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Source : www.thehindu.com Date : 2021-07-01

AUSTRALIA URGES PARENTS TO KEEP APPLE
AIRTAGS AWAY FROM CHILDREN
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Australia’s regulator is urging parents to keep children away from Apple AirTags due to safety
concerns   | Photo Credit: Apple

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

Australia’s regulator is urging parents to keep children away from Apple AirTags due to safety
concerns over its battery. AirTags are small Bluetooth-based tracking devices that can be
attached to keys or wallets. They are powered by lithium-ion battery.

The Australian Competition & Consumer Commission (ACCC) says that the AirTag’s ‘button’
battery can be easily removed, and compartment’s lid does not always secure fully on closing.

"As a safety precaution, we urge parents to keep AirTags away from their children," ACCC said
in a statement.

The ACCC said, if swallowed, a button battery can get stuck in a child’s throat and cause a
chemical reaction that burns through tissue, causing death or serious injury. Insertion of the
battery into ears and noses could lead to significant injuries.

Three children have died and 44 have been severely injured in Australia from incidents involving
button batteries in other products, ACCC noted. It estimates that more than one child a month is
seriously injured by inserting batteries contained in several consumer goods worldwide.

Also Read | Apple's new AirTags could factor into U.S. Senate antitrust hearing

Apple states that the AirTag is “designed to meet international child safety standards, … by
requiring a two-step push-and-turn mechanism to access the user-replaceable battery”, and that
it is “working to ensure that [its] products will meet or exceed new standards.”

Australia introduced mandatory safety and information standards in December last year. This
applies to all consumer goods containing button batteries. The mandatory standards were
effective from 22 June 2022.

The country will now impose fines on retailers or manufacturers that supply button batteries, or
products containing them, that do not comply with the mandatory standards, ACCC said.

Our code of editorial values

At the heart of the dispute between Twitter and the Union government is who gets to decide
what goes on the platform, and both parties are claiming to be defenders of free speech.

Will they become law? How will the move impact India?
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Source : www.thehindu.com Date : 2021-07-05

NEW SOURCE OF GRAVITATIONAL WAVES DETECTED
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Scientists have for the first time detected gravitational waves – ripples in the fabric of space-time
– produced by the collision of a neutron star and a black hole. This finding confirms that there
are neutron star-black hole systems and will help answer many questions about the cosmos,
from star formation to the expansion rate of our universe.

Gravitational waves are produced when celestial objects collide and the ensuing energy creates
ripples in the fabric of space-time which carry all the way to detectors on Earth.

The reverberations from the two celestial objects were picked up using a global network of
gravitational wave detectors, the most sensitive scientific instruments ever built, according to the
researchers from UK’s Strathclyde University. The university is part of the international network
of scientists, the LIGO Scientific Collaboration. On January 5 this year, the Advanced LIGO
detector in Louisiana, US and the Advanced Virgo detector in Italy, picked up the final throes of
the death spiral between a neutron star – the collapsed core of a massive supergiant star – and
a black hole as they circled ever closer and merged together.

Just days later, a second signal was picked up by both detectors coming from the final orbits
and smashing together of another neutron star and black hole pair.

This is the first time scientists have seen gravitational waves from a neutron star and a black
hole Previous gravitational wave detections have spotted black holes colliding, and neutron stars
merging but not one of each, the researchers said.

“These detections confirm that there are populations of binary systems consisting of a neutron
star and a black hole,” said Professor Stuart Reid from the Department of Biomedical
Engineering at Strathclyde.

“Such astrophysical systems can help answer many big questions about the universe, from star
formation and stellar evolution, to the expansion fate of our Universe,” Reid said in a statement.

Since the first ever direct detection of gravitational waves in 2015, astronomers have predicted
that this type of system – a black hole and neutron star merger – could exist, but without any
compelling observational evidence.

Now that scientists have finally witnessed the existence of this new type of system, they said
their detection will bring important new clues about how black holes and neutron stars form.

In future the team hopes to detect many more neutron star-black hole collisions, including cases
where the black hole tearing apart the neutron star is observed in both gravitational waves and
light.

These observations will help scientists to find out more about what neutron stars are made of.

Our code of editorial values

Depending on how well humans get a handle on carbon emissions and rising temperatures, a
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child born today could be confronted with multiple climate-related health threats before turning
30, the report shows.
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Source : www.idsa.in Date : 2021-07-10

INDIGENISATION – IN NEED OF POLICY FRAMEWORK
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology

More from the author

India has been striving for indigenisation of defence production for close to three decades. To
give impetus to the efforts, the Ministry of Defence (MoD) had constituted a committee in the
early 1990s under Prof APJ Abdul Kalam. The committee suggested a 10-year roadmap to
increase the indigenous component in the total expenditure on capital procurement from 30 per
cent in 1992-93 to 70 per cent by 2005. This goal could not be achieved and there continues to
be some confusion about the present state of indigenisation.

Several steps have been taken in the last 20 years, but the outcome of these efforts remains a
matter of debate as the available data on indigenisation is confusing. According to a recent
report of the Standing Committee on Defence (SCoD), only 93 of the 213 contracts worth about
Rs 1,76,569 crore were awarded to foreign vendors of the USA, Russia, Israel, France, and
some other countries between the financial years (FYs) 2016-17 and 2019-20.1

The same report shows that the proportion of expenditure on imported defence equipment in the
total expenditure went up from 30.41 per cent in the FY 2010-11 to 43.22 in the FY 2019-20,
and though in the first three quarters of the following year (FY 2020-21), it plummeted to 32.39
per cent,2 it is possible that the percentage jumped up again by the end of the year. These
figures give the impression that the goal set by the APJ Abdul Kalam Committee has largely
been met. However, this is not borne out by other empirical evidence.

In the last five years alone, several contracts have been awarded to the foreign vendors for an
assortment of platforms like Dassault’s twin-engine Medium Multi-Role Combat Aircraft
(MMRCA), Boeing’s multi-role combat AH-64E Apache and vertical-lift Chinook helicopters,
Lockheed Martin’s C-130J Super Hercules four-engine turboprop military transport aircraft, and
Russian Almaz-Antey’s S-400 Triumf Air Defence System.

The Strategic Partnership Model adopted in 2016, which envisages manufacturing of foreign-
origin platforms by the Indian companies with the transfer of technology from the former, is
another indication that presently India does not have the capability to design and develop state-
of-the-art fighter aircraft, helicopters, submarines, and armoured fighting vehicles/main battle
tanks. But, above all, according to Stockholm International Peace Research Institute (SIPRI),
India was the second-largest importer of arms in 2016-20 after Saudi Arabia.3

The best explanation for these contradictory sets of facts is that while the Indian industry has
done reasonably well in manufacturing foreign-origin equipment with the help of technology
transfer from the foreign Original Equipment Manufacturers and in indigenising components, it
still lacks the capability to indigenously design and develop major platforms, with a few
exceptions like the Light Combat Aircraft Tejas, which is what indigenisation should be all about.

Even in respect of components and assemblies, no data/information is available to show
whether these are critical parts of the equipment/platforms in which these are used. This is
important because the extent of indigenisation of a product matters little if a critical part, even if it
constitutes a miniscule percentage of the overall product, is not indigenised. In hostile
circumstances, the OEM or the country of its origin could deny the export of such items and
paralyse production in India.

/taxonomy/term/1034
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Seen in this perspective, the level of indigenisation of defence production in India is quite low.
Broadly, there are four reasons for this.

Absence of an Overarching Policy Framework

The primary reason is the absence of a pragmatic overarching indigenisation policy. What
comes closest to it is a notification issued by the Department of Defence Production (DDP) in
2019.4 It cannot be the guiding document for a concerted effort as it only contains the policy for
indigenisation of components and spare parts used by the Defence Public Sector Undertakings
(DPSUs) and the Ordnance Factory Board (OFB) in the manufacturing process.

Be that as it may, this document too suffers from many conceptual and procedural inadequacies.
For example, the stipulation that the ‘indigenised product should invariably be cheaper and meet
all technical and functional specifications of the imported component which it seeks to replace’5 ,
makes it unrealistic and unworkable as the indigenised products are not always cheaper.

No wonder then that the focus of the DPSUs/OFB has been mainly on the indigenisation of
items that can be manufactured in India at a cheaper cost vis-à-vis the cost of importing them.
Such items do not generally account for a substantial proportion of the technologies that go into
the making of a high-technology product and, therefore, the extent of indigenisation of critical
components in various defence products continues to be low.

Absence of an Overarching Organisation

The second reason is the absence of an overarching organisation to channelise the efforts being
made by several agencies towards a pre-defined goal. Besides DPSUs and the OFB, other
agencies presently involved in indigenisation efforts include the Indigenisation Directorates of
the Services, Defence Research and Development Organisation (DRDO), and the Defence
Innovation Organisation (DIO).6 The efforts being made by these agencies are largely disjointed
and lack synergy, and no mechanism is in place to facilitate their interaction with the armed
forces which are the primary stakeholders in the indigenisation efforts.

Procedural Complexities and Financial Viability

Procedural complexities are the third reason for the slow pace of indigenisation. Though some
efforts have been made in recent years to smoothen the process, agencies involved in
indigenisation continue to follow their own procedures and norms.

A typical example is the process of selection of partners from, and giving assurance of orders to,
the private sector industry, especially the Micro, Small and Medium Enterprises (MSMEs), who
play a critical role in developing niche technologies and providing solutions that are critical for
indigenisation. Besides, no satisfactory system is in place to address the issue of Intellectual
Property Rights violations that are bound to arise if import substitutes are to be designed and
developed in India.

Budgetary Constraints

Lastly, there is a severe budgetary constraint, making it difficult to earmark substantial sums of
money to undertake large-scale efforts, especially for indigenous design, development and
production of futuristic equipment, platforms, and weapon systems, which is essential for
achieving self-reliance.

Indigenisation depends heavily on research and development (R&D), on which the public
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spending in India has consistently been quite low. Barring a few notable exceptions, even the
private sector has been reluctant to make heavy investments in R&D because of the uncertainty
that the MoD will procure the indigenously developed product.

As the first step, the MoD needs to formulate a composite policy that focuses on indigenisation
in high priority technology areas, shedding the notion that it must necessarily result in savings.
The commercial viability of the identified projects and institutional arrangement for financing
them, apart from a mechanism to accommodate the cost of failed efforts, must form the bedrock
of the policy.

As a matter of policy, a distinction needs to be made between indigenisation of major systems-
equipment, weapons, and assorted platforms – that of components, assemblies, and sub-
assemblies. This is important because the challenges faced in the indigenisation of these two
categories of defence materiel are different. The approach to indigenisation in these two distinct
areas will have to be different.

Secondly, there must be an overarching organisation to coordinate indigenisation efforts
currently being made almost independently by several institutions mentioned above. This
organisation will have to work out a system for ensuring deeper involvement of the private sector
in the indigenisation effort, apart from engagement with other scientific institutions, innovators,
foreign entities, and academia.

The private sector, especially the MSMEs, and Start-ups, can play a major role in achieving the
intended results. However, funding is a major issue for them, as also the assurance of the
follow-on orders being placed on them. These issues will require to be addressed.

Thirdly, procedural issues need to be resolved to ensure that the testing, quality assurance and
certification agencies work more as a part of the team engaged in indigenisation rather than as
external technology audit entities. This may also require the quality assurance personnel to
acquire and upgrade their domain expertise, as well as test procedures, equipment and
methodologies.

This is just an example of the procedural tangles besetting indigenisation. Many other issues,
such as the setting of extremely stringent specifications by the services and lack of clarity about
the aggregated long-term demand for the indigenised product – for special alloys, for example –
also slow down indigenisation as action cannot be taken in such cases in the absence of
economy of scales.

Fourth, legal issues that often come in the way of indigenisation of products need to be tackled.
This is more relevant in the case of substitution of parts and assemblies fitted in the imported
equipment through indigenisation efforts which pose a problem because of the legal constraints
imposed by the warranty/guarantee clauses in the contracts awarded by the MoD/Services to
the technology provider concerned.  

