November 2, 2000 and stayed for several months.

The assembling of the ISS has been a complex undertaking in itself. It took over 10 years and
over 30 missions to bring it to its present form. Though the basic unit was launched in 1998, a
photograph of the station taken in September 2000 from spaceship Atlantis looked markedly
different from a picture taken in October 2018 by Expedition 56 members after undocking in a
Soyuz spacecraft. Installation of different parts took place on close to 40 different occasions
from 1998 to 2020.

Human presence

One of the most spectacular achievements of the ISS is that ever since November 2, 2000, it
has seen the steady presence of human beings. So far, 240 individuals from 19 countries have
visited the ISS, including from Malaysia and the UAE. Most have been from the U.S., numbering
151; Russia has sent 48 people; Japan 9; Canada 8 and so on. In the realm of science fiction,
the sight of the ISS hurtling through space at a speed of 28,000 km per hour is something that
can be watched from the Earth and wondered at. According to Niruj Mohan Ramanujan, a radio-
astronomer who is with Indian Institute of Astrophysics, “If the ISS flies over your location a bit
before sunrise or a bit after sunset, for those few minutes, it is usually the brightest object in the
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sky.” There are apps that indicate where exactly it is in the sky at any time.

The length of the ISS is just about a metre short of the length of an American football field at 109
m. It has a habitable volume of 388 cu. m. and includes six sleeping quarters, two toilets and a
gym. It weighs 419,725 kg, which to give a perspective, is the weight of 1,090 cows.

The ISS, at a height of about 402 km above the Earth, orbits it 16 times every day, once every
90 minutes. Over a period of 24 hours, the people inhabiting the ISS see 16 sunrises and
sunsets.

The ISS’s recent tweet celebrated the conclusion of the 64th expedition that began in October
2020 and ended on Friday April 23, after approximately six months. It said: “There was a change
of guard this week onboard the station. Expedition 64 concluded their mission and returned to
Earth, and the Crew-2 astronauts docked with the station on Saturday.” With the ending of
Expedition 64, NASA astronaut Kate Rubins and Roscosmos cosmonauts Sergei Rhyzikov and
Sergey Kud-Sverchokov returned to Earth on a Soyuz MS-17 spacecraft. Crew-2 members,
NASA’s Shane Kimbrough, Megan McArthur, JAXA’s Akihiko Hoshide and ESA’s Thomas
Pesquet joined the others in the ISS and until the Crew-1 astronauts, NASA’s Shannon Walker,
Michael Hopkins, Victor Glover and Jaxa’s Soichi Noguchi return, there will be 11 crew members
onboard the ISS.

The first experiments were those that studied the dynamics of cells under microgravity. Some of
the experiments being conducted by the latest expeditions include a study of how muscles work
under long-term stay under low-gravity conditions. This is an experiment by ESA and observes
biochemical properties of muscles under long-term exposure to spaceflight. This can help in
developing rehabilitation both on Earth and in Space. Another experiment mimics the way
geckos attach themselves to surfaces, using an adhesive that has been shown to work in space.
This can help devise methods for robots to attach themselves to surfaces and then to detach
just the way geckos do.

Physics experiments

Some of the early physical sciences experiments related to crystal growth. The newer ones
study the behaviour of free-flying soccer balls in microgravity. More exotic sounding subjects
include Janus particles, or particles that have two ‘faces’ with distinct properties — one side is
hydrophobic and avoids water, while the other is hydrophilic and loves water. Studying these in
microgravity reveals the fundamental physics behind microparticle self- assembly and the kinds
of colloidal structures that can be fabricated.

Do these experiments justify the amount of money that is spent on the ISS? There is a debate. It
costs NASA about $3 billion to $4 billion a year just to maintain the station, and the total
spending had gone up to $100 billion in 2018 itself. Would it be more fruitful to invest in space-
based telescopes or missions other than the ISS? Under the Donald Trump administration, the
U.S. reached out to private firms to participate in the space expeditions. American space
research had been a governmental activity until this development. This showed NASA the way
to cut the huge payments it had been making to Russia to ferry astronauts back and forth. The
commercial equation was disrupted once again.

For over 20 years, the ISS has remained an ideal of global unity and peace, at least in the
realms of space. Will there be another such expensive investment in the areas of science and
technology? There is no answer now, but, so far, the ISS is unique in being one such ideal.

