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CHINA LAUNCHES NEW ROCKET, SPACECRAFT
Relevant for: Science & Technology | Topic: Space Technology & related matters

New horizons:The ‘Long March-5B’ rocket blasting off from the Wenchang Space Centre in
Hainan on Tuesday.APTu Haichao  

China on Tuesday successfully launched a new rocket and prototype spacecraft, state media
said, in a major test of the country’s ambitions to operate a permanent space station and send
astronauts to the Moon.

‘The Long March 5B’ rocket took off from the Wenchang launch site in the southern island of
Hainan and eight minutes later an unmanned prototype spaceship successfully separated and
entered its planned orbit, according to the Xinhua news agency. A test version of a cargo return
capsule also separated from the rocket, Xinhua added.

The spaceship will one day transport astronauts to a space station that China plans to complete
by 2022 — and eventually to the Moon. It will have capacity for a crew of six.

Return on Friday

The spaceship and capsule are slated to return to a landing site by Friday after completing their
test flights, Ji Qiming of the China Manned Space Agency told a press conference. Leader of the
command headquarters for the flight mission Zhang Xueyu said the launch had “strengthened
confidence and determination” for the next stages of China’s space programme.

The United States is so far the only country to have successfully sent humans to the Moon. But
Beijing has made huge strides in its effort to catch up, sending astronauts into space, satellites
into orbit and a rover to the far side of the Moon.

The successful maiden flight of the 54-metre Long March 5B — which has a take-off mass of
about 849 tonnes — should reassure China, following failures of the 7A model in March and 3B
model in April. “The new spaceship will give China an advantage in the area of human
spaceflight over Japan and Europe,” said Chen Lan, an independent analyst at
GoTaikonauts.com. Assembly of the Tiangong space station is expected to begin this year and
finish in 2022.

China plans to send an astronaut to the Moon in about a decade and then build a base there.
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DRAFT DPP 2020: POST-CONTRACT MANAGEMENT
Relevant for: Science & Technology | Topic: Defence related developments

More from the author

A new chapter on Post-Contract Management (PCM) has been included in the draft Defence
Procurement Procedure (DPP) 2020.1 While it is a good idea to have such a chapter in the
DPP, the title as well as the contents of the chapter are a bit perplexing.

First, the entire gamut of activities connected with a contract can be divided into three phases.
The first phase comprises the activities that precede the signing/award of a contract. Almost the
entire DPP is devoted to this stage, right from germination of a requirement to the conclusion of
the contract.

The second phase covers the actual implementation/execution of the contract. During this stage,
whatever had transpired in the run-up to the signing of the contract matters little as the
relationship between the buyer and the seller is governed by the express terms of the contract.
This is the contract management stage, which lasts until the delivery of goods and services are
completed.

The third and the last phase is what should be called the post-contract management phase in
which residual matters, which survive successful completion/execution of the contract or its
termination, are to be dealt with. Such matters would typically include settlement of pending
claims, release of the final payment, warranty, etc.

It appears that the chapter on PCM is intended to cover the second phase, in which case the
word ‘post’ could be deleted from its title. However, with or without this change in the title, the
chapter would be incomplete without the inclusion of a distinct section covering the third phase,
which seems to be missing from the draft chapter.

Second, the chapter is replete with provisions, selectively culled out from the first two chapters
of the DPP, and the templates of the Statement of Case (SoC), Request for Proposal (RfP) and
the Standard Contract Document (SCD). The contents of this chapter relating to the effective
date of the contract, documents to be submitted for claiming payment, liquidated damages,
warranty, arbitration, repeat order and option clauses, exchange rate variation, et al., fall in this
category.

To illustrate further, a note below the section that deals with the documentation required for
claiming payment states, “Depending upon the peculiarities of the procurement being
undertaken, documents may be selected from the list given above and specified in the RFP and
supply order/contract”.2 Certainly, this is of no relevance during the contract management stage.

Besides being unnecessary, the inclusion of generic contract clauses could be confusing as the
contract is supposed to be a complete document in itself and the contractual relationship
between the buyer and the seller has to be regulated exclusively as per the terms and conditions
specified therein. The contract is a ‘given’ for those assigned the responsibility of managing it,
and what matters at this stage is the written word of the contract.

This chapter must, therefore, begin with an unambiguous direction to the contract managers that
they need to familiarise themselves with the terms of the contract and manage it only in the light
of those terms.

/taxonomy/term/1034
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Third, it is not clear whom this chapter is meant for. Though there is a passing reference to the
‘Contract Operating Officer’ (COO) somewhere in the middle of the chapter, the concept
requires clearer articulation.

Ideally, a COO or a Contract Manager (CM) should be designated for every contract, along with
one or two deputies (depending on the complexity of the contract) and their particulars
mentioned in the contract, and any changes therein should be made by way of an amendment to
the contract. This will make it easier to manage the contract and provide a single point of contact
to the vendors.

Fourth, the function and responsibilities of the COOs/CMs need to be clearly defined. The
chapter should specify the action to be taken by them at every stage during the
implementation/execution of the contract until the deliveries are completed. It will be helpful if an
indicative stage-wise checklist is included in the chapter.3

Of course, the COOs/CMs will have to customise the generic checklist, if provided in the DPP,
by juxtaposing the functions/responsibilities mentioned in the checklist with the express
provisions of a given contract. In any case, even if there is no generic checklist to go by, they will
have to draw up a contract-specific checklist. It is this checklist which should then form the basis
of managing the contact.

