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COVID-19: DRDO’s Contribution

Sun, 03 May 2020
10 'tech innovations’ by Indian Army, Indian
Navy, DRDO and others to fight COVID-19

10 "tech innovations’ by Indian Army, Indian Navy, DRDO and others to fight COVID-19

Improvisation using low-cost and easily available resources have played a key role in India’s
fight against COVID-19. Be it converting railway coaches into isolation wards or students coming
together to make hand sanitizers in bulk quantities, handy improvisation or simple innovations has
been appreciated by all. Not to forget, our government’s IR LT

fight COVID-19

push to encourage people to make their own face masks
at home. We have also witnessed IITs and other I\%
|

engineering colleges make 3D printed face shields or
low-cost ventilators with bare minimum resources.
What’s interesting is that our Armed Forces along with
Defence Research and Development Organisation
(DRDO) also introduced tech solutions to help people
ideate further in this race to fight the pandemic. Here are
10 'tech jugaad' by Indian Army, Indian Navy and
DRDO to fight COVID-19.

DRDO uses sealant meant for submarine applications to
make special suits for medical staff

DRDO has made a bio suit for medical professionals to help
them fight coronavirus disease. Interestingly, the bio-suit made by
DRDO has a unique feature. The DRDO is said to have prepared a
special sealant as an alternative to seam sealing tape based on the
sealant used in submarine applications. The special sealant used
for submarine applications is required because as per DRDO, the
bio suit production in India by its industry partners and other
industries is being hampered due to non-availability of seam sealing
tapes.

Indian Army EME develops remote-controlled trolley with

wash basin to deliver essential items

The Corps of Electronics and Mechanical Engineers (EME) of
the Indian Army has created a remote-controlled vehicle to deliver
essential items to frontline healthcare staff and others. This remote
operated trolley that comes equipped with a wash basin and
dustbin. The trolley also has storage space which can be used in
hospitals and isolation wards.

DRDO tweaks fire fighting equipment, turning them into

machines to spray disinfectants

DRDO has tweaked fire fighting equipment, turning them into
machines to spray disinfectants. These machines will be used to
sanitise roads and other surfaces. Developed by the Centre for Fire
Explosive & Environment Safety (CFEES), these machines are
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spin-offs of fire suppressants. These portable sanitation eqmpment can be used to spray
decontamination solutions consisting of 1% Hypochlorite (HYPO)
solution for sanitisation of suspected areas.

Indian Navy makes in-house portable oxygen multifeeder that
can cater to six patients together

Indian Navy has made a unique in-house portable oxygen
multifeeder that can cater to six patients suffering from COVID-19
together. Dubbed as the Portable Multi-feed Oxygen Manifold, the
device can be used for six patients from a single oxygen cylinder.

Indian Army makes low-cost thermal scanner, anti-
aerosolization box

The Indian Army has developed several low-cost innovations to
help medical workers fight coronavirus disease. These include
innovative surgical masks, hand sanitisers, anti-aerosolization boxes
and thermal scanners.

DRDL Hyderabad develops ‘COVSACK’ COVID-19 sample
collection kiosk

Defence Research & Development Laboratory (DRDL),
Hyderabad, has developed COVID Sample Collection Kiosk
(COVSACK) for healthcare professionals. The kiosk is
automatically disinfected without the need for human involvement,
making the process free of infection. After the patient leaves the
Kiosk, four nozzle sprayers are mounted in the kiosk cabin and
disinfect the empty chamber by spraying disinfectant mist for a
period of 70 seconds. It is further flushed with water & UV light disinfection. VVoice command can
be given through a two-way communication system integrated with the COVSACK.

DRDO develops mobile lab for faster COVID-19 sample RESESESSEEESEES

testing -+ NI b

To speed up the screening process of those suspected with
COVID-19 infection, Research Centre Imarat (RCI), the Hyderabad
based laboratory of DRDO has developed a mobile laboratory.
Called the Mobile Virology Research and Diagnostics Laboratory
(MVRDL), the lab will also contribute to the research and
development activities related to the novel coronavirus.

Contactless sanitiser dispenser, UV light-based disinfection box
by CFEES

Centre for Fire Explosive & Environment Safety (CFEES), Delhi,
using its expertise in mist technology for fire suppression, has
developed automatic mist-based sanitiser dispensing unit. It is a
contactless sanitiser dispenser which sprays alcohol based hand rub
sanitiser solution for sanitisation of hands while entering the
buildings/office complexes, etc.

