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Anti-Drone System

DRDO has developed anti-drone system to neutralize enemy drone attack. The Indigenous
Drone Technology is capable of counter attacks including detection, Soft Kill (for jamming the
communication links of Drone) and Hard Kill (Laser based hard kill to destroy the Drone) of
enemy Drones. The System is already demonstrated to Armed Services and other internal security
agencies.

The indigenous DRDO Counter-Drone Technology is transferred to M/s BEL.Simultaneously
Transfer of Technology (ToT) of the Counter-Drone System is offered to other companies.

This information was given by Raksha Rajya Mantri Shri Ajay Bhatt in a written reply to
ShrimatiKeshari Devi Patel and Shri KanakmalKatarain Lok Sabha today.
https://pib.gov.in/PressReleasePage.aspx?PRID=1739951

O Hindustan Times

Thu, 29 July 2021
861 candidates complete online
training in cyber security, Al & ML

As many as 861 candidates have successfully completed the 12-week-long “Online Training and
Certification Course (OTCC) in Cyber Security, Artificial Intelligence and Machine Learning
(AI & ML)” conducted by the Defence Institute of Advanced Technology (DIAT) in
collaboration with the Defence Research and Development Organisation (DRDO)

Pune: As many as 861 candidates have successfully completed the 12-week-long “Online
Training and Certification Course (OTCC) in Cyber Security, Artificial Intelligence and Machine
Learning (Al & ML)” conducted by the Defence Institute of Advanced Technology (DIAT) in
collaboration with the Defence Research and Development Organisation (DRDO).

The online course was aimed at supporting the “Skill India Mission” by imparting training in
building skill sets in using cyber security tools and techniques. It covered advanced topics such as
forensic and incident response, malware analysis, reverse engineering, vulnerability analysis,
exploit mitigation and penetration test along with tools to train on various cyber security
techniques.

Over the duration of the course, expert lectures were organised by eminent faculties and
scientists from DIAT, DRDO, the industry and renowned universities. Course evaluation was
conducted through continuous online module-wise tests based on theory and runtime challenges to
finalise results for the award of certificates. Participants gave a very positive feedback upon
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https://pib.gov.in/PressReleasePage.aspx?PRID=1739951

completion of the course. The DIAT team personally interacted with the toppers for them to share
their experience and give valuable suggestions for future editions of the course.

Dr C P Ramanarayanan, vice-chancellor, DIAT, praised a Class 12 student, Vishal Juneja, who
was also permitted to join the course as an exceptional case in view of his excellent performance in
the entrance examination. Juneja not only scored 74% in the entrance exam, but also secured 6th
position in his batch.

On the occasion, Dr G Satheesh Reddy, chairman, DRDO, congratulated the participants and the
organising team for successfully conducting the online training course supporting the “Skill India
Mission”. Meanwhile, Dr Ramanarayanan informed that the third batch for the course will begin
from the second week of September this year.

https://www.hindustantimes.com/cities/pune-news/861-candidates-complete-online-training-in-cyber-
security-ai-ml-101627483907841.html
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DRDO to get 2 per cent royalty from Dr Reddy's
on sale of anti-COVID drug 2-DG in India:

Government

The Drugs Controller General of India (DCGI) approved the 2-deoxy-D-glucose (2-DG) drug
for emergency use as an adjunct therapy in moderate to severe coronavirus patients in early May

New Delhi:: The Defence Research and Development Organisation (DRDO) will get two per
cent royalty from Dr Reddy's Laboratory (DRL) on the
sale of anti-COVID drug 2-DG, Minister of State for
Defence Ajay Bhatt said on Wednesday.

In a written reply to a question in the Lok Sabha,
Bhatt said the DRDO developed the technology (for 2-
DG) along with DRL, Hyderabad.

The pricing is solely decided by DRL.

The actual price fixed by Dr Reddy lab is Rs 990 per DPefence Minister Rajnath Singh and Union
Health Minister Dr Harsh Vardhan releasing the

sachet, he said. o first batch of Anti-COVID dr_ug 2DG developed
The DRDO works under the Defence Ministry. by DRDO on 17 May, 2021. (File photo | ANI)

DRL is a private listed company.

"DRDO will get 2 per cent royalty on the sale of 2-DG in the Indian market as per Transfer of
Technology agreement,” Bhatt said.

The Drugs Controller General of India (DCGI) approved the 2-deoxy-D-glucose (2-DG) drug
for emergency use as an adjunct therapy in moderate to severe coronavirus patients in early May.

The first batch of this oral drug, developed by the DRDO was released on May 17 by Defence
Minister Rajnath Singh and then Health Minister Harsh Vardhan.

The Defence Ministry on May 8 had said that the clinical trials of 2-DG showed that it helps in
faster recovery of hospitalised patients and reduces supplemental oxygen dependence.