Lastly, indigenisation is driven by commercial considerations. No seller will opt for indigenisation
if it involves the risk of conceding a competitive edge to another seller because of the additional
cost of indigenisation, or if the delivery schedule is inflexible allowing no room for indulging in
time-taking indigenisation efforts, or there is uncertainty about the MoD’s ability to place follow-
on orders for indigenised products because of the enduring financial constraints it has been
facing for long.

A more modest and focussed mission-mode approach to indigenisation can produce better
results.
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Source : www.thehindu.com Date : 2021-07-10

NEW TOOL LIMITS DISRUPTIONS CAUSED BY SPACE
OPERATIONS, FAA SAYS

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

According to the FAA, there were 45 space launches and reentries last year, a record, and that
could rise to more than 70 this year.   | Photo Credit: AP

Federal regulators said Thursday they now can better track rocket launches and space vehicles
returning to Earth, which could cut the amount of time that airplanes must be routed around
space operations.

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

The Federal Aviation Administration said a new tool automates the near-instantaneous delivery
of data about a space vehicle's flight path to the nation's air traffic control system.

The tool, called the Space Data Integrator, will replace a system in which much of the work of
giving telemetry data about space vehicles to air traffic control managers is done manually.

Elon Musk's SpaceX was the first company to share flight telemetry data with the FAA, and
others including Jeff Bezos' Blue Origin have since joined the program, according to the FAA.

The FAA said the new technology was first used on June 30 for the launch of SpaceX's
Transporter 2, which lifted off from Cape Canaveral, Florida, carrying dozens of satellites into
orbit. It will be used again with the pending return of a SpaceX cargo ship from the International
Space Station, the agency said.

Also Read | Bezos, Branson and Musk: Who is winning the space tourism race?

“With this capability, we will be able to safely reopen the airspace more quickly and reduce the
number of aircraft and other airspace users affected by a launch or reentry,” FAA Administrator
Stephen Dickson said.

During space operations, the FAA shuts down a huge section of airspace for hours in case the
rocket or the space vehicle breaks apart. Airlines must reroute flights, which causes them to
burn more fuel and fall behind schedule. A single launch can affect hundreds of flights.

The growth of the commercial space industry, and with it the number of launches and reentries,
has raised concern among airlines that disruptions will become more frequent.

According to the FAA, there were 45 space launches and reentries last year, a record, and that
could rise to more than 70 this year.

The FAA said other changes it has already made have reduced airspace closures from an
average of more than four hours to a little more than two hours for a launch. The agency said
the Space Data Integrator will reduce that further, but didn't give a precise time.

Our code of editorial values
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At the heart of the dispute between Twitter and the Union government is who gets to decide
what goes on the platform, and both parties are claiming to be defenders of free speech.

Will they become law? How will the move impact India?
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Source : www.thehindu.com Date : 2021-07-12

INDIAN RESEARCHERS SPOT RARE SUPERLUMINOUS
SUPERNOVA SHINING WITH BORROWED ENERGY
SOURCE

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

An extremely bright, hydrogen deficient, fast-evolving supernova that shines with the energy
borrowed from an exotic type of neutron star with an ultra-powerful magnetic field has been
spotted by Indian researchers.

A deep study of such ancient spatial objects can help probe the mysteries of the early universe,
the Department of Science and Technology (DST) said.

Supernovae (SNe) are highly energetic explosions in the universe releasing an enormous
amount of energy. Such type of supernovae called SuperLuminous Supernova (SLSNe) are very
rare.

This is because they generally originated from very massive stars (minimum mass limit is more
than 25 times that of the sun), and the number distribution of such massive stars in our galaxy or
in nearby galaxies is sparse. Among them, SLSNe-I has been counted to about 150 entities
spectroscopically confirmed so far, the DST said.

These ancient objects are among the least understood SNe because their underlying sources
are unclear, and their extremely high peak luminosity is unexplained, it said.

The SN 2020ank, first discovered by the Zwicky Transient Facility on January 19, 2020, was
studied by scientists from Aryabhatta Research Institute of Observational Sciences (ARIES)
Nainital, a research institute under the Department of Science and Technology (DST), from
February 2020 and then through the coronavirus lockdown phase of March and April, the DST
said.

The apparent look of the SN was very similar to other objects in the field. However, once the
brightness was estimated, it turned out as a very blue object reflecting its brighter character, it
said.

The team observed it using special arrangements at India's recently commissioned Devasthal
Optical Telescope (DOT-3.6m) along with two other Indian telescopes: Sampurnanand
Telescope-1.04m and Himalayan Chandra Telescope-2.0m, it said.

They found that the outer layers of the onion structured supernovae had been peeled off, and
the core was shining with a borrowed energy source, it added.

The study led by Amit Kumar, a PhD student working under S B Pandey, and published in the
Monthly Notice of the Royal Astronomical Society suggested a possibly powering source from
an exotic type of neutron star with an ultra-powerful magnetic field (magnetar) with a total
ejected mass of ~ 3.6  7.2 times the mass of the sun, the DST said The study established the
role of 3.6. DOT is exploring very rare distant SLSNe in the future.

Deeper investigations could explore the underlying physical mechanisms, possible progenitors,
and environments hosting such rare explosions and their possible associations with other
energetic explosions like Gamma-ray bursts (GRBs) and Fast Radio Bursts (FRBs), the DST
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said.
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Source : www.pib.gov.in Date : 2021-07-15

SCIENTISTS TRACK BEHAVIOUR OF INTESTINAL
BACTERIA
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

The mystery of how does the bacterial resident of the human intestine, the E-coli move towards
or away from chemicals---a phenomenon called chemotaxis, has intrigued scientists for a long
time. E.coli bacteria show chemotaxis in response to different chemicals present in human
gastrointestinal tract. 

Scientists have now found the condition that is most suitable for getting the best chemotactic
performance. The new finding will help track behavior of E-Coli bacteria in response to chemical
signals. The response of E-Coli to chemicals in the intestine bacteria plays a crucial role in the
functioning of the human intestine. 

Many organisms in nature respond to the chemical signal received from their environment by
showing bodily motion or as chemotaxis. A sperm cell finds the ovum using chemotaxis. White
blood cells that are needed for healing injuries find the site of injury or inflammation by
chemotaxis. Butterflies also track flowers, and male insects reach their targets by using
chemotaxis.  Understanding chemotaxis involves how it is affected by various conditions present
inside the cell or in the environment. 

E.coli uses its run-and-tumble motion to migrate towards the region with more nutrients. The
nutrient molecules bind to the chemo-receptors present on the cell membrane, and this input
signal is processed by the sensing module of the signaling network, finally modulating the run-
and-tumble motion of the cell. The adaptation module of the signaling network ensures that the
intracellular variables do not deviate too far from their average values. 

One important aspect of signaling network of chemotaxis is the cooperativity or clustering
tendency of the chemo-receptors, which helps amplifying the input signal, and as a result, E.coli
can respond to even very weak concentration gradient. Thus receptor clustering was known to
increase the sensitivity of the cell. However, some recent experiments have shown that receptor
clustering also causes fluctuations in the signaling network triggering scientists to explore
conditions that activate the best chemotactic performance. 

In a recent study, scientists from S. N. Bose National Centre for Basic Sciences, an Autonomous
Research Institute established under the Department of Science and Technology, Govt. of
India, have theoretically shown that there is an optimum size of the receptor clusters at which
the E.coli cell shows the best-directed motion guided by chemical signal received from its
environment. 

The team led by Sakuntala Chatterjee took the first step in understanding how the response can
be made most efficient by tuning the receptor cooperativity in the study published in Physical
Review E (Letters). 

To quantify performance, they measured how fast the cell climbs up the concentration gradient
or how strongly the cell is able to localize in the nutrient-rich region. According to the team, good
performance also means a strong ability of the cell to distinguish between nutrient-rich and
nutrient-depleted regions in space. The team found all these measures reach a peak at a
specific size of the receptor clusters. 
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They have shown this optimality is a result of a competition between sensing and adaptation
modules of the network. According to the present work, as cluster size increases, sensing is
enhanced, which improves chemotactic performance. But for large clusters, fluctuations also
increase, and adaptation comes into play. The signaling network is now controlled by the
adaptation module, and sensing plays a less significant role which brings down the performance.
The study can improve understanding of chemotactic behavior, particularly of an
organism forming the bulk of bacterial samples for experiments owing to its ability to replicate
fast and adapt easily to change in its environment. 

Publication details:

DOI: https://doi.org/10.1103/PhysRevE.103.L030401 

For more details, Sakuntala Chatterjee (sakuntala.chatterjee@bose.res.in) may be contacted.

 

SS/RKP

The mystery of how does the bacterial resident of the human intestine, the E-coli move towards
or away from chemicals---a phenomenon called chemotaxis, has intrigued scientists for a long
time. E.coli bacteria show chemotaxis in response to different chemicals present in human
gastrointestinal tract. 

Scientists have now found the condition that is most suitable for getting the best chemotactic
performance. The new finding will help track behavior of E-Coli bacteria in response to chemical
signals. The response of E-Coli to chemicals in the intestine bacteria plays a crucial role in the
functioning of the human intestine. 

Many organisms in nature respond to the chemical signal received from their environment by
showing bodily motion or as chemotaxis. A sperm cell finds the ovum using chemotaxis. White
blood cells that are needed for healing injuries find the site of injury or inflammation by
chemotaxis. Butterflies also track flowers, and male insects reach their targets by using
chemotaxis.  Understanding chemotaxis involves how it is affected by various conditions present
inside the cell or in the environment. 

E.coli uses its run-and-tumble motion to migrate towards the region with more nutrients. The
nutrient molecules bind to the chemo-receptors present on the cell membrane, and this input
signal is processed by the sensing module of the signaling network, finally modulating the run-
and-tumble motion of the cell. The adaptation module of the signaling network ensures that the
intracellular variables do not deviate too far from their average values. 

One important aspect of signaling network of chemotaxis is the cooperativity or clustering
tendency of the chemo-receptors, which helps amplifying the input signal, and as a result, E.coli
can respond to even very weak concentration gradient. Thus receptor clustering was known to
increase the sensitivity of the cell. However, some recent experiments have shown that receptor
clustering also causes fluctuations in the signaling network triggering scientists to explore
conditions that activate the best chemotactic performance. 

In a recent study, scientists from S. N. Bose National Centre for Basic Sciences, an Autonomous
Research Institute established under the Department of Science and Technology, Govt. of
India, have theoretically shown that there is an optimum size of the receptor clusters at which
the E.coli cell shows the best-directed motion guided by chemical signal received from its

https://doi.org/10.1103/PhysRevE.103.L030401
mailto:sakuntala.chatterjee@bose.res.in
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environment. 

The team led by Sakuntala Chatterjee took the first step in understanding how the response can
be made most efficient by tuning the receptor cooperativity in the study published in Physical
Review E (Letters). 

To quantify performance, they measured how fast the cell climbs up the concentration gradient
or how strongly the cell is able to localize in the nutrient-rich region. According to the team, good
performance also means a strong ability of the cell to distinguish between nutrient-rich and
nutrient-depleted regions in space. The team found all these measures reach a peak at a
specific size of the receptor clusters. 

They have shown this optimality is a result of a competition between sensing and adaptation
modules of the network. According to the present work, as cluster size increases, sensing is
enhanced, which improves chemotactic performance. But for large clusters, fluctuations also
increase, and adaptation comes into play. The signaling network is now controlled by the
adaptation module, and sensing plays a less significant role which brings down the performance.
The study can improve understanding of chemotactic behavior, particularly of an
organism forming the bulk of bacterial samples for experiments owing to its ability to replicate
fast and adapt easily to change in its environment. 

Publication details:

DOI: https://doi.org/10.1103/PhysRevE.103.L030401 

For more details, Sakuntala Chatterjee (sakuntala.chatterjee@bose.res.in) may be contacted.
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AUTOMATED TRAIN TOILET SEWERAGE DISPOSAL
SYSTEM -  A COST-EFFECTIVE ALTERNATIVE TO BIO-
TOILETS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

An automated technology for collection of toilet waste which is easy to maintain and seven times
cheaper alternative to the bio-toilets, developed by an Indian scientist, can be used to maintain
the toilet system of the Indian Railways.

Existing Bio toilets use anaerobic bacteria for converting human waste to gas, but that bacteria
can’t decompose plastic and cloth materials dumped into toilets by passengers. Hence
maintenance and removing of such non decomposed materials inside the tank is difficult.