Ultraviolet C Light-based sanitisation box and hand held UV-C

device made by DRDO labs

Defence Institute of Physiology & Allied Sciences (DIPAS) and
Institute of Nuclear Medicine & Allied Sciences (INMAS), DRDO
laboratories in Delhi have designed and developed Ultraviolet C Light
based sanitisation box and hand held UV-C (ultraviolet light with
wavelength 254 nanometres) device. The UV-C consists of a shorter,
more energetic wavelength of light. It is particularly good at
destroying genetic material in COVID-109.




Defence Institute of Advanced Technology develops microwave

sterilizer

Defence Institute Of Advanced Technology (DIAT) in Pune supported
by DRDO has developed 'ATULYA' a microwave steriliser capable of
disintegrating #NovelCoronavirus via differential heating at 56°C-60°C
temperatures.

https://www.gadgetsnow.com/slideshows/10-tech-innovations-by-indian-army-indian-navy-drdo-and-
others-to-fight-covid-19/Ultraviolet-C-Light-based-sanitisation-box-and-hand-held-UV-C-device-made-by-
DRDO-labs/photolist/75513682.cms
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DRDO Technology

weBHINDU
New director for LRDE

Bengaluru: P. Radhakrishna is the new Director of defence laboratory Electronics & Radar
Development Establishment (LRDE), Bangalore, according to the Defence Research &
Development Organisation (DRDO).

He succeeds S.S. Nagaraja who has superannuated.

The change of guard happened on April 1 but was announced on Friday apparently owing to
problems faced due to the lockdown against COVID.

Mr. Radhakrishna, who did his M.Tech in computer engineering from 11T-Kharagpur and B.E.
in electronics and communications engineering from Andhra University, joined LRDE in 1988.

Prior to the latest promotion he was associate director (systems) with additional charge as
Associate Director (HR).

The release said Mr. Radhakrishna is a specialist in radar systems and played a major role in the
design and development of different radars built for the Army, Navy and the Air Force, specially
the Rajendra used in the Akash surface-to-air missile system.

He has also headed the Airborne Radars Division responsible for developing different radars
used in the surveillance aircraft AEW&CS, UAVs and the indigenous Light Combat Aircraft.

https://www.thehindu.com/news/national/karnataka/new-director-for-lrde/article31489146.ece
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Can India make 5th Generation
AMCA like F-22 Raptor

AMCA is designed by ADA and manufactured by HAL. AMCA will be a single seat, Twin
engine, stealth multi-role fighter jet. First stage of AMCA is done and stage two work is started.
It’s first flight is scheduled in 2025. It is supposed
that it will consist of all modern weapons and
modern avionics, some of them are under
development and remaining taken from Tejas,
Rafale, Su-30mki and other modern fighter jets.

Speed of AMCA will be 2,655 km/h and this
fighter jet will be powered by Kaveri engine which is
under development stage. AMCA also consists of
modern sensors, Radars, Missiles which will be a
mix of Israel, India, Russia, France and some other
technologies from India’s friendly countries too.

The broad requirements outlined for the AMCA are to incorporate a high degree of stealth, a
high internal and external weapons payload, high internal fuel capacity, and the ability to swing
from an air-to-air role to air-to-ground. It is also expected to have the ability to super cruise.
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The initial design of the AMCA was a tailess, delta wing aircraft with twin engines.The design
was changed to include horizontal and vertical stabilizers in design 38-01. It featured a double
delta wing configuration, that was altered in design 38-09 similar to the F-22.

The aircraft will have a weight of 16-18 tons. 16-18 tons with 2-tons of internal weapons and
4-tons of internal fuel. Combat ceiling will be 15-km, max speed of 1.8-Mach at 11-km. The
AMCA will be powered by 2 x 90KN engines with vectored nozzles.

AMCA also comes with self protection jammer system to jam enemy radar guided missiles from
both air and ground, electronic counter measure systems to confuse the infrared guided missiles
and a radar warning receiver too added to detect enemy radar frequency’s.

AMCA like F-22 Raptor

AMCA is not going to be a dedicated air-superiority fighter like F-22. Rather it’s more like F-35
in purpose and role. Both are Multi-role. Also, both AMCA and F-35 are medium weight where
F-22 is heavyweight.

F-22 is advanced a fighter and India has just started own advanced jet development. F-22 is a
very secret technology and USA didn’t even export it to anyone, even NATO allies.