Fifth, the COOs/CMs cannot be made responsible for every action associated with the
management of a contract. Payment, for example, is a complex function which involves several
agencies. This is true of many other contractual provisions, such as organising pre-
despatch/joint receipt inspections, operation of the price variation clause, raising of quality/
quantity claims, imposition of liquidated damages, etc.

The extent of responsibility of the COOs/CMs in such situations needs to be carefully defined.
Ideally, it should be limited to monitoring the progression of such issues through the bureaucratic
maze and raising timely alerts to the relevant agencies or specified higher authorities about
inexplicable delays and impending breach of any contractual term. The division of responsibility
between them and the user and other directorates as well as the acquisition wing, etc., should
be defined.

Sixth, the chapter seems to selectively cover the capital as well as the revenue procurement
contracts. Considering that revenue procurements are governed by the Defence Procurement
Manual (DPM), which is also under revision, and keeping in view the difference between the
revenue and capital procurement contracts, mixing up of the two would not be desirable. This
also conflicts with the scope of the DPP defined in Chapter 1 of the draft DPP, according to
which the provisions of this document are applicable primarily to capital acquisitions.

The confusion may arise from the fact that some provisions like the one related to change in the
name of the vendor figures in this chapter, but it is yet to be included in the DPM.  Similarly,
there is a reference to the chapter on design and development in the paragraph dealing with
indigenous development cases, but there is no such chapter in the DPP, while there is a chapter
on design, development and fabrication contracts in the DPM. 

Seventh, the COOs/CMs need not remain associated with a contract in the third phase, once the
delivery is completed, or after a contract is terminated. The workload related to the management
of a contract during this phase would be comparatively lighter, making it possible to club several
contracts under the management of a single team of officers. This responsibility could be taken
over by a centralised authority in the service headquarters/Ministry of Defence, whose
particulars should also be included in the contract.
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Redrafting the chapter, expatiating the concept of the COO/CM, and laying down their role and
responsibilities vis-à-vis the other agencies involved in the implementation of a contract,
preferably by way of a checklist, should go a long way in serving its purpose.
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ALTERNATIVE DWARFING GENES IN WHEAT CAN
ELIMINATE RICE CROP RESIDUE BURNING

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

In India, close to twenty-three million tonnes of leftover rice residues are annually burnt by
farmers to get rid of the straw and prepare their fields for sowing wheat, which is the next crop,
resulting in air pollution. Also, dry environments pose a challenge for the germination of wheat
varieties with short coleoptile.

 

To overcome these problems, Scientists at Pune based Agharkar Research Institute (ARI), an
autonomous institute of the Department of Science and Technology, have mapped two
alternative dwarfing genes Rht14 and Rht18 in wheat. These genes are associated with better
seedling vigour and longer coleoptiles (sheath protecting the young shoot tip).

 

The lead Scientist Dr. Ravindra Patil along with his team from Genetics and Plant Breeding
Group, ARI have mapped the dwarfing genes on chromosome 6A in durum wheat, and DNA-
based markers were developed for a better selection of these genes in wheat breeding lines.
The DNA-based markers will help wheat breeders to precisely select wheat lines carrying these
alternative dwarfing genes from a massive pool of wheat breeding lines. The research was
published in The Crop Journal and Molecular Breeding. 

 

These DNA based markers are being used at ARI for marker-assisted transfer of these genes in
Indian wheat varieties, so as to make them suitable for sowing under rice stubble-retained
conditions and dry environments. Wheat breeding lines with these alternative dwarfing genes
are presently at an advanced stage.

 

Wheat lines with these alternative dwarfing genes, apart from reducing crop residue burning,
can allow deeper sowing of wheat seeds to avail advantage of residual moisture in the soil under
dry environments.

 

The presently available semi-dwarf wheat varieties, which were explored during the Green
Revolution, carry conventional Rht1 dwarfing alleles (variant form of a given gene) and produce
optimum yields under high-fertility irrigated conditions. However, they are not well adapted for
deeper sowing conditions in dry environments due to shorter coleoptiles, and low early vigor
often results into reduced seedling emergence. Moreover, crop stands of Rht1 wheat also
remain poor where previous crop residues pose a barrier for seedling emergence due to the
short coleoptiles.
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Burning of leftover rice crop residue has serious implications for the environment, soil, and
human health. Therefore, there is a need to include alternative dwarfing genes in wheat
improvement programs. Also, only two dwarfing alleles of Rht1 are predominant in Indian wheat
varieties; therefore, there is a need to diversify the genetic base of dwarfing genes considering
diverse wheat growing zones in India.

 

In genetic studies conducted at ARI, dwarfing genes Rht14 and Rht18 in wheat conferred a plant
height reduction comparable to the Rht1 alleles while retaining early vigour in wheat seedlings,
but do not affect coleoptile length and seedling shoot length. These can, therefore, be utilized as
an alternative dwarfing gene to Rht1 for deep sowing conditions or in fields with retained
stubble.

 

The improved wheat lines which are being developed at ARI will help reducing stubble burning
incidences under the rice-wheat cropping system. These lines will also allow deeper sowing of
wheat seeds to avail advantage of residual moisture in the soil, therefore, saving valuable water
resources and reduce the cost of cultivation to farmers.