The drug comes in powder form in sachet and is taken orally by dissolving it in water.

https://www.newindianexpress.com/business/2021/jul/28/drdo-to-get-2-per-cent-royalty-from-dr-reddys-on-
sale-of-anti-covid-drug-2-dg-in-india-government-2336786.html
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IGIMS to have 60-kilo litre oxygen
storage capacity, 3 generation plants

The Indira Gandhi Institute of Medical Sciences (IGIMS), an autonomous institution on the
pattern of AIIMS-Delhi, will be the state’s first medical college hospital to have an oxygen
storage capacity of 60-kilo litres in addition to having three pressure swing adsorption (PSA)
oxygen generation plants
By Ruchir Kumar

The Indira Gandhi Institute of Medical Sciences (IGIMS), an autonomous institution on the
pattern of AIIMS-Delhi, will be the state’s first medical college hospital to have an oxygen storage
capacity of 60-kilo litres in addition to having three pressure swing adsorption (PSA) oxygen
generation plants.

Together, the three oxygen plants will have a capacity to generate up to 2,233 litres per minute
of oxygen. These plants, along with the cryogenic liquid medical oxygen tanks, are expected to be
commissioned by end of August.

The institute allocated a fresh area on its campus to the National Highways Authority of India
(NHAI) on Monday to set up two oxygen generation plants after the space earmarked earlier was
found to be low-lying. The two oxygen generation plants are being set up under the Prime
Minister’s Citizen Assistance and Relief in Emergency Situation (PM CARES) fund. Each plant
will have a capacity to generate 1,000 litres per minute (LPM) oxygen, said Shailendra Kumar
Singh, superintending engineer (biomedical), IGIMS.

Earlier, the institute had on July 18 commissioned its first 233 LPM oxygen generation plant,
facilitated through Patna MP and former Union minister Ravi Shankar Prasad.

“We have spoken to the authorities in the DRDO and requested them to expedite installation of
the two oxygen generation plants. We expect them to be ready within a month,” said IGIMS
director Dr NR Biswas.

“Besides, one of the two cryogenic tanks of liquid medical oxygen (LMO), each having 20-Kilo
litre capacity, has been installed. Civil work on the laying of the pipeline is now underway. We
expect all oxygen-related work to be complete within a month,” added Dr Biswas.

The IGIMS, which has 1,050 in-patient beds, with plans to scale it up by another 1,900 beds, has
also put up its 20-kilo litre cryogenic LMO tank and work on laying the pipeline is underway.

“One 20 kilo-litre LMO tank is equivalent to 2,250 D-type cylinders, each having 7,000 litres
(approx.) oxygen. We will have three such tanks on our campus, in addition to three PSA oxygen
generation plants, making us self-sufficient in medical oxygen,” said Singh.

In anticipation of the third wave of Covid-19, one tank each of 20 kilo-litre LMO has also been
set up at the Patna Medical College Hospital (PMCH) and the Nalanda Medical College Hospital
(NMCH), both in Patna. The Darbhanga Medical College Hospital (DMCH) will be taken up after
installation work at the IGIMS is completed, said a health official.

While PMCH, NMCH, IGIMS and DMCH will have two cryogenic LMO tanks each of 20-kilo
litre storage capacity, the remaining six state-run medical colleges will have one such tank. All
these are expected to be commissioned by August.

https://www.hindustantimes.com/cities/patna-news/igims-to-have-60-kilo-litre-oxygen-storage-capacity-3-
generation-plants-101627490748377.html
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Raksha Mantri Shri Rajnath Singh addresses SCO
Defence Ministers' meeting in Dushanbe, Tajikistan;

Highlights terrorism as the most serious threat to international peace and security;
Says SCO has collective stake to create a safe and secure region

Highlights of Shri Rajnath Singh’s address:

e SCO completed 20 years; has collective stakes to create a safe and secure region

e India completed 500 projects in Afghanistan; gave aid of USD 3 Bn

e Peace and Prosperity cannot coexist with terrorism, which is a crime against humanity.

o Non-traditional threats like water security, climate change pose challenges as Covid-19
pandemic

e Indian Armed Forces and DRDO played a stellar role to counter Covid-19 challenges

e India determined to vaccinate 90 crore adult population and to help other friendly
countries with vaccine

e 6.6 crore doses of vaccines provided to 94 countries and United Nations peacekeepers

e ‘Vande Bharat’ logistic service helped over 70 lakh stranded people including foreigners
move out of distress

e India accords high priority to consolidation of trust in security domain within SCO as
well as strengthening ties with SCO partners

Addressing the Shanghai Cooperation Organisation (SCO) Defence Ministers' meeting in
Dushanbe, Tajikistan on July 28, 2021Raksha Mantri Shri Rajnath Singh said, Terrorism is the
mostserious threat to international peace and security. “Any act of terror and support to such acts,
including cross border terrorism, committed by whomsoever, wherever and for whatever motives,
iS a crime against humanity,” he added. The Raksha Mantri reaffirmed India’s resolve to fight
terrorism in all its forms and manifestations.

Shri Rajnath Singh emphasised, “India accords high priority to the consolidation of trust in the
security domain within SCO as well as strengthening ties with SCO partners bilaterally on the basis
of equality, mutual respect and understanding.” The challenge today is not just one of concepts and
norms, but equally of their sincere practice, he added.

Raksha Mantri congratulated Member-States of the SCO on successful completion of 20 years
of its existence.He said that though India joined the organisation in 2017, historical and
civilisational relations and geographical connects make India inseparable from the SCO.