AMCA will not be as advanced as F-35 (for example, in aspects like network-centric capability,
highly integrated software-defined character and Electronic warfare) or F-22 (for example, in
aspects like high-degree stealth) but will be a balanced machine with decency in many of those
aspects which is enough for India’s requirement.

| think, There will be mixed philosophies like stealth and supercruise (mainly western) and
supermaneuverability (mainly Russian) so it will be a unique mix of interesting technologies of
various origin (with constraint of Physics, obviously).

Same happened with Tejas. Tejas is a mix of the best 4/4.5 gen features of various origin
fighters compacted in a small platform customized for India. IAF pilots are experienced using
various origin planes and their feedbacks about better aspects of various aircrafts went into Tejas.

Following the similar philosophy, AMCA will be a mix of the best 4.5/5/5+ gen features of
various origin compacted in a medium platform customized for India. But, as for 5th gen
technology, there is no previous user experience, things will be based on technological speculations
rather than practical experience and that’s an important reason why | have said that standard will
not touch that of USA (at least initially) but will be world-class.

At the time USA started work on 5th gen fighter (beginning of 1980s), they had warplane
development experience of about 60 years with two world wars. USA also developed stealthy
aircrafts before F-22. India has modern fighter development experience of around 30 years and has
no previous experience of stealth technology.

The HAL AMCA has integrated with latest avionics suite which include AESA radar,Integrated
avionics systems, Helmet Mounted Display, Datalink capabilities, IRST, E/O Targeting System
(EOTS), Multi-functional integrated radio electronics system (MIRES), ECM Suite, Laser-based
counter-measures against infrared missiles, IRST for airborne targets,Ultraviolet warning sensors
and Targeting pod.

Overall AMCA looks close to F-22 with a faceted shape making up the fuselage. The single-seat
cockpit will seat behind a short nose cone assembly with angled, rectangular intakes fitted to either
side and aft of the cockpit position. These openings will aspirate the twin turbofan engine
arrangement found at the extreme aft section of the aircraft, arranged in a side-by-side formation.

The main wingplanes will be set a midships and aft while being completed in a symmetrical
trapezoidal form. The horizontal tailplanes will be featured directly aft of the mainplanes. Its
weapons bay will be installed at the airframe’s center mass, slightly ahead of midships. Probably
AMCA will have almost similar aerodynamic and energy — maneuverability performance like F22
raptor. The incorporation 3D thrust vectoring make AMCA extreme maneuverable. AMCA also
can with stand departure resistants at a similar level like in F22.



The material with which the body is made is specially designed to absorb radar waves. It has
another RAM coating too.This is a very critical technology. India probably has developed some
RAM for using in MiG-21 and Rejas but this time much more advanced RAM is required.
Development work is in progress:

The Electronic Warfare suite is probably developed (by the Defense Avionics Research
Establishment with support from the Defense Electronics Research Laboratory). As India has
already developed ‘Mayavi’ EW suite for Tejas, this thing should not be alien to India.

Net-centric warfare is the future warfare. As India is on its way to establish network-centric
armed forces, AMCA will surely have net-centric capability. It may not be as advanced as F-35
initially but it has to be there for the future war scenario. In 2010 India has installed AFNET
(Air Force Network)
https://www.defencenews.in/article/Can-India-Make-5th-Generation-AMCA-like-F-22-Raptor-830404

COVID-19: Defence Forces Contribution

INDIAY
Sat, 02 May 2020

Not proper to conclude that coronavirus result
of biological warfare: CDS Bipin Rawat

Chief of Defence Staff Gen. Bipin Rawat on Friday said it was not proper
to conclude that the coronavirus is the result of a biological warfare and
there was a need to wait for finding the answer about its origin
New Delhi: Chief of Defence Staff Gen. Bipin Rawat on Friday said it was not proper to
conclude that the coronavirus is the result of biological warfare and there was a need to wait for
finding the answer about its origin. He made the comments while replying to a question on the
issue at a press conference in presence of the three service chiefs.

"It is not proper to conclude that the novel
coronavirus outbreak is the result of a biological
warfare. The whole world is trying to find out the
answer," the Chief of Defence Staff said.

US President Donald Trump had earlier said
that the deadly virus originated from a virology
lab in China's Wuhan city before it spread across
the world and claimed over 2,33,000 lives and
shattered global economies.