 

For more details contact Dr. Ravindra Patil (rmpatil@aripune.org, 020-25325093), Scientist,
Genetics and Plant Breeding Group, and Dr. PK Dhakephalkar, Director (Officiating), ARI, Pune,
(director@aripune.org, pkdhakephalkar@aripune.org, 020-25325002)

 

Figure description: a & b) Alternative dwarfing genes Rht14 and Rht18 mapped on
chromosome 6A in wheat. DNA-based markers developed at ARI Pune, shown in green,
are being used for marker-assisted introgression of these genes in elite Indian wheat
varieties to improve seedling emergence. c) Rht18 introgression lines showing improved
coleoptile length and seedling shoot length.
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[Publication links:

Vikhe et al. 2019, The Crop Journal, 7: 187-197

https://doi.org/10.1016/j.cj.2018.11.004

Vikhe et al. 2017, Molecular Breeding, 37: 28

DOI: 10.1007/s11032-017-0641-9]
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In India, close to twenty-three million tonnes of leftover rice residues are annually burnt by
farmers to get rid of the straw and prepare their fields for sowing wheat, which is the next crop,
resulting in air pollution. Also, dry environments pose a challenge for the germination of wheat
varieties with short coleoptile.

 

To overcome these problems, Scientists at Pune based Agharkar Research Institute (ARI), an
autonomous institute of the Department of Science and Technology, have mapped two
alternative dwarfing genes Rht14 and Rht18 in wheat. These genes are associated with better
seedling vigour and longer coleoptiles (sheath protecting the young shoot tip).

 

The lead Scientist Dr. Ravindra Patil along with his team from Genetics and Plant Breeding
Group, ARI have mapped the dwarfing genes on chromosome 6A in durum wheat, and DNA-
based markers were developed for a better selection of these genes in wheat breeding lines.
The DNA-based markers will help wheat breeders to precisely select wheat lines carrying these
alternative dwarfing genes from a massive pool of wheat breeding lines. The research was
published in The Crop Journal and Molecular Breeding. 

 

These DNA based markers are being used at ARI for marker-assisted transfer of these genes in
Indian wheat varieties, so as to make them suitable for sowing under rice stubble-retained
conditions and dry environments. Wheat breeding lines with these alternative dwarfing genes
are presently at an advanced stage.

 

Wheat lines with these alternative dwarfing genes, apart from reducing crop residue burning,
can allow deeper sowing of wheat seeds to avail advantage of residual moisture in the soil under
dry environments.

 

The presently available semi-dwarf wheat varieties, which were explored during the Green
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Revolution, carry conventional Rht1 dwarfing alleles (variant form of a given gene) and produce
optimum yields under high-fertility irrigated conditions. However, they are not well adapted for
deeper sowing conditions in dry environments due to shorter coleoptiles, and low early vigor
often results into reduced seedling emergence. Moreover, crop stands of Rht1 wheat also
remain poor where previous crop residues pose a barrier for seedling emergence due to the
short coleoptiles.

 

Burning of leftover rice crop residue has serious implications for the environment, soil, and
human health. Therefore, there is a need to include alternative dwarfing genes in wheat
improvement programs. Also, only two dwarfing alleles of Rht1 are predominant in Indian wheat
varieties; therefore, there is a need to diversify the genetic base of dwarfing genes considering
diverse wheat growing zones in India.

 

In genetic studies conducted at ARI, dwarfing genes Rht14 and Rht18 in wheat conferred a plant
height reduction comparable to the Rht1 alleles while retaining early vigour in wheat seedlings,
but do not affect coleoptile length and seedling shoot length. These can, therefore, be utilized as
an alternative dwarfing gene to Rht1 for deep sowing conditions or in fields with retained
stubble.

 

The improved wheat lines which are being developed at ARI will help reducing stubble burning
incidences under the rice-wheat cropping system. These lines will also allow deeper sowing of
wheat seeds to avail advantage of residual moisture in the soil, therefore, saving valuable water
resources and reduce the cost of cultivation to farmers.

 

For more details contact Dr. Ravindra Patil (rmpatil@aripune.org, 020-25325093), Scientist,
Genetics and Plant Breeding Group, and Dr. PK Dhakephalkar, Director (Officiating), ARI, Pune,
(director@aripune.org, pkdhakephalkar@aripune.org, 020-25325002)
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Figure description: a & b) Alternative dwarfing genes Rht14 and Rht18 mapped on
chromosome 6A in wheat. DNA-based markers developed at ARI Pune, shown in green,
are being used for marker-assisted introgression of these genes in elite Indian wheat
varieties to improve seedling emergence. c) Rht18 introgression lines showing improved
coleoptile length and seedling shoot length.

 

[Publication links:

Vikhe et al. 2019, The Crop Journal, 7: 187-197

https://doi.org/10.1016/j.cj.2018.11.004

Vikhe et al. 2017, Molecular Breeding, 37: 28

DOI: 10.1007/s11032-017-0641-9]
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Source : www.pib.gov.in Date : 2020-05-22

CERTIFYING QUANTUM ENTANGLEMENT: A STEP
TOWARDS QUANTUM SECURITY

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

Scientists from S. N. Bose National Centre for Basic Sciences (SNBNCBS), Kolkata, an
autonomous institute of the Department of Science and Technology have developed a novel
protocol to find out whether a pair of electrons is in an entangled state so that they can be safely
used as resources for facilitating quantum information processing tasks. The protocol has been
developed through theoretical and experimental analysis.

Quantum entanglement is one of the peculiarities of quantum mechanics, which makes
phenomena such as quantum teleportation and super-dense coding possible. It is the physical
phenomenon that occurs when a pair or group of particles is generated, interact, in a way such
that the quantum state of each particle of the pair or group cannot be described independently of
the state of the others. Entangled states are key resources to facilitate many quantum
information processing tasks and quantum cryptographic protocols.