Stressing on the importance of the regional group, Shri Rajnath Singh said, “The SCO Nations,
together, encompass nearly half the human population on our planet. In terms of geography, it
covers approximately three fifths of the Eurasian continent.We, therefore, have collective stakes to
create a safe, secure and stable region that contributes towards progress and improvement of
human development indices of our people and the generations which will follow.”He pointed out
that it is in the same spirit India helpspeople of Afghanistan, which is facing violence and
devastation over decades. So far India completed 500 projects in Afghanistan and continuing with
some more with total development aid of US dollar 3 billion.

Speaking about geo-strategic location of Indiathat makes it both a Eurasian land power and also
a stake-holder in the Indo-Pacific, the Raksha Mantri said, “Our intent and aspirations are therefore
focused towards prosperity and development of the entire region.We affirm this intent through our
national policy of Security and Growth for All in the Region, commonly known by the acronym
SAGAR.”Security and Stability are most essential components to create conducive environment
for growth and economic development of the region and of our respective Nations, he added.

Reiterating India’s resolve to work within the SCO framework for helping create and maintain a
peaceful, secure and stable region, Shri Rajnath Singh said, “India also reiterate commitments to
partner with fellow SCO Member-States to develop joint institutional capacities that respect
individual national sensitivities and yet generate a spirit of cooperation to create contact and
connectivity between people, societies and nations.”

Referring to the Covid-19 pandemic, the Raksha Mantri said “Ithas affected nations, civil
societies and citizens in multiple ways. This is a warning sign of how non-traditional security
challenges like pandemics, climate change, food security, water security and associated societal
disruptions can impact national and international landscape.”

Shri Rajnath Singh said the Armed Forces and the Defence Research and Development
Organisation played a stellar role in efforts against Covid-19. He said, “...During the global
pandemic, India was able to provide support and assistance to countries around the world. This
includes 6.6 crore doses of vaccines to 90 countries, support with medicine, medical consumables
and equipment to 150 countries. We may mention the massive ‘Vande Bharat’ logistic service to
move over 70 lakh stranded people, including foreigners, mostly by air route, but also by our ships
in the Indian Ocean.”

Raksha Mantri assured, “India plans to produce well over 250 crore doses of vaccines between
August and the end of 2021.We are determined to vaccinate at least 90 crore adult Indians and to
help other friendly countries with vaccine.”

The Raksha Mantri called upon Member-Nations to evolve to meet the needs of its time. He
said, “No institution, howsoever important, can remain frozen at the moment of its foundation.The
inherent strength of SCO lies in the fact that Member-States participate in cooperation programme
at their own pace and as per respective national policies.We are glad that SCO has evolved as truly
an international organisation of significance.” Event of today is yet another step towards
strengthening stability and security in the region. This will serve to further development of
multilateral cooperation within the SCO format, he added.
https://pib.gov.in/PressReleasePage.aspx?PRID=1739978
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% Press Information Bureau
Government of India

Ministry of Defence
Wed, 28 July 2021 5:05PM

Atmanirbhar Bharat in Defence Sector

Total 41 AoNs worth Rs.86623.55 crore have been accorded to domestic vendors for capital

acquisition since May, 2020.

Guidelines issued by the Government for mandatory purchase of items domestically and other
action taken by the Government to ensure domestic procurement are enumerated below:-

e Ministry of Defence has notified two “Positive Indigenisation lists” dated 21st August, 2020
and dated 31st May, 2021 of total 209 defence items including
Weapons/system/equipment/ammunition along with indicative timelines after which there
would be an embargo on their import.

o Department of Defence Production has notified 46 items under the latest Public Procurement
Order 2017 notified by Department for Promotion of Industry and Internal Trade (DPIIT), for
which there is sufficient local capacity and competition, the procurement of these items has to
be done from local suppliers irrespective of the purchase value.

e As per the Public Procurement Policy 2017 Dated 16th September, 2020 which states that “in
procurement of all goods, services or works and with estimated value of purchases less than Rs.
200 crore in accordance with Rule 161(1V) of GFR 2017, Global Tender enquiry shall not be
issued except with the approval of competent authority as designated by Department of
Expenditure”.

Further, for the year 2021-22, the allocation for domestic procurement has been enhanced
compared to previous year and this year it is about 64.09% of the allocated amount for military
modernization (Rs.71438.36 crore).

This information was given by Raksha Rajya Mantri Shri Ajay Bhatt in a written reply to Shri
Prof Sougata Ray in Lok Sabha today.

https://pib.gov.in/PressReleasePage.aspx?PRID=1739949
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%’ Press Information Bureau
Government of India

Ministry of Defence
Wed, 28 July 2021 5:09PM

Innovations for Defence Excellence (iDEX)

The Department of Defence Production, Ministry of Defence has approved a central sector

scheme viz. Innovations for Defence Excellence (iDEX)with budgetary support of Rs. 498.80 crore
for the next 5 years from 2021-22 to 2025-26. The objective of the scheme is to provide financial
support to nearly 300 Startups/ MSMEs/ individual innovators and about 20 Partner incubators
through Defence Innovation Organisation (D10O).

To avail the grants under the grant mechanism of iDEX i.e. Support for Prototype and Research
Kickstart (SPARK), the eligibility is as follows:

Startups, as defined and recognized by Department of Industrial Policy Promotion (DIPP), now
DPIIT, Ministry of Commerce and Industry, Government of India.