In Focus
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The ISS has been assembled section by section over several years. The first segment
was launched on November 20, 1998, in a Russian proton rocket named Zarya (which
means ‘sunrise’)

The first human expedition to the station was launched in a Soyuz TM 31 rocket from
Baikonur Cosmodrome in Kazakhstan

So far, 240 individuals from 19 countries have visited the ISS, including from Malaysia
and the UAE

One of the most spectacular achievements of the International Space Station is that ever
since November 2, 2000, it has seen the steady presence of human beings
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EXERCISE VARUNA – 2021
Relevant for: Science & Technology | Topic: Defence related developments

The 19th edition of the Indian and French Navy bilateral exercise ‘VARUNA-2021’ is scheduled
to be conducted in the Arabian Sea from 25th to 27th April 2021.

From the Indian Navy’s side, guided missile stealth destroyer INS Kolkata, guided missile
frigates INS Tarkash and INS Talwar, Fleet Support Ship INS Deepak, with Seaking 42B and
Chetak integral helicopters, a Kalvari class submarine and P8I Long Range Maritime Patrol
Aircraft, will participate in the exercise. The French Navy will be represented by the Aircraft
Carrier Charles-de-Gaulle with Rafale-M fighter, E2C Hawkeye aircrafts and helicopters Caïman
M and Dauphin embarked, Horizon-class Air defense destroyer Chevalier Paul, Aquitaine-class
multi-missions frigate FNS Provence with a Caïman M helicopter embkared and Command and
supply ship Var. The Indian side will be led by Rear Admiral Ajay Kochhar, Nau Sena Medal,
Flag Officer Commanding Western Fleet, while the French side will be led by Rear Admiral Marc
Aussedat, Commander Task Force 473.

The three day exercise will see high tempo-naval operations at sea, including advanced air
defence and anti-submarine exercises, intense fixed and rotary wing flying operations, tactical
manoeuvres, surface and anti-air weapon firings, underway replenishment and other maritime
security operations. Units of both navies will endeavour to enhance and hone their war-fighting
skills to demonstrate their ability as an integrated force to promote peace, security and stability
in the maritime domain.

On completion of exercise VARUNA-21, to consolidate accrued best practices and enhance
interoperability, Indian Navy’s guided missile frigate INS Tarkash will continue to exercise with
the French Navy’s Carrier Strike Group (CSG) from 28th April to 1st May 2021. During this
period, the ship will take part in advanced surface, anti-submarine and air-defence operations
with the French CSG.

VARUNA-21 highlights growing bonhomie and showcases increased levels of synergy,
coordination and inter-operability between the two friendly navies. These interactions further
underscore the shared values as partner navies, in ensuring freedom of seas and commitment
to an open, inclusive Indo-Pacific and a rules-based international order.
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The 19th edition of the Indian and French Navy bilateral exercise ‘VARUNA-2021’ is scheduled
to be conducted in the Arabian Sea from 25th to 27th April 2021.

From the Indian Navy’s side, guided missile stealth destroyer INS Kolkata, guided missile
frigates INS Tarkash and INS Talwar, Fleet Support Ship INS Deepak, with Seaking 42B and
Chetak integral helicopters, a Kalvari class submarine and P8I Long Range Maritime Patrol
Aircraft, will participate in the exercise. The French Navy will be represented by the Aircraft
Carrier Charles-de-Gaulle with Rafale-M fighter, E2C Hawkeye aircrafts and helicopters Caïman
M and Dauphin embarked, Horizon-class Air defense destroyer Chevalier Paul, Aquitaine-class
multi-missions frigate FNS Provence with a Caïman M helicopter embkared and Command and
supply ship Var. The Indian side will be led by Rear Admiral Ajay Kochhar, Nau Sena Medal,
Flag Officer Commanding Western Fleet, while the French side will be led by Rear Admiral Marc
Aussedat, Commander Task Force 473.

The three day exercise will see high tempo-naval operations at sea, including advanced air
defence and anti-submarine exercises, intense fixed and rotary wing flying operations, tactical
manoeuvres, surface and anti-air weapon firings, underway replenishment and other maritime
security operations. Units of both navies will endeavour to enhance and hone their war-fighting
skills to demonstrate their ability as an integrated force to promote peace, security and stability
in the maritime domain.
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On completion of exercise VARUNA-21, to consolidate accrued best practices and enhance
interoperability, Indian Navy’s guided missile frigate INS Tarkash will continue to exercise with
the French Navy’s Carrier Strike Group (CSG) from 28th April to 1st May 2021. During this
period, the ship will take part in advanced surface, anti-submarine and air-defence operations
with the French CSG.

