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Sat, 16 May 2020

This DRDO Scientist's masks let the
speech and hearing impaired
communicate and smile. Here's how

To date, he has donated 50 such masks for free that can be washed and reused
by people. Even the transparent sheets used in these masks are scratch-proof
By Rashmi Patil

When Vinod Karthavya came across one of his colleagues who is speech and hearing impaired,
all he could think of were the challenges of communicating using the sign language if they cover
their face with a mask. That's when he decided to design and stitch a unique mask for such people.
Vinod who is an Assistant Scientist at DRDO and is a BPAC member says, "The COVID-19
pandemic has made the life of the specially-abled more difficult. We know that this pandemic will
stay with us for more than a year and like everybody else, the hearing impaired people also need a
mask. Therefore, I designed the Smile Mask that has is a combination of cloth and a transparent
sheet. This transparent sheet allows the people to communicate through sign language or read lips
even when they wear a mask."

Initially, Vinod tried stitching this mask by
him self and it failed. He explains, "Last week
when I tried stitching it, T could not get the
shape right. It ended up in a round shape and
did not fit properly on the face. Then I
stitched it again but it did not cover the face
properly. Later, I understood that the mask
must be stitched in a curved shape. This time,
it came out well, but the transparent sheet was
sticking to the person's mouth, not allowing
them to talk freely. I then approached my
sister and a tenant and explained where I was
going wrong. They helped me solve the error
and ended up stitching a proper mask. They're
both tailors."

Vinod had another challenge to face — fog
formation on the sheet when people try to
communicate. But he had a solution for that
too. He found out that when you rub a normal dry soap on the sheet region and leave it for some
time, it stops the formation of fog when people speak. "I tried doing it at home on the mask that I
stitched and it worked. I was happy and satisfied that the ideas," he says.




Soon after stitching the mask, Vinod went online and made video calls to his friends who have
speech and hearing impairment issues. He wore a mask and showed it to them of how it works.
"They were happy to see this and smiled at me," he says. Hence, he decided to name it as 'Smile
Mask'. "I gave these masks for free to 10 people. Later, I got in touch with the Karnataka Deaf
Association Secretary who has given us an order for 500 masks. Apart from this, I got a call from a
factory where only speech and hearing impairment people work. They have placed orders for 50
such masks, "says Vinod who is busy juggling between office work, getting raw materials and
coordinating with tailors to stitch masks.

When we asked him, if he gives these masks for free, he says, "I have given off 50 such masks
for free. But I am thinking to charge a small amount for each mask when I get bulk order like this.
While I will buy raw materials like clothes, elastic and transparent sheets from the money that I
have, I will charge some money that will help me pay the salaries of tailors who are stitching these
masks for me. This will give them happiness and a sense of satisfaction for their hard work."

https://www.edexlive.com/people/2020/mayv/15/this-drdo-scientists-masks-let-the-speech-and-hearing-
impaired-communicate-and-smile-heres-how-12039. html

Sat, 16 May 2020
COVID-19 will reshape economy,
says NITI Aayog member

Competitiveness will give India an R&D edge, says V.K. Saraswat at SRM webinar
By A.D. Ranjarajan
Tirupati: The COVID-19 pandemic might have brought the world to its knees, but will end up
reshaping the economy in the future, asserted V.K. Saraswat, member of NITI Aayog.

Chairing a webinar on ‘Post COVID-19: Resurgence of Indian Industries and R&D’ organised
by SRM AP on Friday, Dr. Saraswat dwelt on the capability of the Indian scientific community in
epidemiological studies and stimulation through gene concepts and hailed scientific institutions,
national laboratories and the pharmaceutical industry in the battle against the raging pandemic.
Though he felt that the country had witnessed a delay in setting up test centres, and supply chain
problems required a revamp and correction, Dr. Saraswat said he was optimistic that India would
have an advantage in terms of cost, quantity and quality competitiveness post-COVID.

Applauding India’s response to the pandemic, Defence Research and Development Organisation
(DRDO) Chairman G. Satheesh Reddy said that the production of PPEs, masks and ventilators has
increased exponentially, and the industry is exhibiting preparedness for newer sectors.

“We should have collaborations with the industry abroad, acquire technical know-how, and
eventually become self-reliant,” Dr. Reddy said.

SRM AP Pro Vice-Chancellor D. Narayana Rao, who moderated the event, saw an opportunity
to build a new India. “It is evident that the world will shift from China to India for imports. For
this, India has to build skilled manpower, infrastructure and dedicated industrial fast-track
clearances,” Dr. Rao said.

Shantha Biotech chairman emeritus K. Varaprasad Reddy stressed the need for India to reorient
its state of preparation to combat similar situations in the future, demanding MNCs to share the
research knowledge inferred in ‘our land’.

Prasant Mohapatra, Vice-Chancellor (Research) at UC Davis, wanted the higher education
sector to focus on innovation and investment in R&D higher than the current 0.85% of GDP. DST
advisor Akhilesh Gupta wanted India to quadruple the present FTE to increase R&D spending to
2%. India Glycols president (R&D and Business Development) Rakesh Khandal suggested the use
of traditional health systems like Ayurveda to improve immunity and combat COVID-19.
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With the increased likelihood of education getting digitised in the future, IIT Hyderabad director
B.S. Murty sought internet connectivity at affordable prices. IIT Madras professor Ashok
Jhunjhunwala, IISc Bangalore Gautam Desiraju, IIT Kharagpur former director Damodar Acharya
and NIIT University president V.S. Rao participated in the webinar from their respective remote
locations.

https.://www.thehindu.com/news/national/andhra-pradesh/covid-19-will-reshape-economy-says-niti-aayog-
member/article31596741.ece

Fri, 15 May 2020

FRIAT § o8 & faT DRDO #T 3f=1rdE!
#efier, faetr Bv g1y wX Astersa
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o eV 1T At & faaT GV g F1 g I AeAerzaw Fr SIFar # PRI
o I HaAA, PMO, A FE JTfa aTE e ¢ HieHew mefa)
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https.://www.patrika.com/miscellenous-india/coronavirus-drdo-and-riot-labz-develops-no-touch-hand-
sanitiser-6101459/
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Sat, 16 May 2020
Keltron makes equipment to disinfect
baggage of airline passengers

The baggage will be exposed to UV radiation once it passes through the tunnel of the equipment

Thiruvananthapuram: Keltron has prepared Ultraviolet Baggage Disinfector in airports in the
state to disinfect the baggage of passengers returning from foreign countries. The first equipment
has been placed in Kannur airport. It will soon be placed in Thiruvananthapuram and Kozhikode
airports as well.

The baggage will be exposed to UV radiation once it passes through the tunnel of the

equipment. Only after this, the baggage will be taken to normal X- ray scanners. The disinfector
equipment will be linked to the baggage ramp.



Minister EP Jayarajan had instructed the public sector institutes in the state to locally produce
the equipment required for COVID prevention activities. Following this, CSIR, ISRO, DRDO,
HLL and Rajiv Gandhi Biotechnology centre held talks with the minister.

Keltron made the equipment with the technical assistance from Naval Physical and
Oceanographic Laboratory (NPOL), which functions in Kochi under the Defense Ministry.

https:/fenglish.mathrubhumi.com/news/kerala/keltron-makes-equipment-to-disinfect-baggage-of-airline-
passengers-1.4761137
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INDIAN DEFENCE RESEARCH WING

Sat, 16 May 2020

Why ADA proposed new design for Naval AMCA

In 2015, the Indian Navy decided it wants a twin-engine platform for its deck-based operations,
the current single-engine configuration of the N-LCA Mkl which has been used as a Tech
demonstrator for the NLCA Mk-2 program was dropped after Aeronautical Development Agency
(ADA) had completed design works on the Mk2 with improved payload and fuel carrying capacity
and with 3 tonnes more Take off weight than the Mk1.