However, entanglement is fragile and is easily lost during the transit of photons through the
environment. Hence it is extremely important to know whether a pair of photons is entangled, in
order to use them as resource. Verification of entanglement requires the use of measurement
devices, but such devices may be hacked or compromised by eavesdroppers. Device-
independent self-testing (DIST) is a method that can be used in order to overcome such a
possibility.

This method enables the verification of entanglement in an unknown quantum state of two
photons without having direct access to the state, or complete trust in the measurement devices.
The theory relies on the application of the quantum uncertainty principle while implementing full
device independence is a difficult task. In several practical situations, one of the parties may be
fully trusted, whereas, the other may not be trusted like in the case of server-client relationship in
banking transactions. For such situations, quantum information theory enables one-sided DIST
(1sDIST).

In the protocol published in Physical Review A, Dr Archan S. Majumdar from SNBNCBS and his
team, the theoretical idea is based on applying the fine-grained uncertainty relation to perform
quantum steering. This idea has been successfully implemented experimentally by his team in
collaboration with a group in Beijing Computational Science Research Centre, and Key
Laboratory of Quantum Information, Hefei. The experiment uses an all-optical set-up in which
entangled pairs of photons are created by laser light on Beta barium borate (BBO) crystals, a
nonlinear optical crystal, used aslaser crystal. The team used Bob as the trusted party and Alice
as untrusted, to verify that the pair of photons they share is entangled.
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Figure: Representation of the experimental model

 

In a single run of their experiment, one photon goes to Alice’s lab (bottom left), and another to
Bob’s lab (top right). They implemented several optical operations using beam-splitters, phase-
shifters, and quantum gate operations before the photons were detected. Using the detection
statistics, the team not only certified the presence of entanglement but also determined the
magnitude of entanglement in the photon pairs with minimum error.

The team concluded that the entangled pairs of photons generated by the laser and BBO
crystals can be reliably used to perform secure communication tasks.

[Publication link: https://doi.org/10.1103.PhysRevA.98.022311,

                           https://doi.org/10.1103.PhysRevA.101.020301

For more details, Archan S. Majumdar (archan@bose.res.in) can be contacted.]
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Scientists from S. N. Bose National Centre for Basic Sciences (SNBNCBS), Kolkata, an
autonomous institute of the Department of Science and Technology have developed a novel
protocol to find out whether a pair of electrons is in an entangled state so that they can be safely
used as resources for facilitating quantum information processing tasks. The protocol has been
developed through theoretical and experimental analysis.

Quantum entanglement is one of the peculiarities of quantum mechanics, which makes
phenomena such as quantum teleportation and super-dense coding possible. It is the physical
phenomenon that occurs when a pair or group of particles is generated, interact, in a way such
that the quantum state of each particle of the pair or group cannot be described independently of
the state of the others. Entangled states are key resources to facilitate many quantum
information processing tasks and quantum cryptographic protocols.

However, entanglement is fragile and is easily lost during the transit of photons through the
environment. Hence it is extremely important to know whether a pair of photons is entangled, in
order to use them as resource. Verification of entanglement requires the use of measurement
devices, but such devices may be hacked or compromised by eavesdroppers. Device-
independent self-testing (DIST) is a method that can be used in order to overcome such a
possibility.

This method enables the verification of entanglement in an unknown quantum state of two
photons without having direct access to the state, or complete trust in the measurement devices.
The theory relies on the application of the quantum uncertainty principle while implementing full
device independence is a difficult task. In several practical situations, one of the parties may be
fully trusted, whereas, the other may not be trusted like in the case of server-client relationship in
banking transactions. For such situations, quantum information theory enables one-sided DIST
(1sDIST).

In the protocol published in Physical Review A, Dr Archan S. Majumdar from SNBNCBS and his
team, the theoretical idea is based on applying the fine-grained uncertainty relation to perform
quantum steering. This idea has been successfully implemented experimentally by his team in
collaboration with a group in Beijing Computational Science Research Centre, and Key
Laboratory of Quantum Information, Hefei. The experiment uses an all-optical set-up in which
entangled pairs of photons are created by laser light on Beta barium borate (BBO) crystals, a
nonlinear optical crystal, used aslaser crystal. The team used Bob as the trusted party and Alice
as untrusted, to verify that the pair of photons they share is entangled.
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Figure: Representation of the experimental model

 

In a single run of their experiment, one photon goes to Alice’s lab (bottom left), and another to
Bob’s lab (top right). They implemented several optical operations using beam-splitters, phase-
shifters, and quantum gate operations before the photons were detected. Using the detection
statistics, the team not only certified the presence of entanglement but also determined the
magnitude of entanglement in the photon pairs with minimum error.

The team concluded that the entangled pairs of photons generated by the laser and BBO
crystals can be reliably used to perform secure communication tasks.

[Publication link: https://doi.org/10.1103.PhysRevA.98.022311,

                           https://doi.org/10.1103.PhysRevA.101.020301

For more details, Archan S. Majumdar (archan@bose.res.in) can be contacted.]
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Source : www.pib.gov.in Date : 2020-05-27

MOLECULAR SHOCK ABSORBERS BUFFER AXONAL
TENSION OF NERVE CELLS

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

Scientists from Raman Research Institute (RRI), an autonomous institute under the Department
of Science &Technology along with IISER Pune and Paris Diderot University, have found out
that spectrin, which are flexible rod-shaped molecules present in axons, act as ‘shock absorbers’
to protect axons from stretch-induced damage.