VARUNA-21 highlights growing bonhomie and showcases increased levels of synergy,
coordination and inter-operability between the two friendly navies. These interactions further
underscore the shared values as partner navies, in ensuring freedom of seas and commitment
to an open, inclusive Indo-Pacific and a rules-based international order.
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Source : www.thehindu.com Date : 2021-04-26

CHINA'S FIRST MARS ROVER NAMED 'ZHURONG'
Relevant for: Science & Technology | Topic: Space Technology & related matters

This artist's rendering provided to China's Xinhua News Agency on Aug. 23, 2016, by the lunar
probe and space project center of Chinese State Administration of Science, Technology and
Industry for National Defense, shows a concept design for the Chinese Mars rover and lander.   |
Photo Credit: AP

China’s first Mars rover will be named Zhurong after a traditional fire god, the government
announced Saturday.

The rover is aboard the Tianwen-1 probe that arrived in Mars orbit on February 24 and is due to
land in May to look for evidence of life.

It is part of Chinese space plans that include launching a crewed orbital station and landing a
human on the moon. China in 2019 became the first country to land a space probe on the little-
explored far side of the moon and in December returned lunar rocks to Earth for the first time
since the 1970s.

The rover’s title fits with the Chinese name for Mars — “Huo Xing,” or fire star, the China
National Space Administration said.

The name “signifies igniting the flame of China’s planetary exploration,” a deputy CNSA
administrator, Wu Yanhua, was cited by the official Xinhua News Agency as saying.

The top candidate for the landing site is Utopia Planitia, a rock-strewn plain where the U.S.
lander Viking 2 touched down in 1976.

CNSA says Tianwen-1's goals include analysing and mapping the Martian surface and geology,
looking for water ice and studying the climate and surface environment.

China would become the third country after the former Soviet Union and the United States to put
a robot rover on Mars.
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RESEARCHERS CREATE ULTRA-WHITE PAINT THAT
CAN COOL YOUR HOME
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Xiulin Ruan, a Purdue University professor of mechanical engineering, holds up his lab’s sample
of the whitest paint on record. Credit: Purdue University/Jared Pike  

Researchers from Purdue University in the U.S. have developed an ‘ultra-white’ paint, which
when painted onto buildings, can reflect the sunlight falling on them and lower the temperature
indoors by 4.5 degrees Celsius than the surroundings. They say this can alleviate global
warming on two counts; by reducing carbon emissions from air conditioners, and driving the
sun’s incoming heat away to outer space – a principle called radiative cooling.

The able to achieve this by adding Barium sulfate(BaSO4) to acrylic paint, imparting a
reflectance of 98.1%. This marked an improvement over the team’s earlier work last year that
made use of Calcium carbonate(CaCO3) as a filler material to produce a paint that boasted
95.5% reflectance. To lend context, heat-reflective commercial white paints in the market
possess reflectance ranging from 80 - 91%. But they are unable to maintain a temperature
consistently lower than the surroundings throughout the day.

Speaking to The Hindu over email, Xiulin Ruan, who headed the team, says “Our previous
CaCO3 paint could consistently cool 1.7 degrees Celsius below the ambient temperature. The
new BaSO4 paint can cool 4.5 degrees Celsius below the ambient surroundings.” The findings
were published recently in the journal ACS Applied Materials & Interfaces.

In BaSO4, they found a compound with low heat absorption and high sky emissivity. The
compound, characterised by a high electron band-gap, requires greater energy for an electron to
jump from the valence band to the conduction band and start conducting heat. This ensures
there is minimal absorption of the heat falling on the surface.

“The previous paint absorbs 4.5% sunlight while the new paint only absorbs 1.9%, representing
a 58% reduction of heat gain from the sun. For a one-story house with a 100m2 roof area, this
represents an increase of 2.6 kW cooling power for the new paint,” Dr. Ruan says.

By adopting a relatively high volume concentration of 60%, and employing particles of varying
sizes rather than a uniform one, the BaSO4-acrylic paint is able to reflect sunlight at a
wavelength suitable enough to pass through the atmosphere during the day and take it to deep
space — a principle called sky emissivity. The paint functioning in this manner can offer an
average cooling power of 117 W/m2.