Change of heart from single-engine to twin-engine
configuration for indigenous carrier-based fighter jet meant
that Navy asked ADA to carry out feasibility studies to
work on developing a Carrier-based fighter jet from the
proposed 5th Generation AMCA program for the Indian Air
Force (IAF), as told ADA did submit its reports to the Naval
Head Quarters with a significant warning for converting
current AMCA design into a Naval fighter jet.

For the first time, people who know the contents of REPRESENTATIONAL IMAGE
the feasibility report have confirmed to idrw.org that
ADA had recommended Navy not to go for the conversion of AMCA design into Carrier-based
Naval fighter after feasibility studies found too many shortfalls and compromised operational
requirements and technical challenges which will not be able to meet requirements what Navy was
looking for in 5th Generation fighter jet.

Undercarriage, fuselage, and changing landing gear design could have required considerable
weight gain for the airframe thus limiting weapons and internal weapons carrying capability. ADA
also had red-flagged technical challenges to deliver an aircraft without compromising its stealth
characters.

The second set of technical challenges pointed put that even an Upgraded AESA UTTAM Radar
could require highly improved sea search mode with new hardware and software requirement and
new software for auto take-off and landing mode for aircraft carrier operations. ADA
recommended a new design with higher Take off weight instead of converting AMCA design into
Naval AMCA. A new design will be a clean slate 5th generation design optimized for Naval
requirements.




Twin Engine Deck Based Fighter (TEDBF) which is a 4.5++ Generation fighter jet design for
carrier-based fighter jet has been proposed to the Indian Navy due to technical challenges to
develop a 5th Generation carrier-based fighter jet. Navy has accepted the initial proposal and the
Navy and Defence Ministry will decide about it while IAF also has been offered a variant of the
TEDBF known as Omni role combat Aircraft (ORCA) but IAF is yet to decide on that.

Persistent Problems with carrier-based F-35C which was based on the F-35A also suggests that
using single airframe design for the multi-service requirement to save production cost also doesn’t
work that way and ADA mentioned this and problems it faced to convert LCA design into Naval
LCA program as one of the major reasons to avoid the same mistake with Naval AMCA program
and suggested developing a new clean slate stealth fighter based on technology developed for
AMCA in 2030-40 and suggested TEDBF program to gain technology experience in development
of carrier-based jets.

(Note: Article cannot be reproduced without written permission of idrw.org in any form even for
YouTube Videos to avoid Copyright strikes)
https://idrw.org/why-ada-proposed-new-design-for-naval-amca/#more-227492
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Sat, 16 May 2020

Should India cancel MMRCA
to fund ORCA and AMCA?

By Satyajeet Kumar
With recent statement made by CDS Rawat about IAF planning to go Local for its fighter
requirements, It is estimated that India will save nearly 30§ Billions in cost to set up a local
production line and in procurement cost for the winning candidate coming out of the MMRCA
Tender for the purchase of 114 fighter jets with Transfer of Technology (TOT) along with a need
to set up a local supply line for the spares and support once these jets are inducted in the airforce

fleet.

IAF is already committed to the
development of the newer and bigger Tejas
Mk2 which is also known as Medium
Weight Fighter in the Indian defense circle
due to its 17.5-tonne Take of weight which
puts it in the same weight class category as
other Medium Weight Fighters. ADA which
is a nodal design agency for the Tejas MK2
and Mk1 as now proposed development of
23.5 tonne Twin engined 4.5++ Generation
fighter jet in the same league as Dassault Rafale for the air force called as Omni role combat
Aircraft (ORCA) to act as a stop-gap measure before it develops 5.5 generation AMCA for the
IAF.

Both ORCA and AMCA fighter jet programs are yet to be officially sanctioned for them to take
off and ADA is yet to secure its finances from the government even after it had been granted basic
seed money to start work on the basic design of the aircraft. Both ORCA and AMCA are sub-25-
tonne weight class aircraft which ADA plans to develop parallelly and have the first flight of initial
prototypes by 2025-26. ORCA if cleared will enter production from 2029-30 onwards and will be

GHATAK
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borrowing heavily from the AMCA and Tejas MK2 project including several of the equipment
from AESA Radar, Engine, and Cockpit instruments and EW equipment along with other
subsystems.

Money which could have been required for the MMRCA program can be better utilized for the

development of the ORCA and AMCA program which will allow local Micro, Small & Medium
Enterprises to be established in India post-Chinese Virus situation where they are already reports
that the small private sector companies won’t be able to survive the economic conditions if defense
production in India goes in cold storage. India needs to spend its money at home and further
expands its private sector for the development of the Aerospace sector in the country and the
present situation allows the country to be completely independent of foreign countries in the
development of fighter jets.
(Disclaimer: Articles published under “MY TAKE” are articles written by Guest Writers and Opinions
expressed within this article are the personal opinions of the author. IDRW.ORG is not responsible for the
accuracy, completeness, suitability, or validity of any information on this article. All information is
provided on an as-is basis. The information, facts or opinions appearing in the article do not reflect the
views of IDRW.ORG and IDRW.ORG does not assume any responsibility or liability for the same. Article is
for information purposes only and not intended to constitute professional advice. Article by Satyajeet
Kumar, cannot be republished Partially or Full without consent from Writer or idrw.org)

https./fidrw.org/should-india-cancel-mmrca-to-fund-orca-and-amca/#more-227491

THEWEEK
Sat, 16 May 2020

Tejas to beat Rafale, F-21? IAF
switching to LCA, says Bipin Rawat

Rawat said induction of Tejas jets will help India emerge as a key defence exporter
The Indian Air Force's long-delayed plan to buy over 100 foreign-designed fighters has made
little progress in the past two decades. The latest iteration of the plan came in April 2018, when the
Indian Air Force formally launched a process to buy 114 fighters in a deal estimated to be worth
around $15 billion.

The Indian Air Force was also simultaneously
negotiating with HAL to buy 83 units of the
indigenously designed Tejas fighter at an
estimated cost of $6 billion. The Indian Air Force _ ‘w
had already ordered 40 Tejas jets from HAL.

On Thursday, Chief of Defence Staff General ‘%

Bipin Rawat indicated that the Indian Air Force
was “switching” to the Tejas in place of foreign

options. . = |

(File) The Israeli Derby missile being test-fired from a
Tejas | PIB

In an interview to Bloomberg, Rawat said, “The
Indian Air Force is switching that [order for
foreign fighters] to the LCA. The IAF is saying, I would rather take the indigenous fighter, it is
good.”

Rawat argued that the induction of additional Tejas fighters will help India emerge as a key
exporter of defence equipment, citing the "relatively low price" of the jets.

Rawat described the proposed move to buying indigenous Tejas fighters as a "shift to start using
locally made weaponry". Rawat was quoted by Bloomberg as saying, "The defence forces will be
using a lot more domestically produced goods, and there is an understanding there may be some
quality issues in the beginning, but these will be improved."
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Rawat told Bloomberg, "The artillery guns, air defence systems and radars will all be indigenous
systems as well. We are doing well with artillery guns and in air defence systems. We are also
looking at ammunition manufacturing in our country in a very big way.”

A possible switch to the Tejas in place of foreign fighters would be considered a major change
in priority for the Indian Air Force. Seven aircraft were in contention for the contract for 114
fighters. These included a customised version of the US-designed F-16 called the F-21 and the
French Dassault Rafale. In 2015, the Narendra Modi government cancelled a tender to buy 126
Rafale jets and instead opted for an outright purchase of 36 Rafale fighters from France.

Interestingly, in 2017, it was reported that the Indian Air Force had complained that the Tejas in
its current configuration was "far behind" competitors like the F-16 and the Swedish Gripen. The
Indian Air Force complained about parameters such as poor aerial endurance and weapons load
and higher maintenance costs of the Tejas.