The technology developed by Dr. R.V. Krishnaiah from Chebrolu Engineering Collegeisan
automated system for collection of toilet waste from running trains and segregation of different
materials and processing into usable things.

The technology developed with support from the Advanced Manufacturing Technologies
programme of the Department of Science & Technology (DST), aligned with the ‘Make in India’
initiative has been granted five  National patents and is in the testing phase.

The automated system consists of three simple steps--the septic tank (which is placed under the
track, i.e., train line) top cover gets opened when train approaches to the septic tank place by
using Radio Frequency Identification (RFID) sensor and reader placed at Engine and septic tank
position respectively, sewerage material in toilet tanks is dropped into the septic tank when they
are mutually synchronized, and finally the septic tank cover gets closed when train departs away
from it.

The collected sewerage material from train toilets is segregated such that human waste is stored
in one tank, and other materials such as plastic materials, cloth materials, and so on are stored
in another tank. The human waste is further processed separately to convert into usable
material. The plastic and cloth materials are processed separately.

This technology has been developed targeting the Indian Railways specifically with the aim of
cost reduction and to obviate the necessity of time-consuming anaerobic bacteria generation. In
contrast with Bio toilets which cost one lakh per unit, the new technology brings down the cost to
Fifteen thousand rupees only. Dr. R.V. Krishnaiah has tied up with MTE Industries for further
upscale of this technology.

 

For more details, Dr. R.V.Krishnaiah(9951222268, r.v.krishnaiah@gmail.com) can be contacted.

 

 

mailto:r.v.krishnaiah@gmail.com
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Figure: The Front View of the System
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the toilet system of the Indian Railways.

Existing Bio toilets use anaerobic bacteria for converting human waste to gas, but that bacteria
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The technology developed with support from the Advanced Manufacturing Technologies
programme of the Department of Science & Technology (DST), aligned with the ‘Make in India’
initiative has been granted five  National patents and is in the testing phase.

The automated system consists of three simple steps--the septic tank (which is placed under the
track, i.e., train line) top cover gets opened when train approaches to the septic tank place by
using Radio Frequency Identification (RFID) sensor and reader placed at Engine and septic tank
position respectively, sewerage material in toilet tanks is dropped into the septic tank when they
are mutually synchronized, and finally the septic tank cover gets closed when train departs away
from it.

The collected sewerage material from train toilets is segregated such that human waste is stored
in one tank, and other materials such as plastic materials, cloth materials, and so on are stored
in another tank. The human waste is further processed separately to convert into usable
material. The plastic and cloth materials are processed separately.

This technology has been developed targeting the Indian Railways specifically with the aim of
cost reduction and to obviate the necessity of time-consuming anaerobic bacteria generation. In
contrast with Bio toilets which cost one lakh per unit, the new technology brings down the cost to
Fifteen thousand rupees only. Dr. R.V. Krishnaiah has tied up with MTE Industries for further
upscale of this technology.

 

For more details, Dr. R.V.Krishnaiah(9951222268, r.v.krishnaiah@gmail.com) can be contacted.
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Figure: The Front View of the System
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Source : www.thehindu.com Date : 2021-07-19

AI TOOL DEVELOPED TO STUDY CANCER-CAUSING
MUTATIONS

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

Novel approach: Looking at the neighbourhood to gauge the mutation is unexplored largely.   |
Photo Credit: Mohammed Haneefa Nizamudeen;iStockphoto

Researchers at IIT Madras have developed an AI tool called NBDriver (neighbourhood driver)
for use in analysing cancer-causing mutations in cells. By looking at the neighbourhood, or
context, of a mutation in the genome, it can look at harmful “driver” mutations and distinguish
them from neutral “passenger” mutations.

This technique of looking at the genomic neighbourhood to make out the nature of the mutation
is a novel and largely unexplored one. In a paper published in the journal Cancers, the
researchers explain that the nature of the mutation depends on the neighbourhood, and how this
tool may be used to draw the line between driver and passenger mutations.

B. Ravindran, head of the Robert Bosch Centre for Data Science and AI at IIT Madras and one
of the corresponding authors, said in a press release that one of the major challenges faced by
cancer researchers involves the differentiation between the relatively small number of “driver”
mutations that enable the cancer cells to grow and the large number of “passenger” mutations
that do not have any effect on the progression of the disease.

In previously published techniques, researchers typically analysed DNA sequences from large
groups of cancer patients, comparing sequences from cancer as well as normal cells and
determined whether a particular mutation occurred more often in cancer cells than random, said
Prof. Karthik Raman, from the biotechnology department of IIT Madras and another
corresponding author. “However, this ‘frequentist’ approach often missed out on relatively rare
driver mutations,” he noted, adding that some studies have also looked at the changes caused
by the driver mutations in the production of essential biological products such as proteins.

The method of distinguishing between driver and passenger mutations solely by looking at the
neighbourhood is novel. “Through robust statistical modelling, we show that there is a significant
difference in the pattern of sequences (or context) surrounding the driver and passenger
mutations,” said Shayantan Banerjee, who is a master’s student in the Department of
Biotechnology, IIT Madras, and the lead author of the paper.

The researchers studied a dataset containing 5,265 mutations to derive the model. According to
Prof. Raman, NBDriver, had an overall accuracy of 89% and ranked second out of 11 prediction
algorithms. In comparison, he said that the top performing tool, or FATHMM, achieved an
accuracy of 91% on the same dataset.

For the future, the group aims to develop an easy-to-use drag-and-drop web interface that will
enable cancer researchers with limited computational or programming skills to get predictions
and extract genomic information on their preferred set of mutations. “We will also be pursuing
further studies on the context [or neighbourhood] of these mutations, and how they impact the
evolution of cancer. Why do we see differences in the context between the driver and passenger
mutations in the first place?” said Prof Raman.

The group also plans that NBDriver will be a part of a broader cancer genomic sequence

https://www.thehindu.com/profile/photographers/Mohammed-Haneefa-Nizamudeen-iStockphoto/
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analysis "pipeline" being developed at the centres.
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QUESTION CORNER
Relevant for: Science & Technology | Topic: Space Technology & related matters

New theory: This invokes the Sun’s magnetic field.   | Photo Credit: buradaki;iStockphoto

 

A study by researchers from the University of Maryland disputes the prevailing hypothesis on
why Mercury has a big-sized core relative to its mantle (the layer between its core and crust).
Scientists had argued that hit-and-run collisions with other bodies during the formation of our
solar system resulted in much of Mercury’s rocky mantle being removed, leaving behind the big,
dense, metal core inside. But new research reveals that Sun’s magnetism is the reason for this
and not the collisions.

The researchers developed a model showing that the density, mass and iron content of a rocky
planet’s core are influenced by its distance from the Sun’s magnetic field (Progress in Earth and
Planetary Science).

There is a gradient in which the metal content in the core drops off as the four inner planets of
our solar system get further from the Sun. The current work explains this by showing that the
distribution of raw materials in the early forming solar system was controlled by the Sun’s
magnetic field.

The new model shows that during the early formation of our solar system, when the young Sun
was surrounded by a swirling cloud of dust and gas, grains of iron were drawn toward the centre
by the Sun's magnetic field. When the planets began to form from clumps of that dust and gas,
planets closer to the sun incorporated more iron into their cores than those further away.

Our code of editorial values

This study was completed before the emergence of the Delta variant of SARS-CoV-2 now
dominating in the U.K.
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SURVEILLANCE REFORM IS THE NEED OF THE HOUR
Relevant for: Science & Technology | Topic: IT, Internet and Communications

It is worth asking why the government would need to hack phones and install spyware when
existing laws already offer impunity for surveillance. This unsettling query arises on the basis of
reports emerging from a collaborative investigation by journalists from around the world,
including from India’s The Wire, titled the ‘Pegasus Project’. Reports say that over “300 verified
Indian mobile telephone numbers, including those used by ministers, opposition leaders,
journalists, the legal community, businessmen, government officials, scientists, rights activists
and others”, were targeted using spyware made by the Israeli firm, NSO Group.

Subsequent reporting showed that the Pegasus spyware had been used to target 37 phones, of
which 10 belonged to Indians. Amnesty International’s Security Lab was then able to confirm
that Pegasus was used to compromise the phones of former journalist of The Indian Express
Sushant Singh, former editor of the Economic and Political Weekly Paranjoy Guha Thakurta,
former Outlook journalist S.N.M. Abdi, and The Wire’s two founding editors Siddharth
Varadarajan and M.K. Venu.

These revelations highlight a disturbing trend with regard to the use of hacking software against
dissidents and adversaries. In 2019, similar allegations were made about the use of Pegasus
against journalists and human rights activists. Most of them were situated in Maharashtra and
Chhattisgarh as the hack targeted lawyers related to the Bhima Koregaon case and Dalit
activists, respectively. However, despite repeated calls for investigations, the relevant State
governments failed to do so.

A significant number of Indians reportedly affected by Pegasus this time are again journalists.
This is not surprising since the World Press Freedom Index produced by Reporters Without
Borders has ranked India 142 out of 180 countries in 2021. What is shocking, however, is that
the press requires (and in democracies is afforded) greater protections on speech and privacy.
Privacy and free speech are what enable good reporting. They protect journalists against threats
of private and governmental reprisals against legitimate reporting. This has been recognised in
Supreme Court decisions. In the absence of privacy, the safety of journalists, especially those
whose work criticises the government, and the personal safety of their sources is jeopardised.
Such a lack of privacy, therefore, creates an aura of distrust around these journalists and
effectively buries their credibility.

The government, in its purported undated and unsigned response, relied on existing provisions
of law under the Indian Telegraph Act of 1885 and the Information Technology (IT) Act of 2000.
Even without the use of Pegasus or any other hacking software and surveillance, these
provisions are problematic and offer the government total opacity in respect of its interception
and monitoring activities. While the provisions of the Telegraph Act relate to telephone
conversations, the IT Act relates to all communications undertaken using a computer resource.
Section 69 of the IT Act and the Interception Rules of 2009 are even more opaque than the
Telegraph Act, and offer even weaker protections to the surveilled. No provision, however,
allows the government to hack the phones of any individual since hacking of computer
resources, including mobile phones and apps, is a criminal offence under the IT Act.
Nonetheless, surveillance itself, whether under a provision of law or without it, is a gross
violation of the fundamental rights of citizens.

The very existence of a surveillance system impacts the right to privacy and the exercise of
freedom of speech and personal liberty under Articles 19 and 21 of the Constitution,

https://www.thehindu.com/news/national/new-online-platform-maps-pegasus-spread/article35185350.ece
https://www.thehindu.com/news/international/israel-spyware-firm-can-hack-data-from-social-media-report/article28594446.ece
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respectively. It prevents people from reading and exchanging unorthodox, controversial or
provocative ideas. Regardless of whether a citizen knows that their email is being read by the
government, the perceived danger, founded on reasonable suspicion that this may happen, itself
impacts their ability to express, receive and discuss such ideas.

There is also no scope for an individual subjected to surveillance to approach a court of law prior
to or during or subsequent to acts of surveillance since the system itself is covert. In the
absence of parliamentary or judicial oversight, electronic surveillance gives the executive the
power to influence both the subject of surveillance and all classes of individuals, resulting in a
chilling effect on free speech. Constitutional functionaries such as a sitting judge of the Supreme
Court have reportedly been surveilled under Pegasus without any checks outside the executive
wing of government. Vesting such disproportionate power with one wing of the government
threatens the separation of powers of the government. In response to a Right to Information
(RTI) request in 2013, the Central government had revealed that 7,500 to 9,000 orders for
interception of telephones are issued by it every month. However, RTI requests for such
information are now denied citing threats to national security and to the physical safety of
persons.

The government, in its purported response, stated that any surveillance which takes place
happens through a “due process of law”. However, the existing provisions are insufficient to
protect against the spread of authoritarianism since they allow the executive to exercise a
disproportionate amount of power. Such surveillance, when carried out entirely by the executive,
curtails Articles 32 and 226 of the Constitution (empowering the Supreme Court and High
Courts, respectively, to issue certain writs) as it happens in secret. Thus, the affected person is
unable to show a breach of their rights. This violates not only the ideals of due process and the
separation of powers but also goes against the requirement of procedural safeguards as
mandated in K.S. Puttaswamy (Retd) v. Union of India (2017).