“We did some simple analysis...and found out that you could save up to 70% air conditioning
cost in the summer,” Dr. Ruan says.

But there are apprehensions that the gains made this way could be offset by heating
requirements during winter. When asked about this, Dr. Ruan says: “Right now, this paint will be
most suitable for hot climates where air conditioning in the summer is the primary need rather
than heating in the winter. On certain days, you might not need to turn on the air conditioner
while on other very hot days, you need to turn on air conditioner, but the paint can help offset
some cooling demand. “

https://doi.org/10.1021/acsami.1c02368
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“However, it is possible to develop dynamic coatings to switch properties between summer and
winter hence used for all climates, but it will take some time,” he adds.
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DRDO DEVELOPS CRYSTAL BLADES FOR AERO
ENGINES
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

In a major technological breakthrough, the Defence Research and Development Organisation
(DRDO) on Monday said it has developed single crystal blade technology and supplied 60 of
such blades to the Hindustan Aeronautics Limited (HAL) as part of their indigenous helicopter
development programme for helicopter engine application.

“It is part of a programme taken up by the Defence Metallurgical Research Laboratory (DMRL),
a laboratory of the DRDO, to develop five sets, 300 in number, of single crystal high pressure
turbine (HPT) blades using a nickel-based super alloy,” the DRDO said in a statement. The
supply of the other four sets would be completed in due course, it said.

Critical component

Very few countries such as the U.S., the U.K., France and Russia have the capability to design
and manufacture such single crystal components, it said. The DRDO has been working for a
long time to develop this technology which is a critical component in aero engines.

Helicopters need compact and powerful aero-engines for operating at extreme conditions and to
achieve this, state-of-the-art single crystal blades having complex shape and geometry,
manufactured out of nickel-based super alloys capable of withstanding high temperatures of
operation are used.
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A BLACK HOLE DUBBED 'THE UNICORN' MAY BE
GALAXY'S SMALLEST ONE

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

A black hole located approximately 1,500 light years from our solar system, discovered in the
constellation Monoceros, pulls at a nearby red giant star, distorting its light in an undated
illustration.   | Photo Credit: OHIO STATE ILLUSTRATION/LAUREN F VIA REUTERS

Scientists have discovered what may be the smallest-known black hole in the Milky Way galaxy
and the closest to our solar system — an object so curious that they nicknamed it 'the Unicorn.'

The researchers said the black hole is roughly three times the mass of our sun, testing the lower
limits of size for these extraordinarily dense objects that possess gravitational pulls so strong not
even light can escape. A luminous star called a red giant orbits with the black hole in a so-called
binary star system named V723 Mon.

The black hole is located about 1,500 light years — the distance light travels in a year, 9.5 trillion
km — from Earth. While it may be the closest one to us, it is still far away. By way of
comparison, the closest star to our solar system, Proxima Centauri, is 4 light years away.

Detecting the unified call of black holes and stars

Black holes like this one form when massive stars die and their cores collapse.

"We nicknamed this black hole 'the Unicorn' partly because V723 Mon is in the Monoceros
constellation — which translates to unicorn — and partly because it is a very unique system" in
terms of the black hole's mass and relative closeness to Earth, said Ohio State University
astronomy doctoral student Tharindu Jayasinghe, lead author of the study published this week in
the journal Monthly Notices of the Royal Astronomical Society.

There are three categories of black holes:

"It is clear that nature makes black holes of a wide range of masses. But a three-solar-mass
black hole is a big surprise. There are no very good models for how to make such a black hole,
but I am sure people will work on that more now," said Ohio State University astronomy
professor and study co-author Kris Stanek.

'The Unicorn' falls into what the researchers called a "mass gap" between the largest-known
neutron stars - objects similarly formed by a large star's collapse - at around 2.2 times the mass
of our sun and what previously had been considered the smallest black holes at around five
times the sun's mass.

Astronomers sight wandering huge black hole, but at a safe distance

"'The unicorn' is truly one of the smallest black holes possible," Jayasinghe said.

Its strong gravity alters the shape of its companion star in a phenomenon known as tidal
distortion, making it elongated rather than spherical and causing its light to change as it moves
along its orbital path. It was these effects on the companion star, observed using Earth-based
and orbiting telescopes, that indicated the black hole's presence.

https://www.thehindu.com/profile/photographers/OHIO-STATE-ILLUSTRATION-LAUREN-F-VIA-REUTERS/
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"Black holes are electromagnetically dark, and so they are difficult to find," Jayasinghe said.