The 83 Tejas jets the Indian Air Force is buying will be of an improved MK1A configuration,
which will have more capable electronics, radar and air-to-air refuelling capability. In addition, the
DRDO is working on an advanced version of the Tejas, which was initially called the Tejas Mk2.
In 2019, the Tejas MK2 project was renamed the Medium Weight Fighter. The Medium Weight
Fighter will have design enhancements, a higher-thrust engine and more weapons carriage
capability. However, the Medium Weight Fighter is expected to fly only by 2022.

In 2018, the Indian Air Force reportedly committed to buying 201 Tejas MK2 fighters if it met
performance requirements. If such an order materialised, it would mean the Indian Air Force would
have a total fleet of 324 Tejas jets.

While the Tejas is considered an indigenous fighter, many of its core systems are of foreign
origin. The current Tejas variants use a General Electric F404 engine, while the Medium Weight
Fighter will have the F414 engine from the same company. In addition, Tejas uses a British
ejection seat and an Israeli-origin radar. The Tejas is also equipped with Russian and Israeli air-to-
air missiles.

https://www.theweek.in/news/india/2020/05/15/tejas-to-beat-rafale-f-2 1-iaf~switching-to-lca-says-bipin-
rawat.html

Sat, 16 May 2020

HRAT argAAT A ATA PM RIS AT 91T, Fagelt a1
IR & & foT 37 H9T & @il 83 ST walet

ﬂmmmﬂ'a@#ﬂﬂlndwn Air Force) 7114 TolsT 3 folv gexateraer
FIAG G ST HAGIC & et HaT TRFN 7 578 ERe] TTR A & IR F1a 7
S 3 T &1 3T AT eI 7 er A &Y 35 BIgex Siew IV R #:%a 7T Celled SATIT 8

7S Geal: Nua si¥g AT (PM Modi) & 12 FS I 8 & ATH 3190 H1UeT 7 FgT o7 fh alehed I
arehel SoTeTT & aﬁﬁmaﬂmﬁwﬁ?aaﬁgvaﬁwmﬁa:rsmam 9Tl & | TXhR o GHhT YB3
8¢ feoaeg &1 ¥ fr &1 T3, & 9Tf Ugol Wa@m (Indian Air Force) 114 vl & foT
STARNSTSl HUTHAAT § EST FHIETT A | AAfeheT 3T AIHR of Fog Bo] TSR 3 & IR e T AR & @
£1 5T% foT TR 7 A F &) 7o IS Sicy R Taa et T Tolled T ¢ |




83 aie faareT gdeah

AR 3T BT TIH (Chief of Defence) foflsT Iad
o TE ey H IdT fF T B &2 F & 9 d1ge
HIFIT TATHIFE (LCA) ATl Goeh oISl TaHTH, AT
TIRGHTFE Tl H ATTH 3T | IdcT o Fgl foh TR
QTN & 40 TITHIFE (Aircraft) F et ST & 3rerar
83 Sic faATT (Jet Aircraft) @G| THPT Ao 6 IRT  1AF @l #1E1 1 e, Taeeh 0T o1 &1 & fov g4
e gf | HYAT F FE THEHN

faaeft Fufrat & aomar e Fufaat i gaer A @ srean

Tad & g1 o TREE gosh 5 AT &1 39 SFAATT S0 I8 @ T | & 9 & faw
Tolleel E5T e SIRY fohT STTRT et o S fob faeely shufeiat & sty exe] shafaiat St sqe 3T
feam SeaT | e = gar f& 3 sie ffgrae Risfesd fafAes (HAL) & @l Smdar|

https://hindi.news 18.com/news/business/india-air-force-to-buy-83-more-tejas-fighter-from-hal-instead-of-
foreign-jet-promoting-local-se-vocal-hal-share-price-3116437.html
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Indian Navy patents low-cost unique PPE

While the patent procedure is in progress, the private firms too are
being identified for manufacture of these highly user-friendly and
low-cost PPEs to give an impetus to the indigenization efforts
By Huma Siddiqui
The Indian Navy has taken the initiative to manufacture Personal Protective Equipment (PPE) at
Naval Dockyard with the involvement of Naval doctors, and successfully completed Testing and
has got them validated by ICMR approved Testing Lab. This is the first time that a patent for PPE,
an item which is very critical for those in the health sector is being filed.

According to the Indian Navy, “As a step further to facilitate the mass production of these PPE
for all, have applied for a patent for the PPE design and materiel. This Naval PPE patent has
further been filed by Intellectual Property Facilitation Cell of Ministry of Defence and Ministry of
Science and Technology. The Naval PPE is unique in terms of specialized fabric researched and
used to achieve better ‘breathability’ while meeting the stringent PPE Standards. This makes the
PPE useful for medical staff working in hot and humid Indian climate.”

While the patent procedure is in progress, the private firms too are being identified for
manufacture of these highly user-friendly and low-cost PPEs to give an impetus to the
indigenization efforts. “Interested firms and startups are being encouraged to take up licensed
production for the Indian market.”



Importance of PPEs in the fight against COVID-19

The PPEs are a must for all in the health care sector, as
well as the patients, the visitors and now even the general
public is looking for these to protect themselves while
going to work.

With the support from the government multiple private
agencies have commenced the work of importing
specialized machines to manufacture standard PPE Kkits.

The PPEs which {:11‘6 belng manufactured in the country This Naval PPE patent has further been filed by
have to meet the stringent standards as has been stated by ytelicctual  Property  Facilitation  Cell  of
the World Health Organisation (WHO). These PPE gowns Ministry of Defence and Ministry of Science
have to fluid repellant and sterile, along with a feature of #1d Technology. (Representative image/ File

. . . . photo)
either re-usable or disposable. Further, point of care risk
assessment should be done by individuals where ever a potential of contact between an individual
and the patient or patients’ environment is likely to spread germs.

Indigenous Manufacturing of PPE & Specifications

To meet the high demand evolving in the medical environment, the Indian government too has
given necessary directives so as to facilitate productisation of PPEs indigenously. As per the
regulations, all items supplied need to be accompanied with a Certificate of analysis from
national/international labs indicating minimum conformation to the laid down standards.

Due to the scarcity of coveralls, and risk versus benefit measure, as a temporary measure in the
present situation of the global pandemic of COVID-19, the fabric that cleared/passed ‘Synthetic
Blood Penetration Resistance Test’ (ISO 16603) and garment that passed ‘Resistance to
penetration by biologically contaminated solid particles (ISO 22612:2005)’can be too considered
as the specification to manufacture.

The test for these two standards (ISO 16603 and ISO 22612:2005), can be performed in Indian
laboratories and items can carry an expiry tag of five years.

Way Ahead for Indian MSMEs

In an effort to provide impetus to MSMEs and local industries, the initiative of Indian Navy to
formally undertake the Transfer of Technology once the item is mature for production is
considered to be the way ahead especially in times of this unstoppable pandemic.

Defence Minister Rajnath Singh in an interaction with the Defence Research and Development
Organisation DRDO), Ordnance Factory Board (OFB) and other stakeholders had urged them to
make’ COVID protection technology available for private industry to use. However, critical items
which will be required post-lockdown like gloves, masks, face shields, PPEs have not reached the
commercial market.

“Walking an extra mile for the national interest, as is being demonstrated by Indian Navy can be
the way ahead for true self-reliance for the country which has gone all out to control the spread of
COVID crisis,” stated an industry source.

Adding, “Prime Minister Narendra Modi had earlier this week urged all to focus on
indigenization and this is the time when in an effort to ensure the true reflection of each of the
major government agencies like OFB, DRDO, Science and Technology labs, filing of a patent for
COVID related items should be made compulsory,” recommended a senior officer.