 

The study can help in understanding and treatment of concussion from head injuries as
well as stretch-induced nerve injuries.

 

Axons are long tubular extensions of nerve cells that transmit electrical signals across long
distances and can be up to a meter long in the case of humans. At such lengths, they are
subjected to large stretch deformations during limb or other bodily movements. Axons in the
brain too undergo significant deformations, even during normal activities like jumping (the
human brain is as soft and wobbly as edible jelly).

 

Probing into what special strategies axons adopt to protect themselves from damage during
such stretch deformations, the scientists zeroed in on the molecule spectrin, a cytoskeletal
protein.

 

In their research published in journal eLife, with Dr. Sushil Dubey as the lead author, Prof.
Pramod Pullarkatand his team from RRI showed that neuronal cells may have evolved a clever
strategy using an etched optical fiber attached to a piezo drive as a force-sensing cantilever to
stretch live axons and to measure the resultant tension. Piezo drives attached to optical fiber is
used to stretch on axons where optical fiber acts as a force-sensing cantilever. The resulting
tension measured along the axon comes from the axonal cytoskeleton (consisting of
biopolymers), of which spectrin is a part.

 

The RRI team took clues from a recent discovery, which showed that axons have a periodic
scaffold consisting of longitudinally arranged long spectrin protein molecules. The function of this
skeleton was a puzzle. The experiments by the RRI team on axons that are biochemically or
genetically modified to disrupt specific cytoskeletal components revealed that the spectrin
scaffold has a prominent mechanical role.

 

Earlier single-molecule experiments had shown that spectrin molecules contain several folded
regions which can unfold when the protein is stretched and refold when released, thus acting as
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molecular bellows. By comparing detailed tension measurements on axons with a mathematical
model that describes such a mechanism, the RRI team showed that this process helps axons to
buffer tension and dissipate excess elastic energy. Unlike a linear spring, where the tension
increases proportionally with stretch, axonal tension exhibits a plateau-like region where tension
is only weakly dependent on stretch, due to the unfolding process. This suggests that spectrins
can act as axonal ‘shock absorbers’ to protect axons from stretch-induced damage.

 

The brain undergoes significant shear deformations (up to 5% of strain) even under normal
activities such as jumping. In contact sports, brain concussion occurs and is a leading cause of
injuries. This study will have significant implications to our understanding of concussion that
result from head impacts as well as stretch-induced nerve injuries.

 

Fig: Probing axonal mechanics using home-built Micro-Extension Rheometer reveals strain-
softening in axons that protect neurons from damage via reversibly unfolding of spectrin
repeated units.

(A) A schematic of the home-developed force apparatus that uses an etched optical fiber as a
cantilever to stretch axons and to sense force.

(B) Typical force and tension response of an axon to increasing strain explored using successive
strain steps. The inset shows the images of the axon before and after stretch.

 

(C) Typical structure of a neuronal cell and its cytoskeleton. The outermost scaffold of the axonal
cytoskeleton has an array of periodically spaced rings composed of F-actin filaments.

The actin rings are interconnected by spectrin tetramers, which are aligned along the axonal
axis.
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[Publication: https://elifesciences.org/articles/51772

For more details contact Dr. Sushil Dubey (dubeys@rri.res.in,+917760581324)]

 

*****
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Scientists from Raman Research Institute (RRI), an autonomous institute under the Department
of Science &Technology along with IISER Pune and Paris Diderot University, have found out
that spectrin, which are flexible rod-shaped molecules present in axons, act as ‘shock absorbers’
to protect axons from stretch-induced damage.

 

The study can help in understanding and treatment of concussion from head injuries as
well as stretch-induced nerve injuries.

 

Axons are long tubular extensions of nerve cells that transmit electrical signals across long
distances and can be up to a meter long in the case of humans. At such lengths, they are
subjected to large stretch deformations during limb or other bodily movements. Axons in the
brain too undergo significant deformations, even during normal activities like jumping (the
human brain is as soft and wobbly as edible jelly).

 

Probing into what special strategies axons adopt to protect themselves from damage during
such stretch deformations, the scientists zeroed in on the molecule spectrin, a cytoskeletal
protein.

 

In their research published in journal eLife, with Dr. Sushil Dubey as the lead author, Prof.
Pramod Pullarkatand his team from RRI showed that neuronal cells may have evolved a clever
strategy using an etched optical fiber attached to a piezo drive as a force-sensing cantilever to
stretch live axons and to measure the resultant tension. Piezo drives attached to optical fiber is
used to stretch on axons where optical fiber acts as a force-sensing cantilever. The resulting
tension measured along the axon comes from the axonal cytoskeleton (consisting of
biopolymers), of which spectrin is a part.

 

The RRI team took clues from a recent discovery, which showed that axons have a periodic
scaffold consisting of longitudinally arranged long spectrin protein molecules. The function of this
skeleton was a puzzle. The experiments by the RRI team on axons that are biochemically or
genetically modified to disrupt specific cytoskeletal components revealed that the spectrin
scaffold has a prominent mechanical role.
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Earlier single-molecule experiments had shown that spectrin molecules contain several folded
regions which can unfold when the protein is stretched and refold when released, thus acting as
molecular bellows. By comparing detailed tension measurements on axons with a mathematical
model that describes such a mechanism, the RRI team showed that this process helps axons to
buffer tension and dissipate excess elastic energy. Unlike a linear spring, where the tension
increases proportionally with stretch, axonal tension exhibits a plateau-like region where tension
is only weakly dependent on stretch, due to the unfolding process. This suggests that spectrins
can act as axonal ‘shock absorbers’ to protect axons from stretch-induced damage.