Unlike some other black holes orbiting with a star, this one was not observed to be drawing
material from its companion, which is 173 times more luminous than our sun. The only smaller
potential black hole is one with a mass 2.6 times that of our sun that was spotted in another
galaxy, Jayasinghe said.

Please enter a valid email address.

Policy-supported intensive agriculture led to unsustainable groundwater use, water scarcity
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CHINA LAUNCHES KEY MODULE OF SPACE STATION
PLANNED FOR 2022

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

A child stands near a giant screen showing the images of the Tianhe space station at an
exhibition featuring the development of China's space exploration on the country's Space Day at
China Science and Technology Museum in Beijing, China April 24, 2021.   | Photo Credit:
REUTERS

China launched an unmanned module on Thursday containing what will become living quarters
for three crew on a permanent space station that it plans to complete by the end of 2022, state
media reported.

The module, named "Tianhe", or "Harmony of the Heavens", was launched on the Long March
5B, China's largest carrier rocket, at 11:23 a.m. (0323 GMT) from the Wenchang Space Launch
Centre on the southern island of Hainan.

Tianhe is one of three main components of what would be China's first self-developed space
station, rivalling the only other station in service - the International Space Station (ISS).

The ISS is backed by the United States, Russia, Europe, Japan and Canada. China was barred
from participating by the United States.

"(Tianhe) is an important pilot project in the building of a powerful nation in both technology and
in space," state media quoted President Xi Jinping as saying in a congratulatory speech.

Tianhe forms the main living quarters for three crew members in the Chinese space station,
which will have a life span of at least 10 years.

The Tianhe launch was the first of 11 missions needed to complete the space station, which will
orbit Earth at an altitude of 340 to 450 km (211-280 miles).

In the later missions, China will launch the two other core modules, four manned spacecraft and
four cargo spacecraft.

Work on the space station programme began a decade ago with the launch of a space lab
Tiangong-1 in 2011, and later, Tiangong-2 in 2016.

Both helped China test the programme's space rendezvous and docking capabilities.

China has prioritised space exploration in recent years, with the aim of becoming a major space
power by 2030. By 2045, it hopes to establish a programme operating thousands of space flights
a year and carrying tens of thousands of tonnes of cargo and passengers.

Please enter a valid email address.

Tianwen-1's goals include analysing and mapping the Martian surface and geology, looking for
water ice and studying the climate and surface environment.
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IIT BOMBAY SHOWS HOW TO SOLVE OXYGEN
SHORTAGE BY CONVERTING NITROGEN GENERATOR
INTO OXYGEN GENERATOR
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

The Indian Institute of Technology (IIT) Bombay has come up with a creative and ingenious
solution to addressing the shortage of medical oxygen for the treatment of COVID-19 patients in
the country. The pilot project which has been tested successfully relies on a simple technological
hack: conversion of PSA (Pressure Swing Adsorption) Nitrogen Unit to PSA Oxygen Unit!

Initial tests done at IIT Bombay have shown promising results. Oxygen production could be
achieved at 3.5 atm pressure, with a purity level of 93% - 96 %. This gaseous oxygen can be
utilised for COVID-related needs across existing hospitals and upcoming COVID-19 specific
facilities by providing a continuous supply of oxygen.

How can the nitrogen unit be converted into an oxygen unit? " It has been done by fine-tuning
the existing Nitrogen Plant setup and changing the molecular sieves from Carbon to Zeolite"
says Prof. Milind Atrey, Dean (R&D), IIT Bombay, who led the project.

"Such nitrogen plants, which take air from the atmosphere as raw material, are available in
various industrial plants across India. Therefore, each of them could potentially be converted
into an oxygen generator, thus helping us tide over the current public health emergency", he
added.

The pilot project is a collaborative effort between IIT Bombay, Tata Consulting Engineers and
Spantech Engineers, Mumbai, who deal with PSA Nitrogen & Oxygen plant production.
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A PSA Nitrogen plant in the Refrigeration and Cryogenics Laboratory of IIT was identified for
conversion, to validate the proof of concept. To undertake this study on an urgent basis, an MoU
was signed between IIT Bombay, Tata Consulting Engineers and Spantech Engineers to finalise
a SOP that may be leveraged across the country.