With everyone involved in crisis handling, all acclaimed innovations should be supported with
the patenting procedure for the availability of the necessary items commercially.
https://www.financialexpress.com/defence/indian-navy-patents-low-cost-unique-ppe/1960498/
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Rajnath Singh approves Rs 400-crore
defence testing infrastructure scheme

This is directed towards promoting indigenous defence capability,
specifically amongst micro, small and medium enterprises and start-ups
By Ajai Shukla
New Delhi: To provide private sector defence and aerospace companies affordable facilities to
test and validate weaponry they are designing, Defence Minister Rajnath Singh approved on Friday
a Defence Testing Infrastructure Scheme (DTIS) with an outlay of Rs 400 crore.

Over decades, the Defence Research & Development
Organisation (DRDO), the 41 Ordnance Factories (OFs) and
eight Defence Public Sector Undertakings (DPSUs) have
created sophisticated and costly testing facilities for
firearms, ammunition, electronics and radar at government
expense. The private sector will have access to such
facilities too.

This is directed towards promoting indigenous defence
capability, specifically amongst micro, small and medium r
enterprises (MSME?s) and start-ups. This is directed towards promoting

“Defence Testing Infrastructure is often capital intensive [ndigenous defence capability, specifically

.. . . . 3 amongst micro, small and medium
requiring continuous upgradation, and it is not economically enterprises (MSMEs) and start-ups
viable for individual defence industrial units to set up in-
house testing facilities. The Scheme aims at setting up of Greenfield Defence Testing
Infrastructure... as a common facility under private sector with government assistance, mainly in
DICs (Defence Industrial Corridors),” state the DTIS guidelines.

“While majority of test facilities are expected to come up in the two DICs (one in Tamil Nadu
and the other in Uttar Pradesh), the scheme is not limited to setting up test facilities in the DICs
only,” a defence ministry release clarified. The DTIS scheme, which will run for five years,
envisages setting up six to eight test facilities in partnership with private industry.

Each such project will receive 75 per cent of its cost as government funding, while the
remaining 25 per cent will be borne by a Special Purpose Vehicle (SPV) composed of Indian
private entities and concerned state governments.

The SPVs, which will be registered under the Companies Act 2013, will be mandated to operate
and maintain all the testing facilities, in a self-sustainable manner by collecting user charges. The
equipment/systems tested will be certified as per appropriate accreditation.

The DTIS guidelines specify the establishment of testing facilities for drones and Unmanned
Aerial Vehicles (UAVs), radar, electronics/telecom equipment, rubber testing, noise and shock
testing, specialised driving tracks, ship motion testing, ballistics and blast testing, and
environmental test facilities.

https://'www.business-standard.com/article/economy-policyv/rajnath-singh-approves-rs-400-crore-defence-
testing-infrastructure-scheme-120051600065 1.html
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Rajnath Singh commissions indigenously
made Indian Coast Guard Ship
‘Sachet’, two interceptor boats

It is for the first time in Indian maritime history that a
ship was commissioned through the digital medium
By Abhishek Sharma

Union Defence Minister Rajnath Singh on Friday commissioned the Indian Coast Guard Ship
(ICGS) Sachet and two interceptor boats (IBs) C-450 and C-451 in Goa via video conference.

The ICGS Sachet is the first in the series of five offshore patrol vessels (OPVs) and has been
designed & built indigenously by Goa Shipyard Limited (GSL). It is fitted with state-of-the-art
navigation and communication equipment.

According to an official press release from the
Ministry of Defence, Singh hailed both ICG and GSL for
this initiative and said, “The commissioning of these
ships is an important milestone in India's coastal
capability building process. Also, despite challenges like
COVID-19, it is also a great example of our commitment
and determination for the safety and security of the
country. The rising power of 'our sea guard', ICG and Photo: PIB
Indian shipbuilding industry is a matter of pride for the country.”

He also added that India's prosperity is dependent on the sea and being a responsible maritime
power, oceans are priority of the government, he added.

The defence minister further expressed confidence that the Coast Guard Ships being inducted
from Friday onwards will add to their strength and help in addressing the challenges related to
maritime terrorism, drug trafficking, smuggling, maritime law enforcement and the search and
rescue of threatened mariners.

Director-General of Indian Coast Guard Krishnaswamy Natarajan said the commissioning event
proved that despite the hurdles posed by COVID19, the ICG moves ahead.

The 105-metre long ‘Sachet’ displaces approximately 2,350 tons and is propelled by two 9,100
KW diesel engines designed to attain a maximum speed of 26 knots, with an endurance of 6,000
nautical miles. The sustenance and reach, coupled with the latest equipment and systems, provides
her with the capability to perform the role of a command platform and undertake tasks to fulfil the
ICG charter.

The ship is designed to carry a twin-engine helicopter along with four high-speed boats and one
inflatable boat for swift boarding and search & rescue operations. The ship is also capable of
carrying limited pollution response equipment to undertake oil spill pollution response at sea.

Sachet is being commanded by Deputy Inspector General Rajesh Mittal and manned by 11
officers and 110 men.

It is for the first time in Indian maritime history that a ship was commissioned through the
digital medium, maintaining strict protocol of social distancing in the backdrop of COVID-19
pandemic.

The IBs C-450 and C-451 are 30 metre long boats indigenously designed & built by Larsen &
Toubro Shipyard Hazira, and fitted with latest navigation and communication equipment. The two

12



are capable of achieving speeds in excess of 45 knots and designed for high-speed interception,
close coast patrol and low-intensity maritime operations.

The ships will be deployed extensively for Exclusive Economic Zone (EEZ) surveillance,
coastal security and other duties as enshrined in the Coast Guard charter of duties.

With the commissioning of these ships, the ICG has reached a landmark 150 ships & Boats and
62 aircraft. Further, 40 ships are in various stages of construction at different Indian Shipyards and
16 advanced light helicopters are under production at Hindustan Aeronautics Limited, Bengaluru,
which will provide the added strength to the surveillance capabilities of ICG to deal with the ever-
dynamic maritime challenges.

https://www.dnaindia.com/india/report-rajnath-singh-commissions-indigenously-made-indian-coast-guard-
ship-sachet-two-interceptor-boats-2824917

THE TIMES OF INDIA

Sat, 16 May 2020
Army will maintain combat readiness
on fronts with China and Pakistan despite

budgetary cuts due to Covid: Gen Naravane
By Rajat Pandit
New Delhi: The 12-lakh strong Army will ensure its operational efficiency and combat
readiness is not affected on the western and eastern fronts due to the fund crunch in wake of the
coronavirus pandemic severely hitting government’s ﬁnances said Army chief General MM
Naravane on Friday. x

The Indian armed forces have to “remain alive” and cater
for the scenario of a “two-front war” with China and
Pakistan, even though the possibility is remote. The armed
forces, in fact, are currently faced with a “two front plus
half (terrorism and insurgency) plus half (Covid-19
pandemic) situation, said Gen Naravane, at a webinar
organized by defence thing-tank IDSA.

Noting there will be “some budgetary constraints this
year”, the Army chief said his force had already identified
some activities, like the holding of major exercises and movement of battalions from one peace-
time location to another, which can be deferred and re-prioritized.

The Army is “fully committed” to the ongoing thrust on “Make in India” and self-reliance in the
defence production sector, instead of importing exorbitant weapon systems. “Whenever we have
gone in for arms imports, we have done so to plug critical operational voids till indigenous
weapons can be developed,” he said.

Around 75% of the orders and contract inked for the Army last year, for instance, went to Indian
companies. Admitting that the bulk were for defence PSUs and the Ordnance Factory Board
factories, the Army chief said, “We should look to give more orders to the private industry in
India.”