Thus, in order to satisfy the ideal of “due process of law”, to maintain an effective separation of
powers and to fulfill the requirements of procedural safeguards and natural justice, there needs
to be oversight from another branch of the government. Only the judiciary can be competent to
decide whether specific instances of surveillance are proportionate, whether less onerous
alternatives are available, and to balance the necessity of the government’s objectives with the
rights of the impacted individuals. The need for judicial oversight over surveillance systems in
general, and judicial investigation into the Pegasus hacking in particular, is also essential
because the leaked database of targeted numbers contained the phone number of a sitting
Supreme Court judge, which further calls into question the independence of the judiciary in
India.

Surveillance reform is the need of the hour in India. Not only are existing protections weak but
the proposed legislation related to the personal data protection of Indian citizens fails to consider
surveillance while also providing wide exemptions to government authorities. When spyware is
expensive and interception is inefficient, the individuals surveilled will be shortlisted by priority
and perceived threat level to the existing regime. But as spyware becomes more affordable and
interception becomes more efficient, there will no longer be a need to shortlist individuals.
Everyone will be potentially subject to state-sponsored mass surveillance. The only solution is
immediate and far-reaching surveillance reform.

Anushka Jain is the Associate Counsel (Surveillance and Transparency) and Tanmay Singh is
the Litigation Counsel at Internet Freedom Foundation
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To reassure Indian Muslims, the PM needs to state that the govt. will not conduct an exercise
like NRC
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SCIENTISTS DEVELOP NOVEL & CHEAP 3D ROBOTIC
MOTION PHANTOM THAT CAN REPRODUCE HUMAN
LUNG MOTION; WILL HELP DELIVER FOCUSSED
RADIATION IN CANCER PATIENTS

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

Doctors in India may soon have the facility to simulate the lung motion of a cancer patient to
help deliver focused radiation in the upper abdomen or thoracic region.

Breathing motion is a hurdle for delivering focused radiation dose to the cancer tumour attached
to upper abdomen and thoracic regions. The motion exposes an area larger than the tumour to
radiation during cancer treatment, thus affecting tissues surrounding the targeted tumour. A
focused radiation for a patient could be customised by simulating the lung movement of the
particular patient and then orienting the delivery of the radiation so that it can be effective with
minimal dosage. Before this is done on a human, its effectiveness needs to be checked on a
robotic phantom.

Recent technological development have resulted in state-of-the-art motion management
techniques like-gating and tracking. Though there is incremental development in radiation
therapy delivery of respiratory moving targets, the quality assurance (QA) tools have not been
developed in parallel. For quantitative determination of the absorbed dose in an organ in the
patient for a specific type of treatment procedure accuracy of respiratory motion management
techniques, additional respiratory motion phantoms are required.

A group of Indian scientists have developed a novel and cheap 3D robotic motion phantom that
can reproduce the lung motion of a human during breathing. The phantom is part of a platform
not only emulates the human lung motion as a patient is breathing but can also be used to check
if the radiation is being correctly focussed on a moving target. The phantom is placed inside a
CT scanner on the bed in place of the human, and it emulates human lung motion as it is
irradiated during therapy. During irradiation, consistently high-quality images of advanced 4D
radiation therapy treatments are obtained with minimum exposure of the patients and workers.
Before the targeted radiation is delivered to a human subject, its effectiveness in focusing only
on the tumor is checked with this phantom. 

Professor Ashish Dutta, Professor at IIT Kanpur, along with Professor K. J. Maria Das, Professor
from Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS), Lucknow
developed the programmable robotic motion the platform for the quality assurance of respiratory
motion management techniques in radiation therapy.  

The major part of the phantom is a dynamic platform over which any dosimetric or imaging
quality assurance devices can be placed, and the platform can mimic 3D tumor motion by using
three independent stepper-motor systems. This platform is placed on the bed where the patient
lays down during radiation therapy. As phantom emulates the lung movement, a moving or
gating window is used to focus the radiation from the radiation machine on the moving tumour.
Detectors placed in the phantom help detect whether the radiation is localised on the tumour.

The dose effectiveness is checked during therapy. The researchers are in the process of testing
the system on a phantom. Once done, they will test it on human beings.
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This is the first time in India for manufacturing this type of robotic phantoms, and it is more
affordable than other imported products available in the market as the program can be changed
to produce different types of lung motion.

The technology developed with support from the Advanced Manufacturing Technologies
programme of the Department of Science &amp; Technology (DST), Government of India, and
aligned with the ‘Make in India’ initiative is currently under final testing in SGPGIMS, Lucknow.

The innovators are further trying to commercialize the product, which can be used in place of the
overseas model that is very much more expensive and does not give access to the control
software.

 

Fig. 1. 3 Axes X-Y-Z motion platform that can move the platform to copy the lung tumor motion
during human breathing
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Fig. 2. Software to program the motion of the robotic phantom to produce human lung-like
motion.

 

For more details, Prof. Ashish Dutta (9621488633, adutta@iitk.ac.in).can be contacted.
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Doctors in India may soon have the facility to simulate the lung motion of a cancer patient to
help deliver focused radiation in the upper abdomen or thoracic region.

Breathing motion is a hurdle for delivering focused radiation dose to the cancer tumour attached
to upper abdomen and thoracic regions. The motion exposes an area larger than the tumour to
radiation during cancer treatment, thus affecting tissues surrounding the targeted tumour. A
focused radiation for a patient could be customised by simulating the lung movement of the
particular patient and then orienting the delivery of the radiation so that it can be effective with
minimal dosage. Before this is done on a human, its effectiveness needs to be checked on a
robotic phantom.

Recent technological development have resulted in state-of-the-art motion management
techniques like-gating and tracking. Though there is incremental development in radiation
therapy delivery of respiratory moving targets, the quality assurance (QA) tools have not been
developed in parallel. For quantitative determination of the absorbed dose in an organ in the
patient for a specific type of treatment procedure accuracy of respiratory motion management
techniques, additional respiratory motion phantoms are required.

A group of Indian scientists have developed a novel and cheap 3D robotic motion phantom that
can reproduce the lung motion of a human during breathing. The phantom is part of a platform
not only emulates the human lung motion as a patient is breathing but can also be used to check
if the radiation is being correctly focussed on a moving target. The phantom is placed inside a
CT scanner on the bed in place of the human, and it emulates human lung motion as it is
irradiated during therapy. During irradiation, consistently high-quality images of advanced 4D
radiation therapy treatments are obtained with minimum exposure of the patients and workers.
Before the targeted radiation is delivered to a human subject, its effectiveness in focusing only
on the tumor is checked with this phantom. 

Professor Ashish Dutta, Professor at IIT Kanpur, along with Professor K. J. Maria Das, Professor
from Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS), Lucknow
developed the programmable robotic motion the platform for the quality assurance of respiratory
motion management techniques in radiation therapy.  

The major part of the phantom is a dynamic platform over which any dosimetric or imaging
quality assurance devices can be placed, and the platform can mimic 3D tumor motion by using
three independent stepper-motor systems. This platform is placed on the bed where the patient
lays down during radiation therapy. As phantom emulates the lung movement, a moving or
gating window is used to focus the radiation from the radiation machine on the moving tumour.
Detectors placed in the phantom help detect whether the radiation is localised on the tumour.

The dose effectiveness is checked during therapy. The researchers are in the process of testing
the system on a phantom. Once done, they will test it on human beings.
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This is the first time in India for manufacturing this type of robotic phantoms, and it is more
affordable than other imported products available in the market as the program can be changed
to produce different types of lung motion.

The technology developed with support from the Advanced Manufacturing Technologies
programme of the Department of Science &amp; Technology (DST), Government of India, and
aligned with the ‘Make in India’ initiative is currently under final testing in SGPGIMS, Lucknow.

The innovators are further trying to commercialize the product, which can be used in place of the
overseas model that is very much more expensive and does not give access to the control
software.

 

Fig. 1. 3 Axes X-Y-Z motion platform that can move the platform to copy the lung tumor motion
during human breathing
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Fig. 2. Software to program the motion of the robotic phantom to produce human lung-like
motion.

 

For more details, Prof. Ashish Dutta (9621488633, adutta@iitk.ac.in).can be contacted.
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INDIAN START-UP MAKES AFFORDABLE AND DUAL
POWERED DEFIBRILLATOR; SANMITRA 1000HCT
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

*Low weight

* Can be used even in areas without electricity

* Does not require any battery change

* Can even prove fruitful in treating COVID-19 patients suffering from issues related
to rate or rhythm of the heartbeat

* Ideal for city and remote area hospitals

* In-built generator provides the Device advantage over traditionaldefibrillator

* Receives four patents in India and United States

 

DBT-BIRAC-funded JeevtronicsPvt. Ltd. has developed SanMitra 1000 HCT, the hand-cranked
dual powered (grid+hand cranked)defibrillator. The affordable, low-weight device is considered
more reliable than traditional defibrillators by experts as it can be used even in the areas where
electricity is unavailable.

The device works with both AC mains and a hand-cranked generator built into the unit, and does
not require any battery change. The start-up has reported that the device’s battery has been
tested for a large number of charge-discharge cycles therebymaking it cost-effective. The device
is ideal for hospitals located in cities and remote areas. So far, over 200 devices have been
deployed across India and Africa, as per the stats provided by the start-up.

Jeevtronics, an ISO13485 certified company, has already received four patents in US and India,
and had been facilitated financially by BIRAC under the schemes of BIG and IIPME (Early
Transition stage) in the past.SanMitra 1000 HCTis designed to international IEC standards for
medical devices and the patented technology costs INR 99,999+ taxes, which is1/4th of the big
brands, as reported by the start-up.These defibrillators can be usually preferred over chest
compressions (CPR), and can even prove fruitful in treating COVID-19 patients suffering from
issues related to rate or rhythm of the heartbeat (Arrythmias).

As per the start-up, they have also developed the only Make-In-India “ambulance grade”
defibrillator, named as JeevtronicsSanMitra 1000 HCT EMS, which has been tested at ARAI and
will be priced at fraction of the cost of MNC brands.

 

For Further Information: Contact Communication Cell of DBT/BIRAC

www.dbtindia.gov.in

http://www.dbtindia.gov.in
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www.birac.nic.in

About DBT

The Department of Biotechnology (DBT), under the Ministry of Science and Technology,
promotes and improves biotechnology development in India through its development and
implementation in agriculture, healthcare, animal sciences, the environment, and industry.

About BIRAC

A non-for-profit Public Sector Enterprise, Biotechnology Industry Research Assistance Council
(BIRAC), has been set up by the Department of Biotechnology (DBT), Government of India,
which acts as an interface agency to enhance and encourage the evolving biotechnology
industry to implement strategic research and development activities in regards to the product
development needs of the Nation.

 

SS/RKP

*Low weight

* Can be used even in areas without electricity

* Does not require any battery change

* Can even prove fruitful in treating COVID-19 patients suffering from issues related
to rate or rhythm of the heartbeat

* Ideal for city and remote area hospitals

* In-built generator provides the Device advantage over traditionaldefibrillator

* Receives four patents in India and United States

 

DBT-BIRAC-funded JeevtronicsPvt. Ltd. has developed SanMitra 1000 HCT, the hand-cranked
dual powered (grid+hand cranked)defibrillator. The affordable, low-weight device is considered
more reliable than traditional defibrillators by experts as it can be used even in the areas where
electricity is unavailable.

The device works with both AC mains and a hand-cranked generator built into the unit, and does
not require any battery change. The start-up has reported that the device’s battery has been
tested for a large number of charge-discharge cycles therebymaking it cost-effective. The device
is ideal for hospitals located in cities and remote areas. So far, over 200 devices have been
deployed across India and Africa, as per the stats provided by the start-up.

Jeevtronics, an ISO13485 certified company, has already received four patents in US and India,
and had been facilitated financially by BIRAC under the schemes of BIG and IIPME (Early
Transition stage) in the past.SanMitra 1000 HCTis designed to international IEC standards for
medical devices and the patented technology costs INR 99,999+ taxes, which is1/4th of the big
brands, as reported by the start-up.These defibrillators can be usually preferred over chest

http://www.birac.nic.in
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compressions (CPR), and can even prove fruitful in treating COVID-19 patients suffering from
issues related to rate or rhythm of the heartbeat (Arrythmias).