But Trump's comments undercut a rare public Not proper to conclude that coronavirus result of
statement from his own intelligence community, biological warfare: CDS Bipin Rawat
which stated no such assessment has been made by them whether the COVID-19 outbreak began
through contact with infected animals or if it was the result of an accident at a laboratory in
Wuhan.

Ever since the virus outbreak came to light in Wuhan in December, speculation has been rife on
whether the viral strain originated from China's premier Wuhan Institute of Virology (WIV) or
from its nearby Huanan Seafood Market. The US has launched an investigation into whether the
deadly virus "escaped" from the WIV.




China has strongly rejected the allegations.

On whether India was looking for an investigation into the origin of coronavirus amid
allegations of China's culpability over it, government sources said: "India is focusing on battling
the pandemic at this point. We can always revisit this question once this pandemic is behind us."

In his media interaction, Gen Rawat exuded confidence that India will soon be able to come out
with a vaccine against the virus.

"We are very confident about capability of our scientists,” he said.

Gen Rawat held the press conference to announce that the Indian armed forces will conduct fly-
pasts, light up ships at sea and play military bands on Sunday to display gratitude to lakhs of
people like doctors and paramedics engaged in the country's fight against the pandemic.

https://www.indiatvnews.com/news/india/not-proper-to-conclude-that-coronavirus-result-of-biological-
warfare-cds-bipin-rawat-613274
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New procurement plan, strategic
projects key to PM’s defence push

A new procurement procedure in the works and strategic manufacturing projects will be key to
implementing Prime Minister Narendra Modi’s plan to position India among the top defence
producing nations in the world and give a boost to the economy as it battles with Covid-19.

In a review of the defence industry on Thursday evening, the PM emphasised on self-reliance
and exports — twin objectives that will require the new procurement procedure that is in the final
stages of implementation to give an advantage to domestic firms involved in manufacturing.

The policy, sources said, will reflect this focus and direct imports are being placed at the very
bottom of the priority of procurement and Indian designed developed and manufactured products
will be given the highest importance. While this was reflected in earlier policies as well, projects
have barely taken off under the route and the plan now is to focus on how Indian companies with
intellectual property rights could be given a pricing advantage as well.

Though the industry is wary about an anticipated budget cut in capital procurement, the renewed
emphasis on exports by the PM in a meeting with key stakeholders including the defence, finance
and home ministers has given fresh hope that additional markets could make up a slow down in
domestic demand.

India has accelerated its exports over the past four years to become the 23rd largest arms
exporter in the world but is way behind eastern neighbour China that is now among the top defence
producing nations in the world. The glimmer of hope is that if adequate measures are put in place
to attract foreign investments, India could significantly increase exports in collaboration with
western defence giants that may want to bring down production costs.

Independent analysis done by defence majors show that if the scale is large enough, shifting
manufacturing bases to India in the defence and aerospace sector can result in as much as 10%
reduction in costs.



Sources said that the PM’s direction to economise defence expenditure to focus on capital
acquisition could lead to accelerating strategic manufacturing projects that are already under
process. The Strategic Partnership model, which is currently focused on producing naval
helicopters, submarines and fighter jets in India in collaboration with foreign nations has the
potential to boost domestic companies into the global league. At current pace however, none of the
three projects are likely to be finalised in less than two years but an urgent push could cut down the
timeline significantly.
hitps.//idrw.org/new-procurement-plan-strategic-projects-key-to-pms-defence-push/#tmore-226711
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Make short service lucrative, raise retirement

age: CDS plan to reduce defence pensions

Chief of Defence Staff (CDS) Gen. Bipin Rawat has told a parliamentary panel that the armed
forces are actively looking at several steps to reduce the burgeoning defence pensions, and saving
on the defence budget. The steps under consideration include greater employment of personnel on
short service commission (SSC) by making it a lucrative career option, increasing the retirement
age of services personnel, and “outsourcing” of some of the services provided by the armed forces
to the private sector.

In a submission to the Parliamentary Standing Committee on Defence, Gen. Rawat said SSC
personnel are employed for a particular time frame, and can be given attractive choices during the
service tenure, such as college education and study leave. The personnel can use these to educate
themselves, and then retire from service with a lump-sum amount, which would reduce the forces’
pension liabilities.

The report of the parliamentary committee was presented in Lok Sabha and Rajya Sabha on 13
March.

The total defence budget in the current financial year stands at Rs 4.71 lakh crore, of which
pensions constitute 28 per cent of the defence ministry’s overall expenditure.