The manpower-intensive Army is also trying to correct the problem of 80% share of its annual
budget going for revenue expenditure (salaries and day-to-day operating costs), with only 20%
being left for modernization.
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But, he said, there was little option as of now because of two “very active borders” with China
and Pakistan as well as heavy commitment in counter-insurgency and counter-terror operations in
Kashmir and the northeast.

Proposals like the “tour of duty” (ToD), under which the Army plans to induct youngsters as
officers and jawans for a three-year tenure, can help in cutting down the revenue expenditure and
reduce the pension burden. “This is definitely an idea we can pursue,” said Gen Naravane.

TOI on May 13 had reported that the Army was finalizing the radical ToD proposal in the
backdrop of the urgent need for cadre restructuring amidst the ballooning salary and pension bills
adversely impacting military modernization.

The ToD scheme, if and when approved, will initially be launched with around 100 vacancies
for officers and 1,000 for jawans. It will be a “voluntary military service” scheme, not to be
confused with compulsory military conscription like in some countries like Israel.

https://timesofindia.indiatimes.com/india/army-will-maintain-combat-readiness-on-fronts-with-china-
pakistan-despite-budgetary-cuts-due-to-the-coronavirus-pandemic-gen-
naravane/articleshow/75762458.cms
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https://'www.amarujala.com/india-news/indian-army-world-only-6 1 st-cavalry-unit-to-replace-horses-with-
tanks

THE TIMES OF INDIA
Sat, 16 May 2020

Four Rafales to arrive in India by July-end,
India to gain edge over Pakistan, China in air

New Dehi: In a major boost to India's firepower in air, first four Rafale fighter aircraft would
start arriving in India by July-end this year from France.

The delivery of the aircraft was earlier supposed to have
been done by May end but this was postponed by two months
in view of the Covid-19 situation in both India and France.

"The first four aircraft including three twin-seater trainer
aircraft and one single-seater fighter aircraft would start
arriving by the end of July at the Ambala airbase. The trainers
will have the tail numbers of the RB series in honour of the Air
Force Chief RKS Bhadauria who played a pivotal role in
finalising India's largest-ever defence deal for 36 Rafale . = . = = @ @ india by July-
combat aircraft," defence sources told ANI here. end, India to gain edge over Pakistan,

The first aircraft to be flown in is planned to be piloted by ©hinainair
the Commanding Officer of the 17 Golden Arrows' squadron along with a French pilot, they said.

The aircraft on their way from France to India would be refuelled by a French Air Force tanker
aircraft in the air before they make a stopover in the Middle East.

"From Middle East to India, there would be one mid-air refuelling done by the Indian IL-78
tanker before they land in India," sources said.

Sources said that the Rafales could have come directly from France to India but a 10-hour flight
could have been stressful sitting inside a small cockpit.
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The first batch of seven Indian pilots has also finished their training at a French airbase while
the second batch would be going to France as soon as the lockdown measures are relaxed in both
the countries.

Post lockdown, India received the first consignment of equipment from France when a cargo
plane landed in Delhi last week and more equipment would arrive in the near future. India had
signed a deal worth over Rs 60,000 crore with France in September 2016 for 36 Rafales to meet the
emergency requirements of the Indian Air Force.

Air Chief Marshal Bhadauria was the Deputy Chief of Air Staff at that time and headed the
Indian negotiation team for the deal which is the biggest ever in monetary terms in India. Armed
with the long-range Meteor air to air missiles and SCALP, the Rafales would give India an edge
over both Pakistan and China in terms of air strike capability.

Sources said the air to air and the air to ground strike capabilities of the Rafale cannot be
matched by both China and Pakistan and the aircraft would give India an edge over both the rivals.
https://timesofindia.indiatimes.com/india/four-rafales-to-arrive-in-india-by-july-end-india-to-gain-edge-
over-pakistan-china-in-air/articleshow/75752004.cms

hindustantimes
Sat, 16 May 2020
IAF to get first batch of Rafale jets by July-end

The four fighters were supposed to fly to their home base in India in May 2020,
but the plan was delayed due to the coronavirus disease (Covid-19) outbreak
New Delhi: The Indian Air Force is likely to get the delivery of the first batch of four Rafale jets
from France by July-end, people aware of the developments said on Friday.

The four fighters were supposed to fly to
their home base in India in May 2020, but the
plan was delayed due to the coronavirus disease
(Covid-19) outbreak. Confinement measures
announced by France to battle the outbreak
temporarily halted production at aircraft
manufacturer Dassault Aviation’s Merignac
facility.

India ordered 36 Rafale jets from France in a
deal worth Rs 59,000 crore in September 2016
as an emergency purchase to arrest the WOI’I'yil’lg The first Indian Air Force Rafale fighter jet takes off after

lide in the air f 5 bat biliti the delivery ceremony at the factory of French aircraft
§lide 1n the air Iorce's combat capabilities. manufacturer Dassault Aviation in Merignac near

According to the delivery schedule, the first Bordeaux, France. (REUTERS)
18 jets (including the four in the first batch) are
supposed to be delivered to the IAF by February 2021, with the rest expected by April-May 2022.
France handed over to India its first Rafale fighter during a ceremony attended by defence
minister Rajnath Singh and his French counterpart, Florence Parly, in Merignac on October 8,
2019, which coincided with the IAF’s 87th founding day.

https://www.hindustantimes.com/india-news/iaf~to-get-first-batch-of-rafale-jets-by-july-end/story-
7MsrcyBC38Jq0twGHmU7zH. html
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Sat, 16 May 2020
Lockdown and Pandemic
hits LCA-Tejas Production

By Raunak Kunde
State-owned HAL after lockdown has commenced its operations and production line of
indigenous LCA-Tejas MK1 fighter jet was restarted but as per media reports it is not moving at
the pace like before and the supply of some of the components from forelgn suppliers are also hit
due to Chinese virus situation.

SP-21 which now has been given new tail
number SP-17 will be carrying out a few more
mandatory flight test before it is handed over to
IAF and SP-22 (SP-18) which has completed its
integration and currently has been moved to Paint
workshop to get a new paint coat before it
commences Low and High-speed trial before it is
cleared for the first flight by the first week of
June.

SP-23 (SP-19) and SP-24 (SP-20) both are
almost 80% and 70 % ready but are waiting for the supply of a few components that will push their
first flights to July. Work on SP-25 (SP-21) is almost halted and likely to resume in June, while the
assemble jig already has SP-31 (SP-27) for the integration work but the slow pace will affect the
original delivery schedule.

Delays in delivery of first four FOC Certified Tejas Mkl will also delay the creation of the
Second Squadron of the LCA-Tejas in IAF which was initially planned in April, now likely in
August or September.

(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/lockdown-and-pandemic-hits-Ica-tejas-production/#more-227460
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Sat, 16 May 2020
Ordnance factories to resume work as per local

lockdown rules, 3 units in Pune to start from Monday

THE three ordnance factories in Pune — Ammunition Factory Khadki, High Explosives Factory
and Ordnance Factory, Dehu Road — will start production activities from Monday with 33 per
cent of the staff allowed on the premises at any given point. The ordnance factories across India
will also start functioning in the coming days as per the directives and restrictions of local
authorities and state government orders.
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The main production activities in 41 ordnance factories across India were suspended from the
last week of March following the nationwide lockdown. Personnel involved in only essential and
skeletal services have been reporting to work in these factories. However, in the following days,
some factories started producing safety utilities like hand sanitisers, PPE kits and other Covid relief
items. Only these sections of the ordnance factories have been operational.

Mukesh Singh, general secretary of the defence workers’ units Bhartiya Pratiraksha Mazdoor
Sangh (BPMS), which is an arm of the Bharatiya Mazdoor Sangh, said, “Following recent
guidelines of the Ministry of Home Affairs, the Ordnance Factory Board had directed individual
factories to work towards the possibility of resuming production activities in adherence to local
restrictions and state government orders. The general managers of the individual factories had
written to competent authorities and work in factories will soon resume — in many cases with
constraints. At some places, with 33 per cent and at other places with 50 per cent or full staff.”

