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land-based Agni series of missiles have proved their worth with multiple tests over the past years and 
India has its Mirage 2000 fighters rigged to deliver strategic warheads, an underwater launched missile 
is widely considered to be the most potent second strike weapon. 

Given India’s no first use policy, the only time the country would launch strategic weapons would 
be if it comes under a nuclear strike from an adversary. In this situation, a submarine that is hidden 
deep in the sea, with the ability to target all potential enemies is considered to be the most effective 
tool. DRDO has also started work on the K5, a 5,000 km range SLBM that would be fitted onboard 
nuclear powered submarines as well, to match the range of the Agni V, India’s longest range land-
based missile. 

A successful integration of the K5 would demonstrate that India has a credible triad in place – the 
ability for a strike by land, sea or air.  

The most recent landmark on the strategic front was the first deterrence patrol by INS Arihant that 
was carried out in November last year. 
https://economictimes.indiatimes.com/news/defence/critical-test-for-submarine-launched-nuclear-
missile-this-weekend/articleshow/72286330.cms 

 

 
Fri, 29 Nov 2019 

DRDO BrahMos supersonic cruise missile 
successfully fired by Indian Navy 

On November 28, 2019, the Indian Navy successfully test-fired a DRDO (Defence Research and 
Development Organisation) developed BrahMos supersonic cruise missile in the Arabian Sea, news 
agency ANI reported. 

BrahMos medium-range supersonic missile is a major force multiplier on the battlefield with 
impeccable multi-role and multi-platform (ships, aircraft or land) launch capabilities. 

The BrahMos missile with pinpoint accuracy can be launched as far as 290 km from the target in 
either inclined or verticle configuration based on the type of the ship or user requirements. 

In September this year, the missile featuring Indian propulsion system, airframe, power supply, and 
other major indigenous components, was successfully test-fired from ITR, Chandipur in Odisha. 

In May this year, the IAF successfully fired the BrahMos air version missile from its frontline Su-
30 MKI fighter aircraft. The IAF became the first Air Force in the world to have successfully fired an 
air-launched 2.8 Mach surface attack missile of this category on a sea target on November 22, 2017. 

The integration of the weapon on the aircraft was a very complex process involving mechanical, 
electrical and software modifications on aircraft. The IAF has been involved in the activity from its 
inception. The software development of the aircraft was undertaken by the IAF engineers while HAL 
carried out mechanical and electrical modifications on the aircraft. 
https://www.navyrecognition.com/index.php/news/defence-news/2019/november/7726-drdo-brahmos-
supersonic-cruise-missile-successfully-fired-by-indian-navy.html 

 
 
 



3 
 

 
Fri, 29 Nov 2019 

Defence Ministry to discuss projects worth over Rs 
30,000 crore for light chopper, DRDO's AWACS 

New Delhi: The Defence Ministry is likely to take on Thursday a decision on the first "Make in 
India" project under Prime Minister Narendra  Modi government's strategic partnership policy for 
manufacturing of naval utility helicopters for the Navy. In a meeting today, the Defence Ministry will 
also discuss a DRDO-Indian Air Force project to develop two Airborne Early Warning and Control 
Systems (AWACS). The project would be worth over Rs 6,000 crore with almost equal funding from 
both the organisations. 

"The first project under the Strategic 
Partnership policy is scheduled to be 
taken up for discussion by the Defence 
Acquisition Council headed by the 
Defence Minister today," government 
sources said here. Under the strategic 
partnership policy, the Modi government 
wants to promote indigenous industry in 
manufacturing world class military 
hardware and the manufacturing of naval 
choppers is the first project to have been 
undertaken as part of it. 

Sources said the Navy has decided on the four strategic partners for the project and the DAC will 
take a final call on names of shortlisted vendors. The Indian vendors shortlisted for the project by 
the Navy include Tata, Adani, Bharat Forge and Mahindra Defence Systems who will have to tie up 
with French Airbus Helicopters, American Sikorsky and Russian Rosoboronexport. 

The European firm has offered two of its choppers for the programme. Along with the chopper 
programme, the Defence Ministry is also likely to discuss an Army project to acquire around 20,000 
night sighting devices for assault rifles of Army troops, the sources said. 

The Defence Acquisition Council is the apex body in the Defence Ministry for deciding on 
acquisition projects of the three services and the Indian coast guard (ANI) 
(This story has not been edited by Devdiscourse staff and is auto-generated from a syndicated feed.) 
https://www.devdiscourse.com/article/national/761775-defence-ministry-to-discuss-projects-worth-
over-rs-30000-crore-for-light-chopper-drdos-awacs 
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Manisha Nene of DIAT, who is the co-convener for the event, said, “The four verticals that the 
conference will focus on are quantum computations and algorithms, quantum communication, 
quantum sensing and post-quantum cryptography. We hope that the knowledge and research shared by 
the experts in these areas will benefit all stakeholders. This event will help to formulate the roadmap to 
bring India to the forefront of progress in quantum technologies applicable to defence, medical and 
other civilian applications.” 