A long-pending reform

Making the SSC a lucrative career option has been among the long-pending reforms in the
Army in particular.

As of now, only officers have the option of joining the armed forces on SSC. They retire at the
end of their 14-year tenure with a gratuity amount. Many of them, however, opt for permanent
commission at the end of their tenure.

Jawans, sailors and airmen retire after a certain number of years at the services with full
pension, which varies between 15 and 20 years, depending on the force.

A senior defence officer told ThePrint that the Army has been working on making the SSC more
lucrative to attract talent.

“Reducing the service limit from 14 years to a more realistic one, allowing study leave towards
the end of the service, giving a suitable lump-sum amount on retirement beyond the existing
gratuity and signing agreement with prominent institutions for higher education of personnel are
some of the steps being discussed,” the officer said.

On increasing retirement age

Gen. Rawat also told the standing committee that he will hopefully come to a decision, along
with the three service chiefs, on increasing the retirement age of service personnel.
9



“If we can increase the retirement age, automatically the pension budget goes down,” he told the
panel. Rawat, however, added that it is being examined who all can serve in this “extended
period”.

“We have identified some areas where this extension can happen. We have asked the services to
identify more,” he said.

The CDS added that the intention is to initially make 30 per cent of service personnel serve till
the extended age, which will be 58 or 60 years of age.

In an interaction with a group of journalists in February, Gen. Rawat had said the retiring age of
defence services personnel, particularly below the rank of officers, should be raised to 58, from the
current 37-38, to optimise their services and cut down on the increasing defence pensions.

Other ways to save on defence budget

Rawat also told the parliamentary panel that “jointsmanship” and integration of the defence
forces will also lead to saving on the defence budget, as work can be outsourced.

“...A lot of issues that we are now doing from within our own sources can be outsourced,” he
said.

“It is through increasing the service span, looking at jointness in seeing that we can optimise
resources, and third is seeing how we can outsource some of our services to the private sector, that
we intend to save the budget and then use it for modernisation,” he said.

On rationalising manpower in the forces, Gen. Rawat told the panel that while the need for
manpower cannot be done away with, the use of technology is being examined.

“In some of the areas, we are trying to make sure that some of the logistic units can be brought
down in size....We have almost collapsed a large part of our Army Postal Service; we have given it
to the P&T Department to move our post. We are closing down our military farms. We have started
closing down some of our workshops in peace stations where we feel it can be outsourced,” he told
the panel, adding that there are other proposals in the pipeline.

Speaking to ThePrint, a second senior defence officer said there is no “quickfire solution” to
reducing the pension budget, and that it needs to be done gradually in a focussed and planned
manner. “After all it’s the security of the ‘active borders’ that the CDS spoke about,” this officer
said.

“Increasing pensionable service, increasing age of retirement, increasing SSC officers, gradual
reduction in force strengths, outsourcing non-combat jobs, increasing percentage of commutation
of pension etc. are all factors that are being vigorously pursued towards rationalisation of the
pension budget,” the officer added.

https://idrw.org/make-short-service-lucrative-raise-retirement-age-cds-plan-to-reduce-defence-pensions/
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Ex-HAL Chief Dr R.K. Tyagi advocates buying a

stake in Brazilian Embraer Aerospace company

By Raunak Kunde
Former Chairman and Managing Director of Hindustan Aeronautics Limited (HAL)
Dr.R.K.Tyagi has written a letter to Hardeep Singh Puri who is Minister of Civil Aviation of India
had advocated India buying at least 51% stake in the Brazilian aerospace conglomerate Embraer
S.A,, so that E-Jet E2 medium-range jet airliners and ERJ145 Regional Jet can be used to meet the
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requirements of the UDAN scheme where according to him there is a requirement for nearly 300
aircraft in next decade or so.

Tyagi says these jets can be manufactured in phase manner in India and Government should
considering buying the majority stake in the company before others especially China makes an
offer.

Boeing on Saturday terminated its proposed $4.2 billion deal to acquire the commercial jet
business of Brazilian regional jet maker Embraer, Embraer responded by saying that Boeing has
wrongfully terminated the agreement. Boeing and Embraer after two years of negotiation had
agreed to sell 80% of Embraer’s commercial aircraft business for $4.2 billion but Embraer’s
market value since then has been tumbling and now roughly is 75% to $1.1 billion.