An order on resumption of work at the Ammunition Factory, Khadki (AFK), issued by the
general manager, stated that after the reclassification pf areas into micro-clusters in Khadki area,
the premises of AFK is no more in the containment zone, and thus it has been directed that the
factory will start operations with 33 per cent of the staff from Monday. The order also states that a
roster should be prepared for allocation of 33 per cent of the staff and employees and officers
should work accordingly. Work in High Explosives Factory in Khadki and Ordnance Factory Dehu
Road is also expected to resume on Monday.

Officials said that resumption of work will be crucial to complete the work orders from the last
financial year. It will also depend on whether units supplying raw materials are functioning to their
full capacity.

A major chunk of the weapons, ammunition and supplies, not just for armed forces but also
paramilitary and police forces, comes from the factories run by the Ordnance Factories Board,
which is body under the Ministry of Defence. Their products include civilian and military-grade
arms and ammunition, explosives, propellants and chemicals for missiles systems, military
vehicles, armoured vehicles, optical devices, parachutes, support equipment, troop clothing and
general stores items.

The network of OFB’s 41 ordnance factories is supported by training and marketing centres,
safety controller units, in entirety employs around 1.3 lakh people including 82,000 factory
workers.

https://idrw.org/ordnance-factories-to-resume-work-as-per-local-lockdown-rules-3-units-in-pune-to-start-
from-mondayv/#more-227475

BREAKING

Sat, 16 May 2020

US Navy rushes its sub-hunting

helicopters to India, eye on China

“This really was one of the higher priorities the [Indian] navy had, to get
these aircraft delivered,”” Tom Kane, director of Sikorsky’s Naval Helicopter
Programs, says. "I requested that the aircraft be made available on an accelerated basis.”
By Paul Mcleary
Washington: The Indian and US governments were in such a hurry to get sub-hunting US
helicopters into the hands of the Indian navy that the Americans gave up some of their own
helicopters to fill a rushed delivery early next year.

“This really was one of the higher priorities the [Indian] navy had, to get these aircraft
delivered,” Tom Kane, director of Sikorsky’s Naval Helicopter Programs told reporters this
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morning. “I requested that the aircraft be made available on an accelerated basis. So I think there is
an urgent need.”

The urgency stems from the decade-long process India has undergone to replace its aging fleet
of British-made naval helicopters, as Chinese navy ships, underwater drones and so-called
maritime militia civilian-flagged fishing boats spread further into the Indian Ocean.

With New Delhi in a hurry to begin getting the state-of-the-art helicopters into use, and the US
government eager to pull India closer as a hedge against growing Chinese naval capabilities, the
US Navy allowed Sikorsky to take three of its brand new MH-60R Sea Hawks and begin
modifying them to Indian standards to deliver next spring. The Navy will receive new MH-60R’s
in a few years to replace them. The remaining 21 helicopters will be delivered in 2023 and 2024.

Most of the changes being made to the aircraft are in the communications and data sharing
realm, Kane said. “They want the ability to talk to their satellites obviously, so there’s an Indian
indigenous SATCOM data link. Also,they can talk to their ships so there’s a link to that they’ve
asked us to install, and there’s some other modifications like a floatation system, and other things
that we’ll have to [change] from the standard US Navy configuration,” he added.

The MH-60R was born to be a sub hunter, however, and that mission will remain central to the
Indian configuration. “They’ll come off the line as ASW [anti-submarine warfare] aircraft so
they’ll have the active dipping sonar,” the AN/APS-153 radar “and things that you would normally
see on a US Navy configuration,” Kane said.

The deal is the largest contract Sikorsky has signed with the Indian government. Unlike most
other programs, it’s not subject to the “Make in India” effort launched by Indian Prime Minister
Narendra Modi.

The company did not sign an offset agreement with India on the project, “so we will put more
indirect work over in India,” Kane said. The Indian defense industry will also likely be involved in
any maintenance and retrofit efforts on the aircraft in the coming years.
https://breakingdefense.com/2020/05/us-navy-rushes-its-sub-hunting-helicopters-to-india-eve-on-china/

Forbes
Sat, 16 May 2020

China’s heavily defended fortress near

the middle east and Indian Ocean

By H I Sutton

The Chinese Navy is building a string of overseas bases. So far the largest and furthest afield is
in Djibouti on the Horn of Africa. This strategically-located base appears ready to receive large
warships, maybe even aircraft carriers. One aspect of the base is particularly interesting: It is a
modern-day fortress built from scratch. If the Communist country was hoping to give off non-
imperialist vibes as it expands its presence overseas, then it may have chosen the wrong architects.

And it is not just castle aesthetics, the base really is designed to be highly defendable on a scale
rarely seen, even in war zones. Construction of the walls started in early 2016, and was
substantially complete by spring 2017. The base has been built up since.

Approaching by road, you first have to turn off the perimeter road and pass through a substantial
automated outer gate. Turning 90 degrees, always good for slowing vehicles down, you then pass
through two vehicle checkpoints and a chicane. Eventually the main gate is in sight. It appears to
have last-ditch pop-up vehicle barriers and large concrete doors.

20



Chinese Navy Overseas Base
Djibouti, Africa

Sentry Side walls less well

nak Q, 2 defended
- rner
. V} I tower ‘Hesco’ sand

barriers with razor
wire

Gate house with last-ditch
vehicle defenses and possibly
large sliding barriers

Vehicle entrance Rampart with
with two guard ] ¥ gun loops
posts and chicane 1] Hollo
e, wall

| Rapid exit with . . - -
movable ' 5
barriers

With its multiple layers of defense, thick walls and corner towers the base.in Djibouti resembles a ..H | Sutton.

If you you tried to circumvent the vehicle route described above, you would face many layers of
defense. First there is a high perimeter fence which separates the public road from the private
perimeter road. Then there is another high fence with razor wire before you climb up a steep slope
to the outer wall. This is made out of ‘Hesco’ style barriers with razor wire along the top. Hesco
barriers are wire frames filled with giant sandbags. They are commonly used by Western forces in
Afghanistan and Iraq as the main walls of fortified bases. Here they are relegated to just being an
outer wall.

Inside the Hesco wall is the main wall built out of concrete. It has crenelations, meaning the up-
and-down style battlements familiar from medieval castles. There are also gun loops, which are
holes to fire weapons through. And there are tall towers on the corners.

Not every side of the base is defended equally, but there are substantial defenses on all sides.
Even approaching from the water side of the base would require negotiating a series of security
fences and guard positions. Inside the base itself there are a few more defensive positions.

An attack on the base would be responded to by the marines stationed there. Armored vehicles
seen in the base include ZBD-09 infantry fighting vehicles and ZTL-11 assault guns. These are
armed with an array of automatic cannons, anti-tank missiles and large caliber guns.

Other countries’ military bases in Djibouti, such as the U.S. Navy’s Expeditionary Base at
Camp Lemonnier, also have physical defenses, but nothing that compares to the Chinese base.

So who are they defending against? This style of defenses are negligible against advanced
adversaries. So it appears that the focus is on insurgents and local low-tech threats.

China does not have first hand experience of its bases being attacked in the way that Western
forces have in Afghanistan and Iraq. But it may have learned from them. Yet it is hard not to see
these defenses and draw parallels with ancient Chinese forts and of course the Great Wall of China.

shttps://www.forbes.com/sites/hisutton/2020/05/15/chinas-new-fortress-near-the-middle-east-and-indian-
ocean/#2aebd5ae4066
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ISRO units resume work in capital

It could be months before space missions achieve normalcy
By Tiki Rajwi

Thiruvananthapuram: The easing of COVID-19 lockdown restrictions has enabled critical units
of the Indian Space Research Organisation (ISRO) here to resume work after nearly two months,
albeit on a limited scale. But it could be several more months before space-related activities return
to normal, officials say.