Any Indian company incorporated under the Companies Act 1956/2013, primarily a Micro,
Small and Medium Enterprises (MSME) as defined in the MSME Act, 2006.

Individual innovators are also encouraged to apply (research & academic institutions can use
this category to apply).

To avail the grants as iDEX Partner Incubators, the eligibility is as follows:

o The applicant incubator should be registered in India as a legal entity in public, private
or public—private partnership mode, and should have received establishment or grant
support from a Ministry/Department of Government of India in the past.

o The incubator must have been in operation for a minimum of 3 years before application
for affiliation with DIO, and experience of having supported at least 25 startups.

o It should have successfully graduated at least 5 startups in the past 3 years.

o It should have at least 25 mentors for startups affiliated with it, at least 5 of them should
be relevant to defence or aerospace domain.

o Experience of having run sector-focused accelerator programs in at least two sectors,
with investable startups having come out of each of them.

o Experience of having partnered with academia and research sector.

o Extensive corporate, investor, academic, vendor, mentor and government relationships
to support start-ups.

The said scheme formulated by Department of Defence Production (DDP) envisages to fund

DIO to take up the following activities:

Setting up and managing the iDEX network in the form of Partner Incubators.

Communicating with innovators/start-ups/technology centres of MSMEs through the Partner
Incubators (PIs).

Organizing various challenges/hackathons to shortlist potential technologies and entities for
defence and aerospace use.

Interfacing with the Services about key innovative technologies and encouraging their adoption
into the defence establishment with suitable assistance.

This information was given by Raksha Rajya Mantri Shri Ajay Bhatt in a written reply to Shri

PochaBrahmananda Reddy andShrimatiChinta Anuradha in Lok Sabha today.
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Rajnath Singh-led DAC to finalise deal
to buy 30 US made MQ-9 Reaper drones

DAC likely to take final call in its meeting slated for next week
By Pradip R Sagar

India is finalising its deal to acquire 30 US made MQ-9 Reaper or Predator B armed drones for
its military. Defence Minister Rajnath Singh-led Defence Acquisition Council (DAC) will take the
final call in its meeting scheduled for next week.

Official sources claim that India will be acquiring 30
MQ-9 Reaper—10 each for the three services (Army, Navy
and IAF)—from the US worth $3 billion (approximately
%22,000 crore). Procurement of armed drone will further
sharpen India's offensive capabilities as till date Indian
military only operates drones for surveillance and o .
reconnaissance missions. Defence  Minister Rajnath Singh |

“Earlier, one of the services was not keen to go ahead '"ter/PIB
with the procurement of Predator B armed drones. But, now all issues have been resolved. DAC
will take a final call on the issue soon,” said a defence official. Moreover, if the deal goes through,
it would be the first tri-service procurement since Chief of Defence Staff General Bipin Rawat was
appointed to synergise the operational and procurement requirement of the armed forces. Once
cleared by the DAC, the cabinet committee on security will give its final approval.

In 2019, Donald Trump-led US administration had approved the sale of Predator-B armed
drones to India. If it happens, India will become the first country outside the NATO alliance to get
such a weapon from Washington.

Last year, Major General Qasem Soleimani, the commander of powerful Quds Force of the
Islamic Revolutionary Guards Corps, was Killed along with several officials from Iraqi militia
backed by Tehran when an American MQ-9 Reaper drone fired missiles into a convoy that was
leaving the airport.

The MQ-9B, manufactured by San Diego-based General Atomics, has an endurance of 48 hours,
can carry a payload of about 1,700 kilograms (3,700 pounds) with a range of over 6,000 nautical
miles. It comes with nine hard-points, capable of carrying sensors and laser-guided bombs besides
air-to-ground missiles, with a maximum payload of two tonnes.

With the weaponised drone, the Indian military will be able to do what NATO forces did in
Afghanistan; launching remote control operations and surgical strikes on terrorists’ hideouts in
Pakistan-occupied Kashmir and engaging with targets on Himalayan borders. It has also given long
legs to Indian navy to keep an eye on Chinese warships loitering the southern Indian Ocean.

Last year, Indian navy leased two unarmed MQ-9 Predators amidst tension on border with
China in eastern Ladakh. Presently, Indian security agencies use lIsraeli UAVS, and Defence
Research and Development Organisation-developed Netra and Rustom drones.

The US Secretary of State Antony Blinken is already in India to enhance bilateral relations
between the two strategic partners. Last week, the US has handed over two MH 60 R multi-role
helicopters to Indian navy. The Indian navy is procuring 24 of these Multi Role Helicopters (MRH)
manufactured by Lockheed Martin under foreign military sales from the US government at an
estimated cost of $2.4 billion. The deal was signed in February 2020, when then US President
Donald Trump was on his maiden visit to India.
https://www.theweek.in/news/india/2021/07/28/rajnath-singh-led-dac-to-finalise-deal-to-buy-30-us-made-
mg-9-reaper-drones.html
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|AF formally inducts Rafale jets into 101

squadron of Eastern Air Command

The 101 Squadron is the second IAF squadron to be equipped with the Rafale fighter jets. In

September last year, the Rafale aircraft were inducted into the 17 ""Golden Arrows" Squadron
The Indian Air Force (IAF) formally inducted the Rafale aircraft into its 101 Squadron of the
Eastern Air Command in the presence of Air Chief Marshal R K S Bhadauria at the Hasimara Air
Force Station in West Bengal on Wednesday.