Boeing and Embraer were also looking to establish a separate joint venture involving Embraer
C-390 military transport. While Boeing is backing out of an agreement to take a 49% stake in that
program, the U.S. company said it would continue to cooperate with Embraer to market the C-390
internationally under a deal struck in 2012.

(Note: Article cannot be reproduced without written permission of idrw.org in any form even for
YouTube Videos to avoid Copy right strikes.)
https://idrw.org/ex-hal-chief-dr-r-k-tvagi-advocates-buying-a-stake-in-brazilian-embraer-aerospace-
company/#tmore-226715
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Quantum Scientists force
electrons to break Ohm’s law

If you see people walking down a street and coming to a junction, it’s difficult to predict which
direction they might take. But, if you see people sitting in separate boats, floating down a stream,
and the stream splits into two channels, it’s likely that most, if not all, of them will be carried down
one channel, the channel that has the stronger flow.

Scientists in the Quantum Dynamics Unit at Okinawa Institute of Science and Technology
Graduate University (OIST) are looking at something similar, but their research is at a much
smaller scale. They’re running experiments to see how the motion of electrons is impacted by fluid.
This study was published in Physical Review Letters.

Professor Denis Konstantinov, who runs the Unit, demonstrated the concept with a piece of
wire. “If we run an electric current through a piece of wire, then we know that the electrons will
move from one end to the other. If we split the wire into two, half of electrons will flow down one
side, and the other half will flow down the other.”

This is due to Ohm’s law, a physics law, which states that electric current is proportional to
voltage and inversely proportional to resistance, so if the resistance equally distributes between two
channels, half the electrons will go down each channel.
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“But,” Professor Konstantinov explained. “If the electrons are sitting on liquid, rather than in a
solid, they might break Ohm’s law. That’s what we wanted to measure.”

This theory comes from the concept of a polaron, which is an electron that’s “dressed” by a
cloud of the medium it’s sitting in. This makes |t heaV|er slower and changes its behavior.
Previously polarons have been discussed in RS
terms of ionic crystals in solids, but much more
rarely in liquids.

The researchers used superfluid helium,
which has several unique properties. For
example, it remains in a liquid form at
temperatures down to absolute zero, when any
other liquid would freeze, and behaves like
fluid with zero viscosity, or no resistance.
Electrons would only be able to sit on top,
rather than sinking. Thus, it provided the
researchers with a 2D electron system. ‘ ;

They created a tiny structure, on the scale of The Tshaped microchannel device consists of three
micrometers, of three reservoirs connected by a reservoirs with a T-junction linking them. Credit: OIST
T-junction, and slightly submerged this structure in superfluid helium.

As the electrons moved and disturbed the liquid, they created capillary waves, or ripples. At
high electron densities, the electrons became trapped in the shallow dimple of the waves. These are
slightly different from the traditional polarons, so the researchers called them ripplopolarons,
inspired by their similarities to ripples on water.

“Ohm’s law states that the electrons should split at the T junction,” said Professor Konstantinov,
“But, due to momentum conservation, the flow of fluid should keep going down the straight path.
We theorized that the ripplopolarons — the trapped electrons — would break Ohm’s law and all be
carried in the same direction.”

The researchers applied an electric field, which moved the ripplopolarons out of the left
reservoir. As they moved along the channel, they came to the junction, and could either turn and go
to the side reservoir or continue straight to the right reservoir.

It was as the researchers predicted. The ripplopolarons continued straight from the left reservoir
to the right reservoir, following momentum conservation rather than Ohm’s law.

However, this law-breaking behavior only occurred in certain situations. The density of
electrons had to be high, or the ripplopolarons wouldn’t form, and the temperature had to be low,
or the waves would simply pitter out. When the researchers ran the experiment in the opposite
direction, they found the same unidirectional movement, but when they ran the electrons out of the
side reservoir, they found that the ripplopolarons would crash into the wall at the top, the waves
would disappear and the [now-free] electrons would once again follow Ohm’s law.

Although there are applications for understanding how electrons operate, this experiment was
mainly driven by curiosity. “We wanted to know how electrons are influenced by the medium
they’re in,” said Professor Konstantinov, “For us, it was the discovery that was exciting. But it’s
also important that we understand these properties. Electrons in fluids could be useful when it
comes to building qubits, the tiny parts that make up quantum computers. If we could use electrons
in fluids for qubits, we could create a flexible, moveable architecture for the computers.”
(Reference: “Unidirectional Charge Transport via Ripplonic Polarons in a Three-Terminal Microchannel
Device” by A. O. Badrutdinov, D. G. Rees, J. Y. Lin, A. V. Smorodin and D. Konstantinov, 23 March 2020,
Physical Review Letters.)