The Vikram Sarabhai Space Centre (VSSC), Liquid Propulsion Systems Centre (LPSC) and the
ISRO Inertial Systems Unit (IISU) had asked the staff, except personnel required for essential
services, to stay home from March 23.

Strict measures

Now, adhering to the guidelines issued by the Department of Personnel and Training (DoPT),
the units have opened up the campuses to more of their staff, but the emphasis on disease
containment measures remain stringent. All staff holding rank equivalent to deputy secretary and
above have begun reporting for duty on a daily basis. As much as 33% of the remaining
officers/staff have been directed to attend work.

Safety measures are strictly followed on the campuses. “Internal meetings are restricted to a few
people. The duration of the lunch break has been increased to avoid crowding. Employees are
encouraged to bring packed lunches so as to keep support staff to a minimum,” an LPSC official
says.

However, it could be months before the space missions achieve any semblance of normalcy, a
senior official at the VSSC says.

Missions affected

The lockdown has forced the ISRO to put off two missions of the Polar Satellite Launch Vehicle
(PSLV) and one of the Geosynchronous Satellite Launch Vehicle (GSLV). The lockdown has also
affected future programmes including Gaganyaan, ISRO’s ambitious human space flight mission.

“At the moment, much of the work is confined to internal activities on the campuses such as
fabrication, R&D and mission studies. Major activities such as space missions continue to be hit
due to the restrictions on inter-district and interstate travel and disruption of the supply chain,” a
VSSC official says.

During the lockdown the space facilities here have not remained idle. They had redirected their
resources to combat COVID-19, which included the development of different ventilator models.

https://www.thehindu.com/news/national/kerala/isro-units-resume-work-in-
capital/article31593767.ece
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'Hot and messy' entanglement of 135 trillion atoms

Quantum entanglement is a process by which microscopic objects like electrons or atoms lose
their individuality to become better coordinated with each other. Entanglement is at the heart of
quantum technologies that promise large advances in computing, communications and sensing, for
example detecting gravitational waves.

Entangled states are famously fragile: in most
cases even a tiny disturbance will undo the
entanglement. For this reason, current quantum
technologies take great pains to isolate the
microscopic systems they work with, and
typically operate at temperatures close to absolute
zero. The ICFO team, in contrast, heated a
collection of atoms to 450 Kelvin, millions of
times hotter than most atoms used for quantum
technology. Moreover, the individual atoms were — . . .
anything but isolated: they collided with each 172 A1 Mhtaion s oud ot s v s
other every few mICI'OSGCOIldS, and each collision the yellow-blue lines. Image credit: © ICFO view more
set their electrons spinning in random directions.

The researchers used a laser to monitor the magnetization of this hot, chaotic gas. The
magnetization is caused by the spinning electrons in the atoms, and provides a way to study the
effect of the collisions and to detect entanglement. What the researchers observed was an enormous
number of entangled atoms - about 100 times more than ever before observed. They also saw that
the entanglement is non-local - it involves atoms that are not close to each other. Between any two
entangled atoms there are thousands of other atoms, many of which are entangled with still other
atoms, in a giant, hot and messy entangled state.

What they also saw, as Jia Kong, first author of the study, recalls, "is that if we stop the
measurement, the entanglement remains for about 1 millisecond, which means that 1000 times per
second a new batch of 15 trillion atoms is being entangled. And you must think that 1 ms is a very
long time for the atoms, long enough for about fifty random collisions to occur. This clearly shows
that the entanglement is not destroyed by these random events. This is maybe the most surprising
result of the work".

The observation of this hot and messy entangled state paves the way for ultra-sensitive magnetic
field detection. For example, in magnetoencephalography (magnetic brain imaging), a new
generation of sensors uses these same hot, high-density atomic gases to detect the magnetic fields
produced by brain activity. The new results show that entanglement can improve the sensitivity of
this technique, which has applications in fundamental brain science and neurosurgery.

As ICREA Prof. at ICFO Morgan Mitchell states, "this result is surprising, a real departure from
what everyone expects of entanglement." He adds "we hope that this kind of giant entangled state
will lead to better sensor performance in applications ranging from brain imaging to self-driving
cars to searches for dark matter."

A Spin Singlet and QND

A spin singlet is one form of entanglement where the multiple particles' spins--their intrinsic
angular momentum--add up to 0, meaning the system has zero total angular momentum. In this
study, the researchers applied quantum non-demolition (QND) measurement to extract the
information of the spin of trillions of atoms. The technique passes laser photons with a specific
energy through the gas of atoms. These photons with this precise energy do not excite the atoms
but they themselves are affected by the encounter. The atoms' spins act as magnets to rotate the
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polarization of the light. By measuring how much the photons' polarization has changed after
passing through the cloud, the researchers are able to determine the total spin of the gas of atoms.
The SERF regime
Current magnetometers operate in a regime that is called SERF, far away from the near absolute
zero temperatures that researchers typically employ to study entangled atoms. In this regime, any
atom experiences many random collisions with other neighbouring atoms, making collisions the
most important effect on the state of the atom. In addition, because they are in a hot medium rather
than an ultracold one, the collisions rapidly randomize the spin of the electrons in any given atom.
The experiment shows, surprisingly, that this kind of disturbance does not break the entangled
states, it merely passes the entanglement from one atom to another.
Reference: 10.1038/s41467-020-15899-1
https://eurekalert.org/pub_releases/2020-05/iiop-am051420.php
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Scientists break the link between a

quantum material's spin and orbital states

By Glennda Chui

In designing electronic devices, scientists look for ways to manipulate and control three basic
properties of electrons: their charge; their spin states, which give rise to magnetism; and the shapes
of the fuzzy clouds they form around the nuclei of atoms, which are known as orbitals.

Until now, electron spins and orbitals were thought to go hand in hand in a class of materials
that's the cornerstone of modern information technology; you couldn't quickly change one without
changing the other. But a study at the Department of Energy's SLAC National Accelerator
Laboratory shows that a pulse of laser light can dramatically change the spin state of one important
class of materials while leaving its orbital state intact.

The results suggest a new path for making a future generation of logic and memory devices
based on "orbitronics," said Lingjia Shen, a SLAC research associate and one of the lead
researchers for the study.

"What we're seeing in this system is the complete opposite of what people have seen in the
past," Shen said. "It raises the possibility that we could control a material's spin and orbital states
separately, and use variations in the shapes of orbitals as the Os and 1s needed to make
computations and store information in computer memories."

The international research team, led by Joshua Turner, a SLAC staff scientist and investigator
with the Stanford Institute for Materials and Energy Science (SIMES), reported their results this
week in Physical Review B Rapid Communications.

An intriguing, complex material

The material the team studied was a manganese oxide-based quantum material known as
NSMO, which comes in extremely thin crystalline layers. It's been around for three decades and is
used in devices where information is stored by using a magnetic field to switch from one electron
spin state to another, a method known as spintronics. NSMO is also considered a promising
candidate for making future computers and memory storage devices based on skyrmions, tiny
particle-like vortexes created by the magnetic fields of spinning electrons.

But this material is also very complex, said Yoshinori Tokura, director of the RIKEN Center for
Emergent Matter Science in Japan, who was also involved in the study.

24



"Unlike semiconductors and other familiar materials, NSMO is a quantum material whose
electrons behave in a cooperative, or correlated, manner, rather than independently as they usually
do," he said. "This makes it hard to control one aspect of the electrons' behavior without affecting
all the others."