As per the start-up, they have also developed the only Make-In-India “ambulance grade”
defibrillator, named as JeevtronicsSanMitra 1000 HCT EMS, which has been tested at ARAI and
will be priced at fraction of the cost of MNC brands.

 

For Further Information: Contact Communication Cell of DBT/BIRAC

www.dbtindia.gov.in

www.birac.nic.in

About DBT

The Department of Biotechnology (DBT), under the Ministry of Science and Technology,
promotes and improves biotechnology development in India through its development and
implementation in agriculture, healthcare, animal sciences, the environment, and industry.

About BIRAC

A non-for-profit Public Sector Enterprise, Biotechnology Industry Research Assistance Council
(BIRAC), has been set up by the Department of Biotechnology (DBT), Government of India,
which acts as an interface agency to enhance and encourage the evolving biotechnology
industry to implement strategic research and development activities in regards to the product
development needs of the Nation.
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Source : www.thehindu.com Date : 2021-07-22

LIGHTWEIGHT ANTI-TANK MISSILE TESTED BY DRDO
Relevant for: Science & Technology | Topic: Defence related developments

The man-portable, anti-tank missile being test-fired.  

A new generation of Akash surface-to-air missile was successfully flight-tested on Wednesday
by the DRDO from an integrated test range off the Odisha coast in a boost to air defence
capabilities.

Separately, the DRDO also successfully flight-tested an indigenously developed low weight
man-portable anti-tank guided missile, paving the way for its production for the Army.

The Defence Ministry said the Akash missile was test-fired at around 12:45 p.m. from a land-
based platform and that the “flawless performance” of its weapons system was confirmed by the
complete flight data.

“Once deployed, the Akash-NG weapon system will prove to be a force multiplier for the air
defence capability of the IAF,” the Ministry said.

It is learnt that the new variant of the Akash missile (Akash-NG) has a slightly better range
compared to the original version that can strike targets at a distance of around 25 km.

Defence Minister Rajnath Singh congratulated the DRDO, the IAF and production agencies
Bharat Electronics Limited (BEL) and Bharat Dynamics Limited (BDL) for the test-firing of the
missile.

On the man-portable missile, the Defence Ministry said the test had validated the minimum
range successfully.
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IIT ROPAR DEVELOPS FIRST-OF-ITS-KIND OXYGEN
RATIONING DEVICE - AMLEX

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

To increase the life of medical oxygen cylinders three fold, the Indian Institute of Technology,
Ropar has developed a first-of-its-kind Oxygen Rationing Device – AMLEX that supplies a
required volume of oxygen to the patient during inhalation and trips when the patient exhales
CO2. This process saves oxygen which otherwise unnecessarily get wasted.

So far, during exhalation, the oxygen in the oxygen cylinder/pipe is pushed out along with the
exhaled CO2 by the user. This leads to wastage of a large volume of oxygen in long run. In
addition to this, a large volume of oxygen escapes from the openings of the mask to the
environment in the resting period (between inhalation and exhalation) due to continuous flow of
life saving gas in the mask. As we have seen the demand of medical oxygen has jumped
manifold amid the second wave of Covid-19, the device would help in stopping the unwanted
wastage of the same. 

“The device can operate on both portable power supply (battery) as well as line supply (220V-
50Hz)”, said Director, IIT, Ropar, Prof. Rajeev Ahuja.

 

It has been developed by PhD students of Biomedical Engineering Department of the institution
- Mohit Kumar, Ravinder Kumar and Amanpreet Chander under the guidance of Dr. Ashish
Sahani, Assistant Professor, Department of Biomedical Engineering.

 

“Made specifically for oxygen cylinders, AMLEX can be easily connected between oxygen
supply line and the mask worn by the patient. It uses a sensor which senses and successfully
detects inhalation and exhalation of the user in any environmental condition”, said Dr Sahani.
This ready to use device works with any commercially available oxygen therapy masks having
multiple openings for air flow. 
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Appreciating the innovation, Dr GS Wander, Director, Research and Development at Dayanand
Medical College, Ludhiana, said that in the present pandemic times we all have learnt the
importance of effective and pertinent use of life saving Oxygen. He said though many hospitals
are increasing their oxygen production capacity, a device like this can really help in limiting the
use of oxygen in small rural and semi urban health centers.

 

Prof. Rajeev Ahuja said that the country now needs rapid but safe solutions to combat Covid-19.
Since the virus is affecting the lungs and subsequently breathing system of the patient, the
institution has not intended to go in for patenting of the device. He said rather the IIT would be
happy to transfer this technology free of cost, in the interest of the nation, to those interested to
go in for mass production of the device. 

 

 

***************

DS/RB

To increase the life of medical oxygen cylinders three fold, the Indian Institute of Technology,
Ropar has developed a first-of-its-kind Oxygen Rationing Device – AMLEX that supplies a
required volume of oxygen to the patient during inhalation and trips when the patient exhales
CO2. This process saves oxygen which otherwise unnecessarily get wasted.

So far, during exhalation, the oxygen in the oxygen cylinder/pipe is pushed out along with the
exhaled CO2 by the user. This leads to wastage of a large volume of oxygen in long run. In
addition to this, a large volume of oxygen escapes from the openings of the mask to the
environment in the resting period (between inhalation and exhalation) due to continuous flow of
life saving gas in the mask. As we have seen the demand of medical oxygen has jumped
manifold amid the second wave of Covid-19, the device would help in stopping the unwanted
wastage of the same. 

“The device can operate on both portable power supply (battery) as well as line supply (220V-
50Hz)”, said Director, IIT, Ropar, Prof. Rajeev Ahuja.

 

It has been developed by PhD students of Biomedical Engineering Department of the institution
- Mohit Kumar, Ravinder Kumar and Amanpreet Chander under the guidance of Dr. Ashish
Sahani, Assistant Professor, Department of Biomedical Engineering.
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“Made specifically for oxygen cylinders, AMLEX can be easily connected between oxygen
supply line and the mask worn by the patient. It uses a sensor which senses and successfully
detects inhalation and exhalation of the user in any environmental condition”, said Dr Sahani.
This ready to use device works with any commercially available oxygen therapy masks having
multiple openings for air flow. 

 

Appreciating the innovation, Dr GS Wander, Director, Research and Development at Dayanand
Medical College, Ludhiana, said that in the present pandemic times we all have learnt the
importance of effective and pertinent use of life saving Oxygen. He said though many hospitals
are increasing their oxygen production capacity, a device like this can really help in limiting the
use of oxygen in small rural and semi urban health centers.

 

Prof. Rajeev Ahuja said that the country now needs rapid but safe solutions to combat Covid-19.
Since the virus is affecting the lungs and subsequently breathing system of the patient, the
institution has not intended to go in for patenting of the device. He said rather the IIT would be
happy to transfer this technology free of cost, in the interest of the nation, to those interested to
go in for mass production of the device. 
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Source : www.livemint.com Date : 2021-07-23

WATCH: DUBAI CREATES FAKE RAIN USING DRONES
TO BEAT 50-DEGREE HEAT
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

That's one way to beat the sweltering summer heat!

Like India, US and Canada, Dubai is also witnessing scorching heat to the extent that the
temperatures have surpassed 50 degrees celsius at a point.

To beat the heat, the United Arab Emirates's (UAE) National Center of Meteorology came up
with a solution that resulted in monsoon-like rainfall in the desert country. The enhanced rain is
created using drone technology known as cloud seeding, according to reports.

This technology, used to enhance precipitation, generates electrical charges prompting clouds to
coalesce and produce water. Each year, the average precipitation in the country measures just
100 mm.

As per experts, the technology aims to create rain more efficiently within clouds and in the
process, it triggers more water to come down. They suggest cloud seeding methods can help in
alleviating the water problem.

The official Twitter handle of the National Center of Meteorology shared a video of the
downpour. The clip shows rain pouring down on a highway as the cars navigate through it.

  #_ #__ #_ #___ #_ #_ #_ #_ #_ pic.twitter.com/ZmoveP4OA7

A post shared by    (@officialuaeweather)

The footage shared also showed the intense showers flooding roads in addition to flashes of
lightning.

Never miss a story! Stay connected and informed with Mint.  Download our App Now!!

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

Oops! Looks like you have exceeded the limit to bookmark the image. Remove some to
bookmark this image.

Your session has expired, please login again.

You are now subscribed to our newsletters. In case you can’t find any email from our side,
please check the spam folder.
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Source : www.pib.gov.in Date : 2021-07-23

INDIAN NAVY EXERCISES WITH ROYAL NAVY
CARRIER STRIKE GROUP

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

Indian Navy participated in a two-day bilateral Passage Exercise (PASSEX) with Royal Navy
Carrier Strike Group (CSG)-21 led by HMS Queen Elizabeth in the Bay of Bengal from 21 to 22
Jul 21. The bilateral Maritime Exercise was designed to hone the ability of the two navies to
operate together in the maritime domain.             

The maiden exercise between Indian Navy and the Royal Navy’s latest Aircraft Carrier, HMS
Queen Elizabeth included participation of CSG-21 comprising Type 23 Frigates and an Astute-
class submarine in addition to the other surface combatants. Indian Navy was represented by IN
Ships Satpura, Ranvir, Jyoti,Kavaratti, Kulish and a submarine. Anti-Submarine Warfare capable
Long Range Maritime Reconnaissance Aircraft P8I also participated in the exercise.

With the presence of the CSG-21 in the Indian Ocean, the ongoing exercise has afforded
excellent opportunity to engage over the entire spectrum of maritime operations including ASW,
Anti-Air and Anti-Surface warfare. The exercise also witnessed the maiden participation of the F
35 B Lightning which operate from the deck of HMS Queen Elizabeth.

RegularIN-RN interactions over the years have augmented their professional content,
interoperability and adaptability in the ever-changing security scenarios.  The inter-operability
achieved over the years has ensured a quantum jump in the complexity and scale of
professional exchanges which is being further enhanced by the presence of the Royal Navy’s
Carrier Strike Group in the Indian Ocean.   

***

ABBB/VM/PS
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Indian Navy participated in a two-day bilateral Passage Exercise (PASSEX) with Royal Navy
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With the presence of the CSG-21 in the Indian Ocean, the ongoing exercise has afforded
excellent opportunity to engage over the entire spectrum of maritime operations including ASW,
Anti-Air and Anti-Surface warfare. The exercise also witnessed the maiden participation of the F
35 B Lightning which operate from the deck of HMS Queen Elizabeth.

RegularIN-RN interactions over the years have augmented their professional content,
interoperability and adaptability in the ever-changing security scenarios.  The inter-operability
achieved over the years has ensured a quantum jump in the complexity and scale of
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Source : www.thehindu.com Date : 2021-07-23

7 IN 10 CONSUMERS IN INDIA ENCOUNTERED TECH
SUPPORT SCAMS LAST YEAR, HIGHEST GLOBALLY:
MICROSOFT

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

Image used for representation purpose.   | Photo Credit: Reuters

India witnessed a relatively high rate of tech support scams at 69% in the last 12 months -
among the highest globally - with a significant increase seen in such scams stemming from
unsolicited calls, a Microsoft survey said on Thursday.

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

Microsoft's 2021 Global Tech Support Scam Research report showed that consumers in India
experienced a relatively high "scam encounter rate" of 69% in the last 12 months, similar to the
70% rate experienced in 2018.

However, there was an overall five-point drop in such scam encounters globally with a rate of
59% over the same period.

Microsoft commissioned YouGov for this global survey in 16 countries, including India, Australia,
Japan and Singapore and it included 16,254 adult internet users (about 1,000 per country). This
is a follow-up to similar surveys that Microsoft fielded in 2018 and 2016.

About 48% of the respondents in India were tricked into continuing with the scam – an eight-
point increase from 2018, and three times higher than the global average (16%). One in three of
those surveyed continued engaging and eventually lost money, an increase of 17 points
compared with 2018 (14%), the report said.