Spantech Engineers installed the required plant components as a skid at IIT Bombay for
evaluation using IIT Bombay’s infrastructure at the IITB Nitrogen facility at the Refrigeration and
Cryogenics lab. This setup for the experiment was developed within three days, and the initial
tests have shown promising results, as mentioned above.

Prof. Milind Atrey acknowledges and thanks Mr. Amit Sharma, Managing Director, Tata
Consulting Engineers; along with Mr. Rajendra Tahiliani, Promoter, Spantech Engineers and
alumnus IIT Bombay (1970); Mr. Raj Mohan, MD, Spantech Engineers; and their passionate
team members for their collaboration and partnership on this project.

Congratulating the teams on the successful pilot in a timely manner amidst several constraints,
Mr. Amit Sharma said: “We are delighted to partner with IIT Bombay and Spantech Engineers,
and contribute towards an innovative solution for emergency oxygen generation using existing
infrastructure towards helping the country tide over the current crisis. Such partnerships
between industry and academia can accelerate our vision towards the Atma-Nirbhar Bharat.”

Prof. Subhasis Chaudhuri, Director IIT Bombay, congratulated all the involved parties and said
that such partnership between academia and industry is highly desirable and essential for the
growth and success of our nation.

Contact info :

Prof. Milind Atrey, IIT Bombay

(email:matrey@iitb.ac.in)

(phone:+91-22-25767522)

Or

Tata Consulting Engineers, Mumbai.
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the country. The pilot project which has been tested successfully relies on a simple technological
hack: conversion of PSA (Pressure Swing Adsorption) Nitrogen Unit to PSA Oxygen Unit!

Initial tests done at IIT Bombay have shown promising results. Oxygen production could be
achieved at 3.5 atm pressure, with a purity level of 93% - 96 %. This gaseous oxygen can be
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facilities by providing a continuous supply of oxygen.

How can the nitrogen unit be converted into an oxygen unit? " It has been done by fine-tuning
the existing Nitrogen Plant setup and changing the molecular sieves from Carbon to Zeolite"
says Prof. Milind Atrey, Dean (R&D), IIT Bombay, who led the project.

"Such nitrogen plants, which take air from the atmosphere as raw material, are available in
various industrial plants across India. Therefore, each of them could potentially be converted
into an oxygen generator, thus helping us tide over the current public health emergency", he
added.

The pilot project is a collaborative effort between IIT Bombay, Tata Consulting Engineers and
Spantech Engineers, Mumbai, who deal with PSA Nitrogen & Oxygen plant production.

A PSA Nitrogen plant in the Refrigeration and Cryogenics Laboratory of IIT was identified for
conversion, to validate the proof of concept. To undertake this study on an urgent basis, an MoU
was signed between IIT Bombay, Tata Consulting Engineers and Spantech Engineers to finalise
a SOP that may be leveraged across the country.

Spantech Engineers installed the required plant components as a skid at IIT Bombay for
evaluation using IIT Bombay’s infrastructure at the IITB Nitrogen facility at the Refrigeration and
Cryogenics lab. This setup for the experiment was developed within three days, and the initial
tests have shown promising results, as mentioned above.

Prof. Milind Atrey acknowledges and thanks Mr. Amit Sharma, Managing Director, Tata
Consulting Engineers; along with Mr. Rajendra Tahiliani, Promoter, Spantech Engineers and
alumnus IIT Bombay (1970); Mr. Raj Mohan, MD, Spantech Engineers; and their passionate
team members for their collaboration and partnership on this project.

Congratulating the teams on the successful pilot in a timely manner amidst several constraints,
Mr. Amit Sharma said: “We are delighted to partner with IIT Bombay and Spantech Engineers,
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and contribute towards an innovative solution for emergency oxygen generation using existing
infrastructure towards helping the country tide over the current crisis. Such partnerships
between industry and academia can accelerate our vision towards the Atma-Nirbhar Bharat.”

Prof. Subhasis Chaudhuri, Director IIT Bombay, congratulated all the involved parties and said
that such partnership between academia and industry is highly desirable and essential for the
growth and success of our nation.

Contact info :

Prof. Milind Atrey, IIT Bombay

(email:matrey@iitb.ac.in)

(phone:+91-22-25767522)

Or

Tata Consulting Engineers, Mumbai.
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