DOI: 10.1103/PhysRevL ett.124.126803
https.//scitechdaily.com/quantum-scientists-force-electrons-to-break-ohms-law/
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ISRO’s Gaganyaan: COVID-19 interrupts
future of the mission; check details

In the Gaganyaan mission, the first of three flights was scheduled within
a year, initial two flights to be unmanned but with humanoids onboard
By Huma Siddiqui

The training of the four Indian Air Force (IAF) pilots who are in Russia for 11 months of
advance training for the Gaganyaan Human Mission has been put on hold due to lockdown due to
global pandemic of COVID-19. The mission is expected to be launched in 2022 from India and is
likely to carry these astronauts into low earth orbit in Space. “These pilots were expected to come
back end of the year and get on with the module-specific training in India. All this has now been
pushed back, as the Russia leg of the training will only finish next year,” explained a top officer
who wished to remain anonymous.

“Russia’s Gagarin Research & Test Cosmonaut Training Center (GCTC) located at Star City,
about 30km from Moscow has been regularly training crew for more than fifty years. Not only the
Russian cosmonauts, but astronauts from various other countries, including the USA also go there
for training,” Milind Kulshreshtha, C4l expert.

Crew training and Gaganyaan’s systems testing are two most critical activities listed for Indian
Space Research Organisation (ISRO) this year. This was announced by the ISRO chairman K
Sivan during a media interaction earlier this year.

ISRO’s Human Spaceflight Centre (HSFC) is involved in the mission planning, Systems
Engineering for human survival in space, up to the stage of crew selection and training. In the
Gaganyaan mission, the first of three flights was scheduled within a year, initial two flights to be
unmanned but with humanoids onboard.

Locked down effect

Even ISRO scientists are all working from home and through video conferencing. However,
some scientists are out to work on projects following strict COVID-19 Social Distancing Protocols.

The R&D and manufacturing is not progressing and this is expected to have an impact on
mission plans for the first Gaganyaan launch with a Humanoid.

Specialized Training at Russia

Milind Kulshreshtha, C41 expert says, “The Russian Training Centre has tailor-made specialized
equipment and gadgets to ensure specific mission-related training. This involves simulating the
launch, space flight and reentry procedure, with such technology not yet developed in India.”

He highlights the space training facilities at the Centre in Russia, which includes:
Astro-navigation Training

This is to assist in astronavigation knowledge of the crew and for taking measurements using
optical instruments. In this a planetarium facility recreating the sky as would be encountered by the
crew has been created. This is to help the astronauts get used to this as they will see this during
their scheduled flight and same as would be visible from the spacecraft window during the transit.

Weightlessness Training

Short-term weightlessness training aboard aircraft to enhance crew skills and sense of
orientation in weightlessness environment.

Gravitational Centrifuge

This is to attune space crew’s central nervous system to tolerate high gravitational effect
experienced during the flight.
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Hydro Complex

A full-scale spacecraft module has been recreated in a pool for crew practice working inside a
spacecraft, wearing a heavy spacesuit. The model is immersible in water using hydraulic
mechanism.

Virtual Main Control Centre

A simulated Main Control Console is used for training the pilots individually and for activities
as a team.”

ISRO’s Future Missions

ISRO had planned launch of some major missions in next one year, with Gagaanyan-1 aimed by
end of this year. Solar spacecraft Aditya and Chandrayaan-3 were also major missions scheduled
by2021. The on-schedule launch of GISAT-1 onboard GSLV-F10 rocket on March 5, 2020 too got
postponed just a day prior to launch due to ‘some’ technical reason, as announced by ISRO.

With the focus of the government on funding fight against COVID-19 pandemic, all strategic
projects are likely to have budget restrictions. The Ministry of Defence has already announced hold
on capital procurements at least for this quarter and future capital procurements too are under a
shadow for now.

The likelihood that ISRO projects which are under strategic category too shall face a slowdown,
not only due to pandemic restriction in work process flow but due to budget constraints in the
future.

https://'www.financialexpress.com/lifestyle/science/isros-gaganyaan-covid- 1 9-interrupts-future-of-the-
mission-check-details/1946230/
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