Consumers in India who lost money to such scams in 2021 lost Rs 15,334 on average.
However, 88% of those who lost any money were able to recover some back, with the average
being Rs 10,797.

Also Read | How scammers duped people with cryptocurrency lures

The most common methods of payment for those who lost any money were through bank
transfers (43%), followed by gift cards (38%), PayPal (32%), credit cards (32%), and Bitcoin
(25%).

Microsoft said the high number of people falling victim to scams is likely due to consumers in
India being more trusting of unsolicited contact and more inclined to believe that a company
would initiate contact.

Of those surveyed in 2021, 47% said they thought that it was very or somewhat likely that a
company would contact them via an unsolicited call, pop-up, text message, ad or email.

Interestingly, incidences of unsolicited call scams increased from 23% to 31% in India between
2018 to 2021, and this continues to be the scam type that consumers in India respond to most

https://www.thehindu.com/profile/photographers/Reuters/
https://www.thehindu.com/newsletter-subscription/article31890941.ece
thehindu.com/sci-tech/technology/how-scammers-duped-people-with-cryptocurrency-lures/article35336531.ece
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often.

The report noted that respondents in India were most likely to respond to unsolicited telephone
calls (45%) as compared to a pop-up window or ad on their PC screen (33%), unsolicited emails
(36%) and redirection to another website (30%).

In contrast, global scam encounter rates for unsolicited calls fell from 27% in 2018 to 25% in
2021.

Also Read | Beware Coronavirus-themed cyber-attacks, urges McAfee

Microsoft said each month, it receives about 6,500 complaints globally from people who have
been the victim of a tech support scam, which is down from 13,000 reports in an average month
in prior years. However, the number of such reports emanating from India is low.

"Tech support scams are perpetrated globally and target people of all ages. Findings reveal that
compared to the rest of the world, consumers in India are more likely to be targeted, less
inclined to ignore scam interactions, and as a result, lose more money," Mary Jo Schrade,
Assistant General Counsel (Regional Lead) at Microsoft Digital Crimes Unit Asia, said in a virtual
briefing.

She added that there is an urgent need for consumers to understand this threat and to protect
themselves from such scams.

Tactics used by fraudsters to victimise users online have evolved over time, from pure cold
calling to more sophisticated ploys, such as fake 'pop-ups' displayed on people's computers.

The Microsoft Digital Crimes Unit (DCU) is working to help combat this issue by partnering with
law enforcement, strengthening technology and educating consumers. Microsoft has been
fighting against tech support scams since 2014 and has supported law enforcement officials to
take legal action against scammers over the years across geographies like the US and India.

Also Read | Free apps that scam people later made $400 million in revenue, report says

"Tech support scams will remain an industry-wide challenge until sufficient people are educated
about these scams and can avoid them. The best way consumers in India and Asia Pacific can
protect themselves is to learn about these scammers are targeting people, be suspicious of any
unsolicited contact from purported tech company employees and avoid letting people they do
not know remotely access their computers," Schrade said.

Asked if the shift to remote working amid the pandemic had aggravated the situation further, she
answered in the affirmative.

"Definitely, it could be related to work from home...when the shift went to work from home, it
wasn't a planned shift...when that happens, obviously that's a big disruption to the way that
things normally work, and it makes it a lot harder for businesses to be able to keep up with
what's happening with the computers that are connecting to their network," she added.

Schrade noted that "people may be more willing to answer the phone when it rings when they're
not at the office but in some way, it (work from home) must have impacted, and I think drove up
the numbers".

Also Read | Work from home fuelling cyberattacks, says global financial watchdog

https://www.thehindu.com/sci-tech/technology/internet/mcafee-2021-consumer-mindset-report-covid19-cybersecurity-internet-habits-india/article34699465.ece
https://www.thehindu.com/sci-tech/technology/free-apps-that-scam-people-later-made-400-million-in-revenue-report-says/article34172260.ece
https://www.thehindu.com/sci-tech/technology/work-from-home-fuelling-cyber-attacks-says-global-financial-watchdog/article35300214.ece
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Schrade said customers should be suspicious of pop-up messages on their computers, and not
call the number or click on the link in any pop-ups received.

They should download software only from official company websites and be wary of
downloading software from third-party sites, as some of them might have been modified without
the company's knowledge to bundle support scam malware and other threats.

If users think they have been victim of a tech support scam, they should report the experience to
Microsoft and also file reports with law enforcement authorities.

Nasscom Vice President (Industry Initiatives) K S Vishwanathan said the industry body has been
organising interactions with various stakeholders.

He added that technology has been evolving at a fast pace and it is working on creating
enhanced awareness around these challenges.

Our code of editorial values

Twitter, Google, Microsoft and Photoshop maker Adobe urged the U.S. Congress to come
together to protect Dreamers, with Google saying they wanted DACA to be "cemented" into law.

Josh Giegel, the chief executive and co-founder of Virgin Hyperloop foresees us zipping
between cities in minutes.
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Source : www.thehindu.com Date : 2021-07-23

WORLD’S FIRST 3D-PRINTED STEEL BRIDGE OPENS
TO PUBLIC IN AMSTERDAM
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Her Majesty Queen Máxima of the Netherlands unveiled the bridge.   | Photo Credit: MX3D

World’s first 3D-printed steel bridge was opened to the public in Amsterdam earlier this month. It
was developed by MX3D, a Dutch robotics company, in collaboration with a consortium of
experts, and represents a major milestone for 3D-printing technology.

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

After four years in development, the bridge was unveiled by Her Majesty Queen Máxima of the
Netherlands. It was installed over one of the oldest canals in Amsterdam’s city centre – the
Oudezijds Achterburgwal.

Also Read | Five ways 3D printing is changing our lives

The 12-metre-long steel structure will be a ‘living laboratory’ that will capture and transmit data
on its health in real-time to show how it changes over its lifespan. The smart sensor network was
designed and installed by a team from The Alan Turing Institute.

The sensors attached to the structure will gather data on air quality, temperature, strain,
displacement and vibration. The data will be used by the bridge’s ‘digital twin’, a computer model
that will emulate the actual bridge in real-time, to improve accuracy over time. The computer
model will help understand how a full-scale 3D-printed steel structure works in real-world.

Also Read | Printed in days, a house: New York firm takes 3D printing to the next level

“3D printing is poised to become a major technology in engineering, and we need to develop
appropriate approaches for testing and monitoring to realise its full potential,” Mark Girolami,
Professor at The Alan Turing Institute, said in a release. “When we couple 3D printing with
digital twin technology, we can then accelerate the infrastructure design process, ensuring that
we design optimal and efficient structures with respect to environmental impact, architectural
freedom and manufacturing costs.”

Our code of editorial values

Twitter, Google, Microsoft and Photoshop maker Adobe urged the U.S. Congress to come
together to protect Dreamers, with Google saying they wanted DACA to be "cemented" into law.

Josh Giegel, the chief executive and co-founder of Virgin Hyperloop foresees us zipping
between cities in minutes.
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Source : www.pib.gov.in Date : 2021-07-24

DRDO CONDUCTS SUCCESSFUL FLIGHT TEST OF
AKASH-NG

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

Defence Research and Development Organisation (DRDO) conducted a successful flight-test of
New Generation Akash (Akash-NG) missile from Integrated Test Range, Chandipur off the coast
of Odisha at 1145 hrs on July 23, 2021. The test was carried out against a high-speed
unmanned aerial target which was successfully intercepted by the missile. The flight test has
validated the functioning of complete weapon system consisting of the missile with indigenously
developed RF Seeker, Launcher, Multi-Function Radar and Command, Control &
Communication system. The test was carried out amidst inclement weather conditions proving
the all-weather capability of the weapon system.

 

 

The system performance was validated through the data captured by a number of Radar,
Telemetry and Electro Optical Tracking systems deployed by ITR, Chandipur. A team of Indian
Air Force Officers witnessed the test.

 

 

On July 21, 2021, the missile was successfully flight-tested without seeker meeting all the
mission requirements.
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https://pib.gov.in/PressReleasePage.aspx?PRID=1737532

Raksha Mantri Shri Rajnath Singh has congratulated DRDO, Indian Air Force and the Industry
on the second successful flight test of Akash-NG in a span of three days. He said the
development of this state-of-the-art missile system will prove to be a force multiplier for air
defence capabilities of Indian Air Force.

Secretary, Department of Defence R&D and Chairman DRDO Dr G Satheesh Reddy
congratulated the teams for successful trial of Akash NG which is capable of intercepting high
speed and agile aerial threats.

****

ABB/Nampi/KA/DK/Savvy

Defence Research and Development Organisation (DRDO) conducted a successful flight-test of
New Generation Akash (Akash-NG) missile from Integrated Test Range, Chandipur off the coast
of Odisha at 1145 hrs on July 23, 2021. The test was carried out against a high-speed
unmanned aerial target which was successfully intercepted by the missile. The flight test has
validated the functioning of complete weapon system consisting of the missile with indigenously
developed RF Seeker, Launcher, Multi-Function Radar and Command, Control &
Communication system. The test was carried out amidst inclement weather conditions proving
the all-weather capability of the weapon system.

 

 

The system performance was validated through the data captured by a number of Radar,
Telemetry and Electro Optical Tracking systems deployed by ITR, Chandipur. A team of Indian
Air Force Officers witnessed the test.

 

https://pib.gov.in/PressReleasePage.aspx?PRID=1737532
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On July 21, 2021, the missile was successfully flight-tested without seeker meeting all the
mission requirements.

https://pib.gov.in/PressReleasePage.aspx?PRID=1737532

Raksha Mantri Shri Rajnath Singh has congratulated DRDO, Indian Air Force and the Industry
on the second successful flight test of Akash-NG in a span of three days. He said the
development of this state-of-the-art missile system will prove to be a force multiplier for air
defence capabilities of Indian Air Force.

Secretary, Department of Defence R&D and Chairman DRDO Dr G Satheesh Reddy
congratulated the teams for successful trial of Akash NG which is capable of intercepting high
speed and agile aerial threats.

****

ABB/Nampi/KA/DK/Savvy

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com

https://pib.gov.in/PressReleasePage.aspx?PRID=1737532


Page 50

cr
ac

kIA
S.co

m

Source : www.thehindu.com Date : 2021-07-26

GETTING INDIA’S MILITARY CONVERGENCE FORMULA
RIGHT

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

The Chief of Defence Staff General Bipin Rawat’s recent description of the Indian Air Force
(IAF) as a supporting arm — in an interview on July 2 — and the IAF chief Air Chief Marshal
R.K.S. Bhadauria’s rebuttal, is the newest bump in the turbulent journey marking the
reorganisation process of the armed forces. Unfortunately, this bump, probably caused by
misinterpretation of an oversimplification by the Chief of Defence Staff, comes just when the
process appears to be touching down after being airborne for long. Whatever the cause, the
differences do not speak well of the intellectual underpinnings of the reorganisation process. Is
there a problem with air power? What about the IAF warning against splitting it into ‘penny
packets’? Is air power an adjunct?

Armies and navies will see air power as an adjunct, history being the reason. Analysing the
experience of the United States, the greatest exponent of air power in history, the air power
theorist Tami Davis Biddle wrote in 2019 that ‘aerial bombing cannot control the ground. It is
fundamentally a coercive activity in which an attacker seeks to structure the enemy’s incentives
— using threats and actions to shape and constrain the enemy’s options, both perceived and
real. It is an important and much-utilized military instrument for both deterrence and
compellence. However, its ability to produce results varies, and students of strategy must
understand the circumstances under which it is more or less likely to achieve particular results or
political ends’ (https://bit.ly/3iHHrza). Holding and controlling land or water is essential in conflict.
From Vietnam to Afghanistan, air power failed to deliver the promised results to the U.S. But
everyone acknowledges how greatly air power can aid victories though.