The 101 Squadron is the second IAF squadron to be
equipped with the Rafale fighter jets. In September last
year, the Rafale aircraft were inducted into the 17 w
"Golden Arrows" Squadron. P —
Addressing the personnel at the air force station, Air
Chief Marshal Bhadauria said the induction of the

Rafale jets at Hasimara was carefully planned, keeping

in mind the importance of strengthening the IAF's !nduction ceremony of the second squadron of
Rafale fighter aircraft at the Hasimara airbase

Capablllty in the eastern sector. in Alipurduar on Wednesday. (ANI Photo)

India and China have been locked in a border standoff
in eastern Ladakh since May last year. In the northeast, Sikkim and Arunachal Pradesh share
borders with China.

The induction event included a fly-past heralding the arrival of the Rafale aircraft at Hasimara,
followed by a traditional water-cannon salute, according to a statement issued by the IAF.

India has so far received 26 of the 36 Rafale aircraft it has ordered from French firm Dassault
Aviation, Minister of State for Defence Ajay Bhatt informed the Lok Sabha on Wednesday.

In his speech at Hasimara, the 1AF chief recalled the glorious history of the 101 Squadron,
which earned it the title of "Falcons of Chamb and Akhnoor™.

"CAS urged the personnel to combine their zeal and commitment with the unmatched potential
of the newly-inducted platform (Rafale),” the I1AF said.

Air Chief Marshal Bhadauria said he has no doubt that the squadron would dominate whenever
and wherever required, and ensure that the adversary would always be intimidated by its sheer
presence.

"The IAF formally inducted Rafale aircraft into No. 101 Squadron at Air Force Station
Hasimara in Eastern Air Command on July 28," the statement said.

Air Chief Marshal Bhadauria presided over the induction ceremony. On arrival, he was received
by Air Marshal Amit Dev, Air Officer Commanding-in-Chief, Eastern Air Command.

The multi-role Rafale jets, built by French aerospace major Dassault Aviation, are known for air
superiority and precision strikes.

The first batch of five Rafale jets arrived in India on July 29, 2020, nearly four years after the
country signed an inter-governmental agreement with France to procure 36 aircraft at a cost of
359,000 crore. The Rafale jets are India's first major acquisition of fighter planes in 23 years after
the Sukhoi jets were imported from Russia.

The Rafale aircraft are capable of carrying a range of potent weapons. European missile maker
MBDA's Meteor, a beyond visual range air-to-air missile, and the Scalp cruise missile will be the
mainstay of the weapons package of the Rafale jets.

https://www.hindustantimes.com/india-news/iaf-formally-inducts-rafale-jets-into-101-squadron-of-eastern-
air-command-101627520213443.html
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Science & Technology News

INDIA
TODAY
Thu, 29 July 2021

Delayed due to Covid-19, ISRO to launch
Chandrayaan-3 in third quarter of 2022

The Chandrayaan-3 mission has been delayed due to Covid-19 and ISRO
is now planning to launch the lunar mission in the third quarter of 2022

New Delhi: Hit by the Coronavirus pandemic, the Indian Space Research Organisation (ISRO)
will likely launch the much-awaited Chandrayaan-3 mission to the Moon in the third quarter of
2022. The new timeline was revealed by Minister of State (Independent Charge) Science &
Technology Dr Jitendra Singh, who said, "work of Chandrayaan-3 is in progress."

The minister in a written reply to Lok Sabha said that "Work on Chandrayaan-3 involves
various processes including finalisation of configuration, subsystems realisation, integration,
spacecraft level detailed testing and a number of special tests to evaluate the system performance
on earth.”

The work on Chandrayaa-2's successor was affected due to the coronavirus pandemic and the
impending lockdown. "However, all work that were possible in the work from home mode were
taken up even during lockdown periods. Chandrayaan-3 realisation resumed after commencement
of the unlock period and is in the matured stage of realization,” the Department of Space said in a
statement.

Chandrayaan-3 was earlier slated to be launched this year, 2021. However, the Covid-19
lockdown affected several projects of the Indian Space Research Organisation (ISRO) including
the lunar mission.

"We are working on it. It is the same configuration like Chandrayaan-2 but it will not have an
orbiter. The orbiter launched during Chandrayaan-2 will be used for Chandrayaan-3. With that, we
are working on a system and mostly the launch will be next year in 2022," Isro Chief K Sivan had
said earlier in February.

However, the space agency had yet to decide a timeline for the launch.

The latest announcement comes on the heels of the second anniversary of the unsuccessful
Chandrayaan-2 mission that crash-landed on the far side of the Moon. However, the orbiter is still
working and conducting critical observations of not only the lunar surface but also the solar
system.

Chandrayaan-3 is critical for ISRO as it will demonstrate India's capabilities to make landings
for further interplanetary missions.