MTech in quantum technology at DIAT Ramanarayanan said, “We have an MTech programme in 
artificial intelligence and from the coming academic year, we are starting an MTech course in 
quantum technology also. Maybe, we will be first to do so in the country. Foreign faculty will be also 
roped in for the course. The students will be from both services and civilian backgrounds.” 

Nene added, “The course aims to develop skill sets on utilising quantum computing capabilities. 
The global IT giants have already put in efforts toward development of this technology. The course 
will also focus on the physics aspect as sensing and communication depends a lot on it.” 

Ramanarayanan said DIAT has recently signed MoUs with several foreign agencies, including one 
with French aviation major Dassault. “They want our students to work with Dassault. Once the 
students complete the two-year postgraduation course here, they will continue with a one year course 
in France and move to work for the company either in France or at its design centre in Pune,” he said. 
https://indianexpress.com/article/cities/pune/diat-plans-to-make-pune-hub-of-quantum-technology-in-
country-6141984/ 

 

 
Fri, 29 Nov 2019 

International symposium on quantum information 
technology in Pune from December 2 

Pune: An international symposium on Quantum Information Technology (ISQIT 2019) is being 
jointly organised by the Defence Institute of Advanced Technology (DIAT), Defence Research and 
Development Organization (DRDO) and Joint Advanced Technology Centre (JATC-IITD) from 
December 2 to December 5 in the city. 

The event will be attended by Dr G Satheesh Reddy, Secretary DD (R&D), Chairman DRDO and 
Satish Chandra Jha, Chairman NTRO. Dr Sudhir Kamath, Director General (MED, COS and CS), MH 
Rahaman, Director JATC-IIT Delhi and Dr CP Ramanarayanan, vice-chancellor, DIAT, will also be 
present as patrons of the event. 

Academic and industry experts from India and all over the world will assemble to discuss the 
worldwide progress and effectiveness of the current initiatives of India through invited talks, 
technology tutorials and closed-door panel discussions during the four days of the event. Accordingly, 
the future road map of India will be discussed upon to make India one of the world leaders in quantum 
technologies. 

Quantum technologies concerns the study, control and manipulation of quantum systems with the 
goal of achieving information processing, secure communication and superior sensors beyond the 
limits of the classical world. 

It is an interdisciplinary field, lying in the crossover of areas such as quantum physics, condensed 
matter physics, computer science, mathematics or electrical engineering. Having a genesis that can be 
traced back to the origins of quantum theory itself —with the discovery of quantum features as 
quantum superposition, entanglement and no-cloning, the field of quantum technology is the new 
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iDex was started to create an ecosystem to foster innovation 
and technology development in Defence and Aerospace by 
engaging with innovators and startups to deliver 
technologically advanced solutions for modernizing the Indian 
Military. A passion for robotics and to innovate something 
path-breaking was the driving force behind the development of 
EyeROV – India’s first commercial underwater robotic drone 
by two IIT post graduates. It was a match, waiting to happen. 

Co-founder of IROV Technologies – Kannappa Palaniappan P was working as an on-board scientist 
with the National Institute of Ocean Technology, Chennai, when he came across a Herculean task to 
survey the ocean floor and inspect the ship’s hull with an enormous drone weighing a tonne. This got 
him thinking that when we have the resources to develop a cost efficient satellite like Chandrayan, we 
can surely develop a portable drone that can be used for underwater inspection, surveillance and for 
search and rescue operations.  

“When Kannappa suggested the idea of developing a simple machine to inspect the ship hull as 
compared to the many sophisticated bulkier equipment available in the market, we thought of 
developing a miniature version that can go up to 300 meters,” shares Johns T Mathai, CEO and co-
founder, IROV Technologies, who worked in Samsung R&D Institute India and Grey Orange Pvt Ltd 
before foraying into the entrepreneurial venture.  

In 2016, they pitched the idea to the Maker Village in Kochi, Kerala. Mathai says, “The idea got 
selected for the incubator program and we started working on the initial proof of concept and 
prototype.” 

Finding depth  
Their product EyeROV TUNA is India’s first commercial remotely operated underwater drone, 

which can send real-time video of ships and other underwater structures to help with their repair and 
maintenance. “The drone can navigate up to a depth of 50 meters to take real-time HD video images to 
examine underwater, thus eliminating the need for costly and riskier manual inspection by divers,” 
explains Mathai.  