 

The brain undergoes significant shear deformations (up to 5% of strain) even under normal
activities such as jumping. In contact sports, brain concussion occurs and is a leading cause of
injuries. This study will have significant implications to our understanding of concussion that
result from head impacts as well as stretch-induced nerve injuries.

 

Fig: Probing axonal mechanics using home-built Micro-Extension Rheometer reveals strain-
softening in axons that protect neurons from damage via reversibly unfolding of spectrin
repeated units.

(A) A schematic of the home-developed force apparatus that uses an etched optical fiber as a
cantilever to stretch axons and to sense force.

(B) Typical force and tension response of an axon to increasing strain explored using successive
strain steps. The inset shows the images of the axon before and after stretch.

 

(C) Typical structure of a neuronal cell and its cytoskeleton. The outermost scaffold of the axonal
cytoskeleton has an array of periodically spaced rings composed of F-actin filaments.



Page 21

cr
ac

kIA
S.co

m

The actin rings are interconnected by spectrin tetramers, which are aligned along the axonal
axis.

 

[Publication: https://elifesciences.org/articles/51772

For more details contact Dr. Sushil Dubey (dubeys@rri.res.in,+917760581324)]
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INST SCIENTISTS FIND ROUTE TO FABRICATE
PRECISELY CONTROLLED NANOSTRUCTURES OF
DESIRED GEOMETRY & LOCATION ON 2D MATERIALS

Relevant for: Science & Technology | Topic: Nanotechnology

Researchers at Institute of Nano Science and Technology (INST) Mohali, an autonomous
institute under the Department of Science & Technology (DST) have found a straightforward and
unique route to fabricate precisely controlled nanostructures of desired geometry and location on
2D materials, through a rapid one-step low power laser writing process.

 

Approaches used so far to achieve the controllability over hotspots distribution, which involves
the synthesis of complex morphologies, limits their potential to be used for large area substrates.

 

In order to overcome this, the INST group developed a hybrid Surface-enhanced Raman
spectroscopy(SERS) platform of Molybdenum disulfide (MoS2) nanostructure decorated with
gold nanoparticles, where direct laser writing is used to engineer the artificial edges on the
surface of MoS2. This created localized hotspots with remarkable precision and control. Surface-
enhanced Raman spectroscopy (SERS) is a technique for molecular detection and
characterization that relies on the enhanced Raman scattering of molecules that are adsorbed
on SERS-active surfaces, such as nanostructured gold or silver.

 

In the research by Dr. Kiran Shankar Hazraand his group which has been accepted for
publication in the journal ACS Nano,a focused laser beam of meager power of a conventional
Raman spectrometer was used to do nanostructuring on 2D flakes of desired feature size and
geometry just by playing with the laser power and exposure time. Using this technique, they
achieved the minimum feature size of   300nm, which is close to the diffraction limit of the laser
used (i.e., 532nm laser line).

 

In SERS sensing, producing SERS substrate of controllable hotspots distribution with desired
geometry and location is the main challenging task. Several efforts have been made by
researchers to attain the controllability over hotspots distribution via employing various synthesis
procedures, hotspots engineering, defect engineering, and so on. However, the random
distribution of hotspots and precision over geometrical nanostructure has limited the progress in
the field of SERS sensing.

 

The hybrid SERS platform developed by the INST group offers controlled formation of localized
hotspots for ultrasensitive and reproducible detection of analytes. Low power-focused laser
irradiation technique was employed to create artificial edges on atomically thin 2D MoS2 sheet,
which enables the superior deposition of AuNPs along the artificial edges, and enhances the
local electromagnetic field leading to formation of hotspots.
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The innovative route to attain the accuracy and control over localized hotspots formation at
desired position and geometry, which is advantageous over randomly distributed hotspots in
conventional SERS substrates. The team is now exploring various applications of 2D material
nanostructures in the field of catalysis, sensing, and optoelectronics devices.

 

This research in SERS sensing will open a new avenue for the development of commercialized
SERS substrate with a localized detection capability of analytes. The AuNPs decorated, and
laser-etched 2Dsheets based SERS hybrid platform will also shed new light in the SERS
sensing of biological and chemical molecules. The artificial edges of the 2D layers can be
functionalized with an antibody with adequate coating and linkers for the SERS detection of
various biomarkers.

 

 

Figure 1: Enhancement of Raman signal of RhB along the artificial edges of MoS2
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Figure 2: Raman mapping of the localized hotspots created along the artificially sculptured
edges

 

[Publication link :doi.org/10.1021/acsnano.0c02418

 

For more details contact Dr. Kiran Shankar Hazra(kiranshankar.hazra@gmail.com, 0172 –
2210075)]
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Researchers at Institute of Nano Science and Technology (INST) Mohali, an autonomous
institute under the Department of Science & Technology (DST) have found a straightforward and
unique route to fabricate precisely controlled nanostructures of desired geometry and location on
2D materials, through a rapid one-step low power laser writing process.

 

Approaches used so far to achieve the controllability over hotspots distribution, which involves
the synthesis of complex morphologies, limits their potential to be used for large area substrates.

 

In order to overcome this, the INST group developed a hybrid Surface-enhanced Raman
spectroscopy(SERS) platform of Molybdenum disulfide (MoS2) nanostructure decorated with
gold nanoparticles, where direct laser writing is used to engineer the artificial edges on the
surface of MoS2. This created localized hotspots with remarkable precision and control. Surface-
enhanced Raman spectroscopy (SERS) is a technique for molecular detection and
characterization that relies on the enhanced Raman scattering of molecules that are adsorbed
on SERS-active surfaces, such as nanostructured gold or silver.