The Chandrayaan-3 takes cues from the first Chandrayaan mission launched in October 2008
that made major discoveries including finding evidence of water on the lunar surface.

https://www.indiatoday.in/science/story/chandrayaan-3-mission-launch-isro-department-of-space-moon-k-
sivan-1833626-2021-07-28
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The thinnest CD-RW: Atomic-scale
data storage possible

Using a focused laser beam, scientists can manipulate properties of nanomaterials, thus ‘writing'
information onto monolayer materials. By this means, the thinnest light disk at atomic level was
demonstrated. = _

The bottleneck in atomic-scale data storage area may be broken
by a simple technique, thanks to recent innovative studies /

conducted by scientists from Nanjing Normal University (NJNU)
and Southeast University (SEU).

{

Through a simple, efficient and low-cost technique involving \ )}4
the focused laser beam and ozone treatment, the NJNU and SEU |} -
research teams, leading by Prof. Hongwei Liu, Prof. Junpeng Lu
and Prof. Zhenhua Ni demonstrated that the photoluminescence
(PL) emission of WS, monolayers can be controlled and modified,
and consequently, it works as the thinnest light disk with
rewritable data storage and encryption capability.

"In our childhood, most of us are likely to have experience of focusing sunlight onto a piece of
paper by magnifying glass and trying to ignite the paper. The scorched spot on paper is a sort of
data recording at the moment. Instead of focusing sunlight, we focus laser beam on modified
atomic level materials and study effects of the focused laser beam on PL emissions of the
materials,” said Prof. Lu.

Data storage and encryption: information ‘drawn’ on ozone treated WS films

Owing to its advantage of direct visibility, PL is usually considered as an ideal technology in
terms of encryption and decryption data storage. For a straightforward and effective encryption
data storage method, the following aspects are desired: (i) direct writing (fast writing-in speed); (ii)
high security level; (iii) large data storage capacity; (iv) visual decryption reading; (v) erasing
capability.

To address these technological challenges, researchers demonstrate the thinnest light disk with
encryption functionality.

The write-through and erasable encryption are realized on WS, monolayers. The writing-in and
reading-out of information are enabled by the directly controlling of fluorescence contrast of WS,
monolayers. Ozone and focused laser beam scanning are employed to on-demand manipulate PL
emission and realize encryption.

With this simple and low cost approach, the scientists were able to use the focused laser beam to
selectively ‘write' information onto any region of the film to storage encrypted data. In addition, the
written data are erasable, making the monolayer light disk reusable.

Interestingly, the evolution of PL emission with different writing laser powers could be used to
assign different gray levels. The 16 gray levels assignment indicates a typical triangle WS;
monolayer with the side length of 60 um can storage ~1 KB data. Owing the high spatial resolution
and power sensitivity, the storage capacity within 1 nm thickness could be up to ~62.5 MB/cm?
and the writing speed can reach ~6.25 MB/s. This technology will be beneficial to extend the
optical encryption into low dimensional regime, offering an unexpected information-secure
solution to exchange data.

This innovation was first published online in the journal Advanced Functional Materials on 24
June 2021.

N
/

Credit: Pixabay/CCO0 Public Domain
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The fast-growing information field demands higher security and larger storage capability. To
develop light disk that cater to the industry standard, The research teams from NJNU and SEU will
extend the versatile focused laser beam technique to wafer-scale monolayer material. In addition,
they will look into further improving the storge capability of light disk via normal direction
stacking.

More information: Weiwei Zhao et al, The Thinnest Light Disk: Rewritable Data Storage and
Encryption on WS, Monolayers, Advanced Functional Materials (2021). DOI: 10.1002/adfm.202103140

Journal information: Advanced Functional Materials
https://phys.org/news/2021-07-thinnest-cd-rw-atomic-scale-storage.html
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Non-linear effects in coupled optical microcavities

Scientists from the Faculty of Physics of the University of Warsaw have demonstrated exciton-
polariton lasing and parametric scattering of exciton-polaritons in a system of coupled optical
microcavities. The results have been published in
the prestigious journal Nanophotonics.

Exciton-polaritons are quasiparticles formed by a
strong coupling between excitons and photons in a
semiconductor. Their bosonic nature and non-linear
interactions allow the observation of fascinating
phenomena such as Bose-Einstein condensation of
polaritons and polariton lasing, which, unlike typical
lasering, occurs without occupation inversion.

Coupled microcavity systems, such as those
based on two coupled optical microcavities, offer a
promising multi-level platform for basic research
and practical applications. The unique structure
consisting of several dozen of layers with the
precisely defined thickness (each with an accuracy

Photon energy (meV)

Wave vector (pm')

of a few nanometers) was fabricated in the MBE
laboratory at the Faculty of Physics, University of
Warsaw.