India fully prepared to meet security challenges, says Air Chief Marshal Bhadauria

Media reports suggest that counting even ageing aircraft, the IAF is 25% short on fighter
squadrons. A pan service shortage of about 400 pilots, almost 10% of their authorised strength,
further aggravates this. Therefore, the IAF has a point when it warns against splitting assets, for,
there may be nothing much to split. Whether now, or in any future joint arrangement, the service
chief is responsible for the operational availability of assets. He alone will be blamed for failures.
So he must protest with all his might. Vulnerabilities should be known to all stakeholders. When
the U.S. Navy faced a budget cut in 2015, Admiral Jonathan W. Greenert, Chief of Naval
Operations told the Senate that ‘(if the budget gets cut) more ships and aircraft (will be) out of
action when in battle, more sailors, Marines and merchant mariners (will be) killed, and (there
will be) less credibility, to deter adversaries and to assure allies in the future’
(https://bit.ly/2TxL1TJ). But shortage alone is not at the core of the IAF’s objections. It is also the
prospect of operational plans for the IAF being made outside the service.

A common understanding of the nuances of military air power is the key. Towards this, it has to
be accepted that others too understand air power. The 67-year-old naval air arm figures among
the top 10 air forces of the world. With the experience of operating almost every kind of aircraft
the IAF operates, and with the benefits of the operational wisdom borne of the harsh integrity of
the supremely tough aircraft carrier and other small deck operations, the naval leadership
understands air power. This applies to the Indian Army too, in its own way. Confidence needs to
be developed that rightly staffed apex joint organisations can draw up professional operational
plans for air power. This will need some effort in the short term towards enhancing professional
military education though, at the staff level.

https://www.thehindu.com/news/national/since-disengagement-china-has-strengthened-infrastructure-air-chief/article35104107.ece
https://www.thehindu.com/news/national/since-disengagement-china-has-strengthened-infrastructure-air-chief/article35104107.ece
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With dwindling budgets, a steadily deteriorating security situation and the march of technology,
the armed forces understand the need to synergise. But natural human faults interfere. For
instance, different services do not co-exist well where they are colocated. Bitter fights over land,
buildings, facilities, etc. mar optimal operational synergising. Then there is the issue of giving
each other the best, or of wanting to be with each other. The Andaman and Nicobar Command
suffered from the lack of a substantial operational charter, and the services not positioning
appropriate personnel or resources there. Moreover, as a joint tenure did not benefit career, no
one strove for it. The U.S., when faced with the same problem, made joint tenures mandatory for
promotions. Steamrolling with decrees is useful in such areas.

The problem now with the military synergy plan

Major reorganisations must strictly follow the sequence of written concepts, their refinement
through consultation, simulation or table top war gaming, field evaluation and final analysis
before implementation. This would help address command and control, asset adequacy,
individual service roles, operational planning under new circumstances and the adequacy of joint
structures. Who gets to lead what also matters. The Western Command between the Indian
Army and the IAF, the Northern Command with the Indian Army, Maritime Command with the
Indian Navy and the Air Defence Command with the IAF may be an acceptable formula.

As we hurtle towards inevitable reorganisation, some specifics are required. The first is the need
for a comprehensive National Security Strategy to guide the services develop capacities
required in their respective domains. The second is the need to transform professional education
and inter-service employment to nurture genuine respect for others. The third is that the armed
forces must resolve their differences among themselves, as the politicians or bureaucrats cannot
do it. The fourth is to ensure good quality staff, in adequate numbers, at apex joint organisations,
to reassure individual services and those in the field that they are in safe hands. The fifth is the
acceptance of the fact that what works for other countries need not work for us. We may need
tailor-made solutions which may need more genuine thinking. For genuine military jointness, a
genuine convergence of minds is critical. Decrees have limitations.

Commodore G. Prakash, a Nau Sena Medal recipient, served the Indian Navy for 35 years. He
is a specialist in aviation and anti-submarine warfare
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Source : www.thehindu.com Date : 2021-07-26

ARE LAW AND TECHNOLOGY A SOLUTION TO FAKE
NEWS?

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

Fake news and its associated social problems have been a major concern and the Indian
government has been attempting to bring in several legal amendments to deal with its creation,
propagation and effects. Social media companies, too, are investing billions of dollars into
technological solutions such as Artificial Intelligence (AI) to identify fake news and its
proliferation. Are these the best solutions to solve a problem as old as humanity or is there any
other effective solution?

Looking at statistics on the justice delivery system in India, the legal system needs to become
more robust before it can be considered an effective solution. Further, the formulation of laws in
themself do not prevent a wrong action.

Also read | Fact and fiction in a fake news epidemic

When Timnit Gebru, former co-lead of Google’s ethical AI team, made an unceremonious exit,
the MIT Technology Review identified the key aspects of her unpublished paper that had caused
a stir within Google. In summary, to train large AI models, massive computing power and energy
is required and this has been expanding since 2017, along with an ever-increasing carbon
footprint. The Technology Review stated that the ‘Transformer’ model, as on January 2019,
used 6,56,347 kilowatt-hour (kWh), producing a carbon footprint of 6,26,155 lbs of CO2
equivalent at a cloud computing cost between $9,42,973 and $32,01,722 for a single training of
the AI model. These models have to be trained multiple times before they become usable.
Further, since the models tend to use text already present on the Internet, there is a tendency
for the AI to reflect strong negative human biases. The numerical values highlight the cost on the
environment and the remote possibility of access to already deprived sections of society.

Fake news is disinformation that has no basis in reality, but is presented as fact. Being designed
to manipulate both the intellect and emotions of a person, it can evoke strong emotional
reactions in its reader, which could sometimes result in violence. Statistics from social media
websites show that fake news generates much higher engagement among readers than real
news. While digital networks have contributed to the exponential proliferation of fake news, this
is not really a new phenomena.

In an experimental study conducted among first-year undergraduate History students, who were
given some historical content, it was found that novice learners made claims that did not have
supporting evidence, were either inaccurate or unrelated.

Also read | What mechanism do you have against fake news, Supreme Court asks Centre

India’s diversity is its strength, but also the source for numerous conflicts that have persisted
over the decades. These conflicts, being rooted in historical claims around politics, culture and
religion, will intensify if the historical assumptions and data behind related fake news are not
contextually analysed and challenged. The problem is aggravated with the decline in history
learning programmes worldwide. While the National Council of Educational Research and
Training (NCERT) curriculum has elements of historical thinking, State boards are primarily
focused on the memorisation of content.

https://www.thehindu.com/opinion/op-ed/fact-and-fiction-in-a-fake-news-epidemic/article34552205.ece
https://www.technologyreview.com/2020/12/04/1013294/google-ai-ethics-research-paper-forced-out-timnit-gebru/
https://www.thehindu.com/news/national/what-mechanism-do-you-have-against-fake-news-sc-asks-centre/article33119647.ece
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The Constitution of India provides a long-term solution under Article 51A (h), which says, “It shall
be the duty of every citizen to develop the scientific temper, humanism and the spirit of inquiry
and reform.” While the National Education Policy, 2020, captures the needs of the nation, it
unfortunately misses out on historical thinking.

Historical thinking is the set of thinking skills required for learning history or doing history and is
content agnostic. It consists of concepts like points of view, evidence, validity and reliability of
the source, contextualisation, and corroboration, apart from other skills. Historical thinking skills
can also be applied to a diverse set of domains such law, forensic science, politics and
research, and dealing with the real world problem of ‘fake news’.

In the case of fake news, a person would have to be able to read a piece of news, examine the
source for bias and ascertain whether the claims being made are factual with data or whether
they constitute deliberate misinformation. Since fake news is designed to appeal to emotion, it
becomes all the more important that a person is skilled at interrogating evidence, contextualising
the information and corroborating it with alternate sources. If historical thinking has such
widespread application, why is it missing from active public discourse and in the education
system?

Vikram Vincent has a Ph.D in Educational Technology from IIT Bombay
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Source : www.thehindu.com Date : 2021-07-26

MOON-FORMING REGION SEEN AROUND EXOPLANET
FOR THE FIRST TIME

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

Rare find: Among over 4,400 exoplanets discovered so far, none had a circumplanetary disc.   |
Photo Credit: DOTTEDHIPPO;iStockphoto

Scientists for the first time have spotted a moon-forming region around a planet beyond our
solarsystem - a Jupiter-like world surrounded by a disc of gas and dust massive enough that it
could spawn three moons the size of the one orbiting Earth.

The researchers used the ALMA observatory in Chile's Atacama desert to detect the disc of
swirling material accumulating around one of two newborn planets seen orbiting a young star
called PDS 70, located a relatively close 370 light years from Earth. A light year is the distance
light travels in a year, about 9.5 trillion km.

It is called a circumplanetary disc, and it is from these that moons are born. The discovery, the
researchers said, offers a deeper understanding about the formation of planets and moons.

More than 4,400 planets have been discovered outside our solar system, called exoplanets. No
circumplanetary discs had been found until now because all the known exoplanets resided in
“mature” – fully developed – solar systems, except the two infant gas planets orbiting PDS 70.

The study was published in the Astrophysical Journal Letters.

In our solar system, the impressive rings of Saturn, a planet around which more than 80 moons
orbit, represent a relic of a primordial moon-forming disc, said study co-author Stefano Facchini
of the European Southern Observatory.

The orange-coloured star PDS 70, roughly the same mass as our Sun, is about 5 million years
old– a blink of the eye in cosmic time. The two planets are even younger. Both planets are
similar (although larger) to Jupiter, a gas giant. It was around one of the two planets, called PDS
70c, that a moon-forming disc was observed. Researchers have now confirmed initial evidence
of a disc around this planet.

Both planets are "still in their youth," Facchini said, and are at a dynamic stage in which they are
still acquiring their atmospheres. PDS 70c orbits its star at 33 times the distance of the Earth
from the sun, similar to the planet Neptune in our solar system. Benisty said there are possible
additional so-far undetected planets in the system.

Stars burst to life within clouds of interstellar gas and dust scattered throughout galaxies.
Leftover material spinning around a new star then coalesces into planets, and circumplanetary
discs surrounding some planets similarly yield moons.

The dominant mechanism thought to underpin planet formation is called “core accretion,” said
study co-author Richard Teague of the Harvard-Smithsonian Center for Astrophysics.

“In this scenario, small dust grains, coated in ice, gradually grow to larger and larger sizes
through successive collisions with other grains. This continues until the grains have grown to a
size of a planetary core, at which point the young planet has a strong enough gravitational

https://www.thehindu.com/profile/photographers/DOTTEDHIPPO-iStockphoto/
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potential to accrete gas which will form its atmosphere,” Teague said.

Some nascent planets attract a disc of material around them,with the same process that gives
rise to planets around a star leading to the formation of moons around planets.

The disc around PDS 70c, with a diameter about equal to the distance of the Earth to the sun,
possesses enough mass to produce up to three moons the size of Earth's moon. It is unclear
how many will form, if any.
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Source : www.pib.gov.in Date : 2021-07-27

INDIAN NAVAL SHIP TALWAR IN MOMBASA TO
PARTICIPATE IN EXERCISE CUTLASS EXPRESS 2021

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

Indian Naval Ship Talwar is participating in Exercise Cutlass Express 2021, being conducted
from 26 July 2021 to 06 August 2021 along the East Coast of Africa. The exercise is an annual
maritime exercise conducted to promote national and regional maritime security in East Africa
and the Western Indian Ocean. The 2021 edition of the exercise involves participation of 12
Eastern African countries, US, UK, India and various international organisations like
International Maritime Organisation (IMO), United Nations Office on Drugs and Crime (UNODC),
Interpol,  EurEuropean Union Naval Forc (EUNAVFOR), Critical Maritime Routes Indian Ocean
(CRIMARIO) and EUCAP Somalia. Indian Navy is participating in the exercise in a ‘trainer role’.

 

          The exercise focusses on East Africa’s coastal regions and is designed to assess and
improve combined maritime law enforcement capacity, promote national and regional security
and increase interoperability between the regional navies. As part of the exercise, the Indian
Navy, together with other partners, shall undertake training of contingents from various
participating countries in various fields across the spectrum of maritime security operations.
Information sharing and information flow between various partner countries with respect to
maritime domain awareness is also a key focus of the exercise and participation of India’s
Information Fusion Centre – Indian Ocean Region (IFC-IOR) would contribute in achieving the
same.

 

As part of the exercise, the ship is visiting Mombasa, Kenya, wherein various other professional
interactions are also planned with the Kenya Navy. The ship, during its stay at Mombasa, will
also host a number of events to build stronger bridges of friendships with Kenya, Indian
community and host of other partners in addition to the Cutlass Express participants.