 

In the research by Dr. Kiran Shankar Hazraand his group which has been accepted for
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publication in the journal ACS Nano,a focused laser beam of meager power of a conventional
Raman spectrometer was used to do nanostructuring on 2D flakes of desired feature size and
geometry just by playing with the laser power and exposure time. Using this technique, they
achieved the minimum feature size of   300nm, which is close to the diffraction limit of the laser
used (i.e., 532nm laser line).

 

In SERS sensing, producing SERS substrate of controllable hotspots distribution with desired
geometry and location is the main challenging task. Several efforts have been made by
researchers to attain the controllability over hotspots distribution via employing various synthesis
procedures, hotspots engineering, defect engineering, and so on. However, the random
distribution of hotspots and precision over geometrical nanostructure has limited the progress in
the field of SERS sensing.

 

The hybrid SERS platform developed by the INST group offers controlled formation of localized
hotspots for ultrasensitive and reproducible detection of analytes. Low power-focused laser
irradiation technique was employed to create artificial edges on atomically thin 2D MoS2 sheet,
which enables the superior deposition of AuNPs along the artificial edges, and enhances the
local electromagnetic field leading to formation of hotspots.

 

The innovative route to attain the accuracy and control over localized hotspots formation at
desired position and geometry, which is advantageous over randomly distributed hotspots in
conventional SERS substrates. The team is now exploring various applications of 2D material
nanostructures in the field of catalysis, sensing, and optoelectronics devices.

 

This research in SERS sensing will open a new avenue for the development of commercialized
SERS substrate with a localized detection capability of analytes. The AuNPs decorated, and
laser-etched 2Dsheets based SERS hybrid platform will also shed new light in the SERS
sensing of biological and chemical molecules. The artificial edges of the 2D layers can be
functionalized with an antibody with adequate coating and linkers for the SERS detection of
various biomarkers.
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Figure 2: Raman mapping of the localized hotspots created along the artificially sculptured
edges

 

[Publication link :doi.org/10.1021/acsnano.0c02418
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For more details contact Dr. Kiran Shankar Hazra(kiranshankar.hazra@gmail.com, 0172 –
2210075)]
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AAROGYA SETU APP IS NOW OPEN SOURCE: WHAT
DOES IT MEAN?

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

File photo.  

Aarogya Setu, India’s coronavirus (COVID-19) contract-tracing and self-assessment app is now
open source. The COVID-19 app, which supports 12 languages, is available on three platforms
– Android, iOS and KaiOS (Jio Phones). It had reached the mark of 100 million (10 crore)
downloads in 41 days. It had more users than any other contact-tracing app in the world as on
May 26, 2020, as per a statement by the Ministry of Electronics and Information Technology
(MeitY).

Health Ministry launches Aarogya Setu IVRS facility for those without smartphones

The Aarogya Setu app is used on Android phones by 98% of the registered users, and the
source code for the Android app is currently available on GitHub, a collaboration platform for
software developers, where code can be developed or reviewed collaboratively. Both the iOS
and KaiOS source codes will be released over a period of time, starting with the iOS version,
which will be available as open source within the next two weeks, according to the statement.

The code is available on GitHub at https://github.com/nic-delhi/AarogyaSetu_Android. At the
time of writing, the code already had 70 ‘pull requests’ or changes that people have suggested
for the code.

Coronavirus | What are the concerns around the Aarogya Setu app?

Making the source code of the app available to the public allows experts and researchers to
review and detect vulnerabilities. The more the developers analysing the code, the easier it may
be to spot problems or issue with the code. The reliability quotient could also go up as more
people are using it, testing it, and fixing bugs. On the flip side, open sourcing could also expose
the vulnerabilities to hackers.

The government also launched a Bug Bounty Programme for security researchers and the
Indian developer community to identify vulnerabilities and improve the code. There are three
different categories of vulnerabilities through which the code could be breached and a 1-lakh
cash prize for each of these categories has been announced.

“While making the code open source, Government of India also seeks the developer community
to help identify any vulnerabilities or code improvement in order to make Aarogya Setu more
robust and secure,” the statement read.

Data | How safe is Aarogya Setu compared to COVID-19 contact tracing apps of other
countries?

Prior to the announcement on making the app open source, there was a change in the terms of
service and privacy policy of the app, removing restrictions on tampering and reverse-
engineering. Under the earlier terms, reverse-engineering was explicitly prohibited.

The Android version of the app requests multiple permission, and has access to user’s location

https://www.thehindu.com/news/national/how-does-the-aarogya-setu-app-work/article31532073.ece
https://www.thehindu.com/topic/coronavirus/
https://www.thehindu.com/sci-tech/science/all-about-the-china-coronavirus-covid-19/article30692734.ece
https://www.thehindu.com/news/national/coronavirus-govt-opens-up-aarogya-setu-program-code-announces-reward-for-finding-security-flaws/article31681142.ece
https://www.thehindu.com/news/national/coronavirus-govt-opens-up-aarogya-setu-program-code-announces-reward-for-finding-security-flaws/article31681142.ece
https://www.thehindu.com/coronavirus/
https://www.thehindu.com/news/national/coronavirus-health-ministry-launches-aarogya-setu-ivrs-facility-for-those-without-smartphones/article31518746.ece
https://www.thehindu.com/sci-tech/technology/coronavirus-what-are-the-concerns-around-the-aarogyasetu-app/article31434768.ece
https://www.thehindu.com/data/how-safe-is-aarogya-setu-compared-to-contact-tracing-apps-of-other-countries/article31618852.ece
https://www.thehindu.com/data/how-safe-is-aarogya-setu-compared-to-contact-tracing-apps-of-other-countries/article31618852.ece
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using the phones network and GPS. In addition, it receives data from internet, prevents device
from sleeping, runs at startup, and has full network access, as listed under the permissions tab
of the app.