One common way to investigate this type of material is to hit it with laser light to see how its
electronic states respond to an injection of energy. That's what the research team did here. They
observed the material's response with X-ray laser pulses from SLAC's Linac Coherent Light
Source (LCLS).

One melts, the other doesn't

What they expected to see was that orderly patterns of electron spins and orbitals in the material
would be thrown into total disarray, or "melted," as they absorbed pulses of near-infrared laser
light.

But to their surprise, only the spin patterns melted, while the orbital patterns stayed intact,
Turner said. The normal coupling between the spin and orbital states had been completely broken,
he said, which is a challenging thing to do in this type of correlated material and had not been
observed before.

Tokura said, "Usually only a tiny application of photoexcitation destroys everything. Here, they
were able to keep the electron state that is most important for future devices—the orbital state—
undamaged. This is a nice new addition to the science of orbitronics and correlated electrons."

Much as electron spin states are switched in spintronics, electron orbital states could be
switched to provide a similar function. These orbitronic devices could, in theory, operate 10,000
faster than spintronic devices, Shen said.

Switching between two orbital states could be made possible by using short bursts of terahertz
radiation, rather than the magnetic fields used today, he said: "Combining the two could achieve
much better device performance for future applications." The team is working on ways to do that.

https://phys.org/mews/2020-05-scientists-link-quantum-material-orbital. htmlhttps.//phys.org/news/2020-05-
scientists-link-quantum-material-orbital.html

COVID-19 Research

ScienceDaily

Sat, 16 May 2020
Antiviral drug can speed up recovery
of COVID-19 patients, study shows

An international team of researchers led by Dr. Eleanor Fish, emerita scientist at the Toronto
General Hospital Research Institute, University Health Network, and professor in the University of
Toronto's Department of Immunology, has shown for the first time that an antiviral drug can help
speed up the recovery of COVID-19 patients.

According to the new study, published today in Fronmtiers in Immunology, treatment with
interferon (IFN)-a2b may significantly accelerate virus clearance and reduce levels of
inflammatory proteins in COVID-19 patients.

The research team found that treatment with this drug, which has been used clinically for many
years, significantly reduced the duration of detectable virus in the upper respiratory tract, on
average by about 7 days. It also reduced blood levels of interleukin(IL)-6 and C-reactive protein
(CRP), two inflammatory proteins found in COVID-19 patients.

25



Dr. Fish says that the research team considered IFN-o therapy for COVID-19 after they
demonstrated interferon provided therapeutic benefit during the SARS outbreak of 2002 and 2003.

"Rather than developing a virus-specific antiviral for each new virus outbreak, I would argue
that we should consider interferons as the 'first responders' in terms of treatment," says Dr. Fish.

"Interferons have been approved for clinical use for many years, so the strategy would be to
'repurpose' them for severe acute virus infections."

Boosting a natural defense mechanism

Interferons are a group of signaling proteins released by the human body in response to all
viruses. As Dr. Fish explains, they are a "first line of defense."

They target different stages of a virus's life cycle, inhibiting them from multiplying. They also
boost an immune response by activating different immune cells to clear an infection. Some viruses,
however, can block this natural defense mechanism.

"But it is possible to override this block. If a virus blocks interferon production, then treating
with interferon can offset this."

Study details

The researchers conducted this exploratory study on a group of 77 patients with COVID-19 in
Wuhan, China. These patients were admitted to Union Hospital, Tongii Medical College, between
January 16 and February 20, 2020. They represented moderate cases of the disease as none of the
patients required intensive care or prolonged oxygen supplementation or intubation.

Despite the study's limitations of a small, non-randomized group of patients, the work provides
several important and novel insights into COVID-19 disease, notably that treatment with I[FN-a2b
can accelerate viral clearance from the upper respiratory tract and also reduce circulating levels of
inflammatory factors that are associated with severe COVID-19.

Dr. Fish says a randomized clinical trial is a crucial next step. According to her, a clinical trial
with a larger group of infected patients who are randomized to treatment or placebo would further
this research.

In the meantime, the findings from this study are the first to suggest therapeutic efficacy of IFN-
a2b as an available antiviral intervention for COVID-19, which may also benefit public health
measures by shortening the duration of viral clearance and therefore slowing the tide of the
pandemic.
https://www.sciencedaily.com/releases/2020/05/200515103925. htm
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Oxford University's COVID-19 vaccine
proves effective in monkeys, researchers

await human trial results
Researchers involved with the ChAdOx1 nCoV-19 trials have said that the
vaccine has shown signs of producing an immune response in rhesus macaque
monkeys' immune systems against the deadly coronavirus
By Anushree Gupta

Key Highlights
e  Oxford University's vaccine candidate is one of the potential coronavirus vaccines

undergoing human trials
e A study has found that the vaccine has proven effective in a small study of monkeys
o [Ifthe human trials in the UK are successful, the team plans to conduct further trials in

Kenya
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New Delhi: One of the most potential coronavirus vaccine candidates around the world and the
UK's biggest COVID-19 vaccine project, which is currently in its human trials, has shown
promising results in monkeys.

According to a report in PTI, researchers involved with the ChAdOx1 nCoV-19 trials have said
that the vaccine has shown signs of producing an immune response in rhesus macaque monkeys'
immune systems against the deadly coronavirus, without any side effects.

The study is still to be peer-reviewed. However, it has stated that a single dose of vaccine was
also effective in preventing any damage to the lungs and other organs severely affected by the
novel coronavirus.

"We observed a significantly reduced viral load in bronchoalveolar lavage fluid and respiratory
tract tissue of vaccinated animals challenged with SARS-CoV-2 (COVID-19) compared with
control animals, and no pneumonia was observed in vaccinated rhesus macaques," the authors said.

According to the study, the researchers found that even when the monkeys were exposed to high
levels of coronavirus, none of them developed viral pneumonia. They also did not see any signs
where the vaccine made the animals more vulnerable.

The development is very encouraging for the vaccine as it is undergoing human trials currently.
However, it still remains to be seen if it will be as effective in humans.

"These results support the ongoing clinical trial of the vaccine in humans, the results of which
are eagerly awaited," said Dr Penny Ward, visiting professor in pharmaceutical medicine at King's
College London.
Sarah Gilbert, professor of Vaccinology at the University of Oxford's Jenner Institute, who is also
leading the vaccine project had previously said that she was very confident that the vaccine will be
ready by September.

"Of course, we have to test it and get data from humans. We have to demonstrate it actually
works and stops people getting infected with coronavirus before using the vaccine in the wider
population," she said.

Various pharma and drug giants are also partnering with the Oxford University team for the
production of the vaccine.

"We're now starting to wait for an advocacy signal to see whether people who've been
vaccinated don't get the disease, so that's the next step," said John Bell, professor of medicine at the
University of Oxford.

The challenges for human trials

As the vaccine undergoes human trials, the team at Oxford University is facing a challenge that
there may not be enough active disease in the community for the participants to catch the disease
naturally. Researchers are continuing to make calculations around this as human trials progress in
some regions of the UK.

If the trails are successful in the UK, the team aims to approach scientists in Kenya Medical
Research Institute (KEMRI) and will also contact the Government of Kenya to get permission for
trials in Kenya.

"We also want to make sure that the rest of the world will be ready to make this vaccine at scale
so that it gets to populations in developing countries, for example, where the need is very great,"
Bell said.

The results of the human trial are eagerly awaited by researchers who hope that they will be
available by next month. Healthcare workers who are on the frontlines of the pandemic were
among the first batch of people to undergo trials in the UK.

The novel coronavirus has so far infected more than 4 million people around the world and
claimed more than 300,000 lives.

https://www.timesnownews.com/health/article/oxford-universitys-covid-19-vaccine-proves-effective-in-
monkeys-researchers-await-human-trial-results/592457
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