"In the presented work, we study non-linear
effects in a system of two coupled optical
microcavities. Bose-Einstein  condensation  of
polaritons and polariton lasing occur at the two
lowest energy levels of an overall four-level system.
This is a surprising result in the context of what has
previously been observed in single microcavities,
where condensation took place in the system's

On the left: a spatial cross-section of the studied
structure. Two optical microcavities (broad black
stripes) are visible, surrounded by a multilayer Bragg
mirrors. The image shows the spatial distribution of
magnesium. It was obtained in a transmission electron
microscope in the measurement of energy dispersion
X-ray spectroscopy. On the right: angularly resolved
emission spectrum of a system of two coupled optical
microcavities recorded for excitation power above the
polariton lasing threshold. The white lines represent
the calculated polariton levels. Parametric polariton
scattering is visible as bright points inside the blue
rectangles. Credit: K. Sobczak, CNBCh UW, K.
Sawicki, Faculty of Physics UW

ground state. Emission dynamics measurements have shown that in the present case the
condensates of different energies share the same lasing threshold, but do not appear
simultaneously, i.e. they form and disappear subsequently, one by one. Moreover, the transition to
the condensate state is accompanied by an energy-degenerate parametric scattering of polaritons,
i.e. the one in which the state of the crystal is preserved before and after the scattering process,"
explains Krzysztof Sawicki.
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In previous studies on coupled microcavities, parametric scattering was obtained using strictly
resonant excitation. The non-resonant excitation used in the present work enables spectral
separation of the signal from the excitation laser, which is a promising result from the point of
view of implementing sources of entangled photons based on polaritons.

Previously, a coupled microcavity system was used to demonstrate energy transfer over 2
micrometers, mediated by polariton states. This is a record distance taking into account the typical
nanometer scale of interaction between excitons in a semiconductor.

"We expect our results to open the way to the research on new types of non-linear effects in
multi-level polariton systems. Our work is essential for such rapidly developing fields as, for
example, all-optical quantum computing, since the non-linear interactions in a multi-level system
may enable the implementation of logic systems based on polaritons,” adds Jan Suffczynski.

More information: Krzysztof Sawicki et al, Polariton lasing and energy-degenerate parametric
scattering in non-resonantly driven coupled planar microcavities, Nanophotonics (2021). DOIl:
10.1515/nanoph-2021-0079
https://phys.org/news/2021-07-non-linear-effects-coupled-optical-microcavities.html
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Machine-learning method to find optimal

solutions in extremely large design spaces
By Ken Kingery

Electrical engineers at Duke University have devised a new method for solving difficult design
problems with many potential solutions in a large design space using machine learning. Dubbed the
"neural-adjoint method,” the approach successfully unearths an optimized design for an
electromagnetic communications device and could
also be used for many other design challenges
ranging from biomedical imaging to holography.

The research appeared online February 24 in the
journal Optics Express, titled "Neural-adjoint
method for the inverse design of all-dielectric
metasurfaces.”

The quandary being addressed by the new
machine learning method is solving inverse
problems, meaning researchers know the result they A new machine learning approach can help researchers
want but aren't sure the best way to achieve it solve problems such as figuring out the best sizes of
Within thi £ chall . | lled .”' cylinders_ to capture electromggnetic energy. Credit:

it m_t Is type of cha enge IS a class called 1= puke University School of Nursing
posed inverse problems, which means there's an

infinite number of solutions with no guidance as to which might be the best.

"If given two numbers to add, you can get a direct and simple solution,”" explained Willie
Padilla, professor of electrical and computer engineering at Duke. "But if | say to give me two real
numbers that add up to three, there's an infinite set of numbers that could be the answer with zero
understanding if the correct answer has been chosen. Flipping this simple task shows just how
challenging an ill-posed inverse problem can be."

In the new research, the specific task Padilla is seeking to solve is finding the best design for a
dielectric (metal-free) metamaterial that produces a specific electromagnetic response.
Metamaterials are synthetic materials composed of many individual engineered features, which
together produce properties not found in nature. They achieve this through their structure rather
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than their chemistry. In Padilla’s dielectric metamaterial experiment, he uses a large sheet built
from individual two-by-two grids of silicon cylinders resembling short, square Legos.

Calculating how the electromagnetic effects of an identical set of cylinders interact with one
another is a straightforward process that can be done by commercial software. But working out the
ill-posed inverse problem of which geometry will best produce a desired set of properties is a much
more difficult proposition. Because each cylinder creates an electromagnetic field that extends
beyond its physical boundaries, they interact with one another in an unpredictable, nonlinear way.

"If you try to build a desired response by combining the electromagnetic effects produced by
each individual cylinder, you're going to get a complicated map of many high and low peaks that is
not simply a sum of their parts,” said Professor Padilla. "It's a huge geometrical parameter space
and you're completely blind—there's no indication of which way to go."

Padilla's new machine learning approach to navigating this complex design space starts by
training a deep neural network with 60,000 simulations of different designs and the
electromagnetic properties they produce. Even taking 14 geometric parameters into account, the
machine learning algorithm learned the function that connects the complex geometry with the
electromagnetic result.

At this point, the deep neural network could provide researchers with an answer to an inverse
question of finding a geometry that can produce a desired response. But with 1.04 trillion potential
solutions, it would take the neural network over three years to find an answer.

"To my knowledge, this is the largest photonics problem of geometric space that anyone has
worked on," said Padilla. "If you tried to solve it with a normal computer algorithm, it'd take a
600million years. The deep neural network only sampled 0.00000575% of the design space, but it
learned the function anyway."

While an impressive feat, it is the second step to this process that is truly novel. Although the
researchers don't know exactly what the function that the deep neural network came up with
actually looks like, they can use it to work toward an optimal answer.