The Aarogya Setu Android app privacy policy states that, information collected during the app
registration such as name, phone number, age, sex, profession, and countries visited in the last
30 days, is stored securely on a server operated and managed by the Government of India.

During the media briefing, Ajay Prakash Sawhney, Secretary, MeitY said, “Even though that bill
(The Personal Data Protection Bill 2019) is still in Parliament, we have actually implemented the
principles of personal data privacy in designing this app.”

The Hindu had earlier reported security issues highlighted by Robert Baptiste, a cybersecurity
expert and ethical hacker, who goes by the name Elliot Alderson.

The Aarogya Setu team in response to Alderson, said in a statement, “No personal information
of any user has been proven to be at risk by this ethical hacker. We are continuously testing and
upgrading our systems. Team Aarogya Setu assures everyone that no data or security breach
has been identified.”

According to the MeitY statement, the platform has reached out to more than 9,00,000 users
and advised them for quarantine, caution or testing. Amongst those who were recommended for
testing for COVID-19, it has been found that almost 24% of them have been found COVID-19
positive. The overall COVID-19 positive rate is around 4.65%, as on May 26.
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misinformation, and keep apace with the happenings, we need to commit greater resources to
news gathering operations. We promise to deliver quality journalism that stays away from vested
interest and political propaganda.

Please enter a valid email address.

Nadella is planning to be in India between February 24 and February 26 and will likely visit New
Delhi, tech hub Bengaluru and the financial capital of Mumbai, two people familiar with the plans
said

The new algorithm, based on a specialised form of machine learning called deep learning, is not
only turnkey, but also quick, finding performance bugs in a matter of a few hours instead of
days, says a study
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MISSILE PARK 'AGNEEPRASTHA' TO BE SET UP AT
INS KALINGA

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

Foundation Stone for a Missile Park "AGNEEPRASTHA" was laid at INS Kalinga by Cmde
Rajesh Debnath,  Commanding Officer, in the presence of Vice Admiral Atul Kumar Jain, PVSM,
AVSM, VSM, FOC-in-C (East) on 28 May 20. 

 

        The Missile Park ‘AGNEEPRASTHA’ once completed will be dedicated to all the Officers,
Sailors and Support Staff of INS Kalinga, who have served in this premier op-support Base of
the ENC since its establishment in 1981. The Park also commemorates the award of the
prestigious Unit Citation to INS Kalinga for the year 2018-19.

 

        ‘AGNEEPRASTHA’ aims to capture glimpses of Missile History of INS Kalinga since 1981
till date.  The Missile Park has been set up with a replica of missiles and Ground Support
Equipment (GSE) that showcase the evolution of missiles handled by the unit.  The exhibits
have been created from scrap / obsolete inventory which have been reconditioned in-house. The
main attraction is P-70 'Ametist', an underwater launched anti-ship missile from the arsenal of
the old 'Chakra' (Charlie-1 submarine) which was in service with IN during 1988-91.

 

      ‘AGNEEPRASTHA’ will also provide a one-stop arena for motivation and stimulation of
inquisitive minds regarding the missiles and related technologies, from school children to Naval
personnel and their families.  It is also intended to encourage a feeling of ownership and pride in
the role of the Unit, and highlight the necessity of contribution of all personnel irrespective of
rank/trade towards the overarching objective of ordnance availability, reliability and delivery on
target, each and every time.
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Foundation Stone for a Missile Park "AGNEEPRASTHA" was laid at INS Kalinga by Cmde
Rajesh Debnath,  Commanding Officer, in the presence of Vice Admiral Atul Kumar Jain, PVSM,
AVSM, VSM, FOC-in-C (East) on 28 May 20. 

 

        The Missile Park ‘AGNEEPRASTHA’ once completed will be dedicated to all the Officers,
Sailors and Support Staff of INS Kalinga, who have served in this premier op-support Base of
the ENC since its establishment in 1981. The Park also commemorates the award of the
prestigious Unit Citation to INS Kalinga for the year 2018-19.

 

        ‘AGNEEPRASTHA’ aims to capture glimpses of Missile History of INS Kalinga since 1981
till date.  The Missile Park has been set up with a replica of missiles and Ground Support
Equipment (GSE) that showcase the evolution of missiles handled by the unit.  The exhibits
have been created from scrap / obsolete inventory which have been reconditioned in-house. The
main attraction is P-70 'Ametist', an underwater launched anti-ship missile from the arsenal of
the old 'Chakra' (Charlie-1 submarine) which was in service with IN during 1988-91.

 

      ‘AGNEEPRASTHA’ will also provide a one-stop arena for motivation and stimulation of
inquisitive minds regarding the missiles and related technologies, from school children to Naval
personnel and their families.  It is also intended to encourage a feeling of ownership and pride in
the role of the Unit, and highlight the necessity of contribution of all personnel irrespective of
rank/trade towards the overarching objective of ordnance availability, reliability and delivery on
target, each and every time.
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