He adds that the rover is very light, which can be easily accessed and controlled with the supporting 
tether and connected to a laptop or a joystick. “A camera is fitted on the ROV (remotely operated 
vehicle) to give live video feed of the harsh and critical underwater environment. The drone moves at 
a speed of two knots, has a 6000 lumens LED lamps and a three hour plus battery life,” says Mathai. 

 The EyeROV TUNA weighs less than 10 kg and can be used to inspect ship hulls, ports, dams and 
nuclear power plants. Talking about the significance of EyeROV, Mathai says, “This product comes 
very handy for location scouting for search and rescue mission, surveillance for the defence sector and 
for research sectors like fishery and oil & gas.” 

For a hardware startup finding funding is usually the biggest problem, unlike a software startup 
states Mathai and adds, “Designing a prototype is way different from designing an actual product. The 
costing can go exponentially high.”  

They developed the first prototype within seven months of inception, but failed because of various 
reasons. “The water environment is generally very hostile compared to the environment in space. You 
have various challenges like very high currents, zero visibility, so it is very tough for a normal 
prototype to survive in such hostile conditions,” points out Mathai.  

The company got initial funding from BPCL project Ankur Startup Scheme and Kerala Startup 
Mission Idea Grant Scheme. They also received their first order from the Naval Physical and 
Oceanographic Lab under DRDO. “We received the order based on the second prototype. Though the 
prototype was not as per their requirement, but they gave us the order along with their requirement. 
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Apart from the six P-8I aircraft, the Rajnath Singh-led defence acquisitions council (DAC) also 
gave the nod for the indigenous design, development and manufacture of “thermal imaging night 
sights” for assault rifles of the Army and 14 twin-engine heavy-duty helicopters for the Coast Guard.  

It also revalidated the “acceptance of necessity (AoN)” for the procurement of two indigenously-
developed Airborne Warning and Control Systems (AWACS) aircraft, which were first approved at a 
cost of Rs 5,113 crore way back in March 2015. 

TOI was the first to report on Tuesday that the cash-strapped armed forces had been directed to 
curtail their operational requirements due to budgetary constraints, which included the Navy being told 
to halve its requirement for the 10 Boeing manufactured P-8I aircraft at a cost of over $3 billion from 
the US.  

Sources said the DAC had now decided the Navy will get only six more P-8Is for around $1.8 
billion to add to the 12 such longrange maritime patrol aircraft, which are packed with radars and 
weapons for anti-submarine warfare, already ordered from the US at a cost of over $3.1 billion. Of the 
earlier dozen P-8Is, eight have been inducted at the naval air station INS Rajali at Arakkonam (Tamil 
Nadu), while the next four are slated for delivery by 2021-2022. 

As for the two AWACS, under which 360-degree coverage indigenous AESA (active electronically 
scanned array) radars will be mounted on Airbus A-330 wide-body jets, the fresh DAC approval was 
taken to resolve funding issues. IAF and DRDO will now almost equally share the costs, said sources.  

India currently has just three “Phalcon” AWACS and one “Netra” AEW&C aircraft, which act as 
“eyes in the sky” in detecting and tracking hostile fighters, cruise missiles and drones much before 
ground-based radars. In sharp contrast, Pakistan already has seven such aircraft, including Chinese 
Karakoram Eagle ZDK-03 and Swedish Saab-2000, with another three on the way. “Pakistan 
effectively used such aircraft during the aerial skirmish along the LoC a day after the Balakot bombing 
on February 26,” said a source. 

MoD officials said the 14 helicopters cleared for the Coast Guard will help the force “undertake 
missions to prevent maritime terrorism, infiltration of terrorists by sea routes as well as search and 
rescue operations”.  

The Coast Guard’s earlier attempt to get such choppers, equipped with the requisite weather-cum-
surveillance radars, electrooptical/infrared devices, rescue hoists and the like, was scrapped amid 
allegations of wrongdoings and leak of classified information.  

The MoD said the thermal imaging sights will be manufactured under “Make in India” by the 
Indian private industry. “Assault rifles equipped with these night sights will enable troops deployed on 
the frontline to undertake long-range accurate engagements in dark and all weather conditions, thereby 
enhancing their night-fighting capabilities,” he said. 
https://timesofindia.indiatimes.com/india/initial-nod-for-military-projects-worth-rs-22800-cr-but-
navy-to-get-less-sub-killing-planes/articleshow/72282109.cms 
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set up in 2018 under the chairmanship of the NSA, and with the membership of the foreign, defence 
and expenditure secretaries and the service chiefs. The IDS chief is its member secretary. The 
committee is tasked with formulating a national security strategy, drafting a 15-year defence capability 
plan, work on creating a defence manufacturing eco-system and engage in defence and foreign policy 
diplomacy. Would such an entity be necessary once the CDS is in place? If the DPC remains in place, 
would the CDS be a member and subordinate to the NSA, and would the service chiefs continue to be 
its members? These are important issues to sort out in advance. 