The new neural-adjoint method works by starting at 16,000 random points and calculating how
good of a solution each is. It then allows each to move toward a better solution—a process called
gradient descent. By repeating this process multiple times, the algorithm works its way to locally
optimized solutions. Crucially, the researchers also set minimum and maximum boundaries based
on their knowledge of the space that the machine learning is accurate within, which stopped the
algorithm from getting too crazy with its solutions.

After 300 iterations, the program looks at the 16,000 locally optimal solutions it found and
chooses the best option. It also indicates if there might be a boundary set on a parameter that might
enable a better solution if it were expanded.

"In doing this research, we saw all of our best solutions jammed up against the maximum height
we had set for the cylinders,” said Padilla. "We were limiting ourselves but didn't know it. So we
extended the height, did even more simulations, and indeed found a better solution.”

Applied to metamaterials, Padilla says this method could help develop flat communications
antennas for the sides of buildings that can quickly reconfigure themselves to better reach nearby
users. But he says it could also be used in a wide range of applications that collect information
from electromagnetic waves. For example, interpreting X-rays or magnetic waves in medical
imaging devices or developing computer-generated holograms.

More information: Yang Deng et al, Neural-adjoint method for the inverse design of all-dielectric
metasurfaces, Optics Express (2021). DOI: 10.1364/0OE.419138

Journal information: Optics Express
https://phys.org/news/2021-07-machine-learning-method-optimal-solutions-extremely.html
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COVID-19 Research News

Thu, 29 July 2021
Abnormal covid-19 antibodies may cause

fatal blood clots in severe cases: study

By Neetu Chandra Sharma
e The study published in the journal Blood found that inflammation and blood clotting seen in
very severe cases of covid-19 may be caused by the antibodies sent to fight the disease
activating unnecessary platelet activity in the lungs
New Delhi: Antibodies produced to protect against covid-19 may trigger increased function of
platelets, which may be causing fatal blood clots in patients with severe disease, research done by
University of Reading England has revealed. .

Platelets are small cells found in blood
which form clots to stop or prevent bleeding,
but where platelets don’t function properly
this can lead to serious health concerns such
as strokes and heart attacks. The study
published in the journal Blood found that
inflammation and blood clotting seen in very
severe cases of covid-19 may be caused by
the antibodies sent to fight the disease
activating unnecessary platelet activity in the

The team found that the small sugars found on the surface of
Iungs. antibodies produced to fight the coronavirus’s spike protein,
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people with severe covid-19 infections, and blood cells taken from healthy donors, there was an observed

cloned them in a lab. The team found that the "crease in platelet activity.

small sugars found on the surface of these antibodies were different from antibodies separated from
healthy individuals, and when those cloned antibodies were introduced in a lab to blood cells taken
from healthy donors, there was an observed increase in platelet activity.

The study team also found that it was possible to reduce or stop platelets from responding in this
way in the laboratory by treating blood with active ingredients from drugs known to either inhibit
platelet function or immune responses. The findings suggest that it may be possible for drugs that
are currently used to treat immune system problems to reduce or stop the cells from producing an
exaggerated platelet response.

A trial led by Imperial College London and Imperial College Healthcare NHS Trust—called
MATIS—is already testing these drugs in clinical trials with patients at hospital sites across the UK
to see whether they will reduce serious clotting for hospitalized covid-19 patients.

The lab-based study of human cells provides key evidence to support the scientific basis for the
MATIS trial, and, while no result has been reported yet from this clinical trial, the two teams will
continue to work closely together as the clinical trial develops. “Until now, we have only had
assumptions about why platelets involved in clotting were being activated during covid-19
infection. One way to think of what happens is that the immune response that is designed to protect
you from the infection in some cases, particularly in severely ill patients, actually causes more
damage. In this case, the antibodies produced to stop covid-19 from spreading, trigger infected
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cells to induce platelet activity that causes clotting even though there is no wound that needs
healing,” Professor Jon Gibbins, director of the Institute for Cardiovascular and Metabolic
Research at the University of Reading said.

“We are particularly excited because our studies of platelets in the laboratory establishes
important mechanisms that explain how and why dangerous blood clots may occur in severely ill
covid-19 patients, and importantly, also provides clues as to how this may be prevented," Gibbins
said.

Co-author Nichola Cooper, reader at Imperial College London and consultant haematologist at
Imperial College Healthcare NHS Trust, who also designed and leads the MATIS trial said: “Early
on in the covid-19 pandemic it was clear that the infection was causing an overwhelming immune
response, including blood clotting, and that many of the more severe cases and deaths were related
to this.

“Having been involved in early research around blood clotting related to inflammation, it
occurred to me that the drugs we already use for other disorders could be easily accessible
treatments for covid-19. We are yet to see results from the MATIS trial, so we do not yet know
how these drugs will work in patients, but our hope is that we can both inhibit the inflammatory
response and prevent severe disease and blood clots. It is exciting to see our collaboration with
Reading backing our theory already and providing a solid scientific basis for clinical trials.”
https://www.livemint.com/news/india/abnormal-covid-19-antibodies-may-cause-fatal-blood-clots-in-severe-
cases-study-11627467470165.html
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