 

India’s commitment to the countries along East Coast of Africa and the Western IOR is further
going to be strengthened with the visit of INS Talwar and is in keeping with India's stated policy
towards maritime cooperation in the Indian Ocean region and vision SAGAR (Security and
Growth for All in the Region).

  

ABBB/VM/PS                                                                                                                 87/21
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International Maritime Organisation (IMO), United Nations Office on Drugs and Crime (UNODC),
Interpol,  EurEuropean Union Naval Forc (EUNAVFOR), Critical Maritime Routes Indian Ocean
(CRIMARIO) and EUCAP Somalia. Indian Navy is participating in the exercise in a ‘trainer role’.

 

          The exercise focusses on East Africa’s coastal regions and is designed to assess and
improve combined maritime law enforcement capacity, promote national and regional security
and increase interoperability between the regional navies. As part of the exercise, the Indian
Navy, together with other partners, shall undertake training of contingents from various
participating countries in various fields across the spectrum of maritime security operations.
Information sharing and information flow between various partner countries with respect to
maritime domain awareness is also a key focus of the exercise and participation of India’s
Information Fusion Centre – Indian Ocean Region (IFC-IOR) would contribute in achieving the
same.

 

As part of the exercise, the ship is visiting Mombasa, Kenya, wherein various other professional
interactions are also planned with the Kenya Navy. The ship, during its stay at Mombasa, will
also host a number of events to build stronger bridges of friendships with Kenya, Indian
community and host of other partners in addition to the Cutlass Express participants.

 

India’s commitment to the countries along East Coast of Africa and the Western IOR is further
going to be strengthened with the visit of INS Talwar and is in keeping with India's stated policy
towards maritime cooperation in the Indian Ocean region and vision SAGAR (Security and
Growth for All in the Region).
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Source : www.thehindu.com Date : 2021-07-28

DANGEROUS CONFLAGRATION: THE HINDU
EDITORIAL ON ASSAM-MIZORAM BORDER CLASH

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

Following a dangerous and avoidable escalation of an otherwise dormant border dispute, five
policemen and a civilian from Assam were killed in the Mizo border town of Vairengte in clashes
between police from the State and their counterparts in Mizoram, on Monday. The sequence of
events, beginning October 2020, suggests that what began as skirmishes between residents
close to the disputed border between Assam’s Cachar and Mizoram’s Kolasib districts has
snowballed into a violent confrontation between police and residents. The events point to a
failure of the constitutional machinery, empowered to de-escalate tensions at the border. The
presence of central paramilitary forces should have helped maintain the peace, but it is curiously
not the case. Besides, Assam and Mizoram are governed by the BJP and its ally, the Mizo
National Front, respectively, and are part of North-East Democratic Alliance, of which the Assam
Chief Minister, Himanta Biswa Sarma, is a founder-convenor. The political bonhomie should
have allowed the respective Chief Ministers to tamp down border tensions and to return to the
status quo through joint fact-finding teams, involving the administrative officials in maintaining
the peace over the border issue. Instead, both Chief Ministers have been exchanging allegations
on Twitter, seeking the intervention of Union Home Minister Amit Shah, and using videos to tell a
story that suited their version of the events — a farcical means of communication. This also
occurred just days after both Chief Ministers (along with others) met with Mr. Shah to discuss
the resolution of inter-State border disputes. The unfortunate loss of lives has led to hardened
stances, with Mr. Sarma announcing that Assam would deploy “4,000 commandos to guard its
border”, even as Mizoram’s Chief Minister Zoramthanga has maintained that the casualties
followed from the Assam police’s actions.

Sectarian tribalism has been the bane of the North-eastern States, with underdevelopment
acting as a catalyst in complicating knotty issues over land and other issues in the region. There
is no sure-shot and quick solution possible to the border disputes between various States
without a spirit of give and take and a civic engagement brokered by the Union government. But
for that to happen, governments should, first, not condone violence of any kind and restrain
partisans engaging in such activity in their respective States. A resort to one-upmanship will only
prolong the disputes and harden stances. The Home Ministry must ensure that the Assam-
Mizoram border situation is first subject to de-escalation and steps taken to return to the status
quo that prevailed before the skirmishes began in October 2020 with the cooperation of the
respective States.
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ULTRA-SENSITIVE, EASY TO USE SENSOR CAN
DETECT ARSENIC IN FOOD & WATER IN 15 MINUTES

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

Dr. Vanish Kumar, an Inspire Faculty Fellow, has developed an ultra-sensitive, easy-to-use
sensor for detecting arsenic contamination in water and food samples in 15 minutes. The
developed sensor is highly sensitive, selective, involves a single step, and is applicable for
various water and food samples. The developed sensor can be easily operated by a common
man by just correlating the colour change (on sensor surface) with the standard labels.

The sensor developed by Dr. Kumar recipient of INSPIRE Faculty fellowship of the Department
of Science & Technology, GoI and currently positioned at the National Agri-Food Biotechnology
Institute (NABI), Mohali, can be tested with three modes- spectroscopic measurements, colour
intensity measurement with the help of colorimeter or mobile application, and with naked eyes.

Developed on mixed metal (cobalt/molybdenum) based metal-organic frameworks, it can detect
a wide range of arsenic- from 0.05 ppb to 1000 ppm. In the case of paper and colorimetric
sensors, the colour of the Metal-Organic Framework (MOF) changes from purple to blue after
interaction with arsenic. The intensity of the blue colour increases with an increase in the
concentration of arsenic.

It has been tested successfully for the fabrication of spectroscopic as well as paper-based tools
for testing Arsenic in groundwater, rice extract, and plum juice. This research has been accepted
for publication in ‘Chemical Engineering Journal’.

Identification of arsenic before consumption of water and food is imperative to protect common
man from the possible health issues associated with arsenic. However, none of the existing
methods of detection can be easily used by the common man.

The developed testing kit is 500 times more sensitive in comparison to the improved version of
the Molybdenum-blue test, which is one of the most common (and traditional) tests used for the
sensing of arsenic ions. It is also economical and simple as compared to the other commonly
used analytical techniques such as Atomic Absorption Spectroscopy (AAS) and Inductively-
coupled Plasma Mass Spectrometry (ICPMS), which required expensive set-ups, lengthy and
complicated methodologies, skilled operators, complex machinery, and difficult sample
preparations. Dr. Vanish Kumar’s team is the first to explore MOF for the sensing of arsenic ions
on the basis of Mo-As interaction.

“The non-availability of sensitive and selective sensing method for arsenic ions is worrisome for
our society. Considering this as a challenge, we started working on the development of a rapid
and sensitive detection method for arsenic. The specific interaction between molybdenum and
arsenic was known. So, we made material consisting of molybdenum and a catalyst (e.g., Co),
which can give signals generated from molybdenum and arsenic interaction. After several
attempts, we were able to develop a mixed metal MOF for the specific, one-step, and sensitive
detection of arsenic ions,” said Dr. Kumar, explaining his research.
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Dr. Vanish Kumar, an Inspire Faculty Fellow, has developed an ultra-sensitive, easy-to-use
sensor for detecting arsenic contamination in water and food samples in 15 minutes. The
developed sensor is highly sensitive, selective, involves a single step, and is applicable for
various water and food samples. The developed sensor can be easily operated by a common
man by just correlating the colour change (on sensor surface) with the standard labels.

The sensor developed by Dr. Kumar recipient of INSPIRE Faculty fellowship of the Department
of Science & Technology, GoI and currently positioned at the National Agri-Food Biotechnology
Institute (NABI), Mohali, can be tested with three modes- spectroscopic measurements, colour
intensity measurement with the help of colorimeter or mobile application, and with naked eyes.

Developed on mixed metal (cobalt/molybdenum) based metal-organic frameworks, it can detect
a wide range of arsenic- from 0.05 ppb to 1000 ppm. In the case of paper and colorimetric
sensors, the colour of the Metal-Organic Framework (MOF) changes from purple to blue after
interaction with arsenic. The intensity of the blue colour increases with an increase in the
concentration of arsenic.

It has been tested successfully for the fabrication of spectroscopic as well as paper-based tools
for testing Arsenic in groundwater, rice extract, and plum juice. This research has been accepted
for publication in ‘Chemical Engineering Journal’.

Identification of arsenic before consumption of water and food is imperative to protect common
man from the possible health issues associated with arsenic. However, none of the existing
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methods of detection can be easily used by the common man.

The developed testing kit is 500 times more sensitive in comparison to the improved version of
the Molybdenum-blue test, which is one of the most common (and traditional) tests used for the
sensing of arsenic ions. It is also economical and simple as compared to the other commonly
used analytical techniques such as Atomic Absorption Spectroscopy (AAS) and Inductively-
coupled Plasma Mass Spectrometry (ICPMS), which required expensive set-ups, lengthy and
complicated methodologies, skilled operators, complex machinery, and difficult sample
preparations. Dr. Vanish Kumar’s team is the first to explore MOF for the sensing of arsenic ions
on the basis of Mo-As interaction.

“The non-availability of sensitive and selective sensing method for arsenic ions is worrisome for
our society. Considering this as a challenge, we started working on the development of a rapid
and sensitive detection method for arsenic. The specific interaction between molybdenum and
arsenic was known. So, we made material consisting of molybdenum and a catalyst (e.g., Co),
which can give signals generated from molybdenum and arsenic interaction. After several
attempts, we were able to develop a mixed metal MOF for the specific, one-step, and sensitive
detection of arsenic ions,” said Dr. Kumar, explaining his research.
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Source : www.thehindu.com Date : 2021-07-29

PROBING PEGASUS: THE HINDU EDITORIAL ON THE
BENGAL GOVERNMENT ORDERING INQUIRY INTO
SNOOPING ROW

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

The institution of a judicial probe by the West Bengal government into allegations of surveillance
using advanced spyware on potential Indian targets marks a significant political and legal
pushback against the Union government’s attempts to deny the global media revelations and
diminish the potent threat such practices pose to democracy. Given Chief Minister Mamata
Banerjee’s penchant for the dramatic and her endless run-ins with the Centre, it may be easy to
dismiss the act of a State government ordering an inquiry into what could be a large-scale
intelligence-gathering programme of a state actor as mere political chutzpah. However, in the
context of the Centre and the ruling BJP’s aggressive refusal to cede any ground on the growing
demand for a credible probe into the use and misuse of Pegasus spyware, the West Bengal
inquiry acquires both legal and political salience. The Union government claims that illegal
surveillance is not possible in India and has not specifically admitted or denied the use of
Pegasus, the spyware supplied by Israel’s NSO Group. Ms. Banerjee has rightly invoked the
possible grave implications for democracy, public order, the independence of the judiciary and
the autonomy of legislators while ordering an inquiry under the Commissions of Inquiry Act.
Media reports suggest that those likely targeted included Prashant Kishor, the Trinamool
Congress’s strategist during the recent Assembly polls, and Abhishek Banerjee, Ms. Banerjee’s
nephew. Regardless of which agency or government was behind it, there are grounds to believe
that part of the surveillance covered the State government’s territory, bringing into play its
legitimate right to order an investigation.

It is entirely a different matter that the two-member Commission, comprising Justice Madan B.
Lokur, former judge of the Supreme Court, and Justice Jyotirmay Bhattacharya, former Chief
Justice of the Calcutta High Court, may face severe constraints. For one thing, only some of the
potential targets may testify and seek the Commission’s aid in getting their phones forensically
examined for evidence of infection by Pegasus. Central agencies may not readily offer their
cooperation. The Intelligence Bureau may not be permitted to join the probe, and even if it did, it
may claim privilege over documents and records relating to its legitimate interception orders,
citing national security and operational sensitivity. In a country where there is no parliamentary
oversight over its intelligence agencies, it is unclear how far these agencies and its personnel
would cooperate with a probe ordered by a State government. There have been instances — the
Jain and Verma Commissions come to mind — of intelligence files being made available to
judicial panels. Therefore, it will be both desirable and appropriate if the Centre itself ordered a
wide-ranging judicial inquiry into the Pegasus scandal so that the nation has an opportunity to
get at the truth.

Our code of editorial values

From the abrogation of the special status of Jammu and Kashmir, to the landmark Ayodhya
verdict, 2019 proved to be an eventful year.
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