The CDS will have a critical role as the head of the Strategic Forces Command. He will be the 
custodian of India’s nuclear weapons and delivery systems and oversee its further development and 
qualitative improvement. He will undertake a regular review of the evolving regional and global 
nuclear environment and how this will impact the country’s security. This is one of the most important 
reasons to have a CDS because it will fill a gap in the smooth functioning of the Nuclear Command 
Authority. A Chairman of the Chiefs of Staff Committee who is in office by rotation for just a few 
months before retirement as a service chief precludes long term planning and the framing of an 
appropriate nuclear doctrine. The role of the CDS as the head of the strategic forces and his 
relationship with the NSA, who is secretary of the Nuclear Command Authority, needs to be spelt out 
to avoid any ambiguity in the chain of command. 

The role and functions of the CDS is being deliberated upon in a committee headed by the NSA and 
with the same membership as the DPC. It is likely to deliver its recommendations in December. It is 
hoped that some of these issues will be taken into account. 
https://www.tribuneindia.com/news/restructuring-the-military/867526.html 
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Astronomers discover supermassive black  
hole in the Milky Way galaxy 70 times larger  

than the Sun that according to current  
scientific understanding should not exist 

• Black hole, dubbed LB-1, has a mass that is 70 times greater than the sun 
• Experts say it's impossible for something this size to form in the Milky Way 
• It couldn't have bee formed by a supernova, but by another  physical mechanism 

Astronomers have discovered a black hole in the Milky Way so massive that it challenges existing 
models of how stars evolve. 

Called LB-1, this black hole is 15,000 light years from Earth and has a mass 70 times greater than 
the Sun.   

LB-1's large mass falls into a range known as the 'pair instability gap' where supernovae should not 
have produced it, leading experts to believe this is a new kind a black hole, formed by another physical 
mechanism. 

The Milky Way is estimated to contain 100 million stellar black holes but LB-1 is twice as massive 
as anything scientists thought possible, said Liu Jifeng, a National Astronomical Observatory of China 
professor who led the research. 

'Black holes of such mass should not even exist in our galaxy, according to most of the current 
models of stellar evolution,' he added. 

Scientists generally believe that there are two types of black holes. 
The more common stellar black holes -up to 20 times more massive than the Sun -- form when the 

center of a very big star collapses in on itself. 
Supermassive black holes are at least a million times bigger than the Sun and their origins are 

uncertain. 
But researchers believed that typical stars in the Milky Way shed most of their gas through stellar 

winds, preventing the emergence of a black hole the size of LB-1, Liu said. 
'Now theorists will have to take up the challenge of explaining its formation.' 
David Reitze, a physicist at the California Institute of Technology who was not involved in the 

discovery, told AFP: 'Astronomers are still only beginning to grasp 'the abundance of black holes and 
the mechanisms by which they form.' 

Stellar black holes are usually formed in the aftermath of supernova explosions, a phenomenon that 
occurs when extremely large stars burn out at the end of their lives. 

'LB-1's large mass falls into a range 'known as the 'pair instability gap' where supernovae should not 
have produced it,' Reitze said. 

'That means that this is a new kind a black hole, formed by another physical mechanism!' 
LB-1 was discovered by an international team of scientists using China's sophisticated LAMOST 

telescope. 
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Additional images from two of the world's largest optical telescopes -Spain's Gran Telescopio 
Canarias and the Keck I telescope in the United States -confirmed that the size of LB-1, which the 
National Astronomical Observatory of China said was 'nothing short of fantastic'. 

WHAT ARE BLACK HOLES? 
Black holes are so dense and their gravitational pull is so strong that no form of radiation can 

escape them - not even light. 
They act as intense sources of gravity which hoover up dust and gas around them. Their intense 

gravitational pull is thought to be what stars in galaxies orbit around. 
How they are formed is still poorly understood. Astronomers believe they may form when a large 

cloud of gas up to 100,000 times bigger than the sun, collapses into a black hole. 
Many of these black hole seeds then merge to form much larger supermassive black holes, which 

are found at the centre of every known massive galaxy. 
Alternatively, a supermassive black hole seed could come from a giant star, about 100 times the 

sun's mass, that ultimately forms into a black hole after it runs out of fuel and collapses. 
When these giant stars die, they also go 'supernova', a huge explosion that expels the matter from 

the outer layers of the star into deep space. 
https://www.dailymail.co.uk/sciencetech/article-7732399/Scientists-spot-black-hole-huge-shouldnt-
exist-galaxy.html 

 
 

 
 
 
 

 




