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Carry on Tejas 
The program to design a naval variant of the TEJAS was initiated in 2003 

It is a moment of pride for Indian defence researchers when the naval version of Tejas achieved a 
key milestone by successfully undertaking the maiden ski-jump take-off from INS Vikramaditya. The 
landing as well as take-off by the indigenously-built Tejas Light Combat Aircraft (LCA) has put India 
among a select group of five nations in the world having the capability to design such a jet, which can 
operate from an aircraft carrier. The landmark event was a tribute to the professional commitment and 
synergy among various agencies involved in the project, including Defence Research and 
Development Organisation (DRDO), Aeronautical Development Agency (ADA), Aircraft Research 
and Design Centre of Hindustan Aeronautics Ltd, Centre for Military Airworthiness and Certification 
(CEMILAC) and CSIR. It has been a long and arduous journey for defence scientists and engineers in 
bringing the fighter aircraft development programme to fruition. The Indian Air Force has already 
inducted a batch of Tejas aircraft. Initially, the IAF had placed an order with the Hindustan 
Aeronautics Limited (HAL) for 40 Tejas aircraft. In 2018, the IAF issued the request for a proposal 
(RFP) to HAL for the procurement of another batch of 83 Tejas at a cost of over Rs 50,000 crore. 
Despite the latest achievement that demonstrated technological talent, design expertise and 
engineering competence, India still remains an underperformer in the military-industry field with the 
DRDO lagging behind the delivery schedules on many key projects. Even seven decades after 
independence, India is yet to attain self-reliance in military hardware and is heavily dependent on 
import of defence equipment. This certainly makes national security vulnerable. 

India needs to develop the capability for design and serial production of its own weapon systems, 
particularly in the wake of Pakistan acquiring a steady stream of weapon systems from its all-weather 
friend China. Despite having the world’s fourth-largest armed forces, India has to depend on imports 
for everything, ranging from tanks, submarines, fighters, missiles and artillery to small arms and 
ammunition. Even a prestigious project like LCA was bogged down by inordinate delays due to 
bureaucratic indifference and lethargy. Similarly, uncertainty has surrounded the turbojet ‘Kaveri’ 
engine project. India could have gained massive strategic advantage if there was a sustained focus on 
indigenous military industry. Starting from a similar base in the 1950s, the defence industries of 
China, Brazil, South Korea and Turkey have left India miles behind. Self-sufficiency in military 
hardware has not received due attention from the political leadership, with successive defence 
ministers failing to appreciate the need for enhancing investments in defence research and 
development and providing impetus to vital indigenous projects. As a result, there has been a 
mismatch between the combat requirements of armed forces and the delivery schedules of the DRDO. 
https://telanganatoday.com/carry-on-tejas 
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national security doctrine and national security strategy — the CDS will at best be able to fine-tune 
services plans into an optimally effective joint plan. This should be done better than was done till 
today. 

The MoD will now have one more Secretary (fifth) rank officer, the CDS, but in the pay-band of a 
Cabinet Secretary heading the DMA. The CDS elevated from among the Service Chiefs will be head 
and shoulders above the Defence Secretary. Until now, all matters relating to defence were channelled 
through the Defence Secretary to the Raksha Mantri. Will the CDS have direct access to the Defence 
Minister as he should, or will the existing system of “routing” prevail? 

Similarly, relations between the CDS and the three Service Chiefs are one of primus inter pares 
among Generals who are equal and yet unequal. A Government statement read: “The CDS will not 
exercise any military command, including over the three Service Chiefs so as to be able to provide 
impartial advice to political leadership.” This directive is badly drafted. Simply stated, the CDS will 
not ride roughshod over single-Service chiefs. But how this plays out on the ground only time and 
personalities of the Chiefs will tell. In the Army, three-star Lt Gen-rank Corps Commanders are 
subordinate to three-star Army Commanders of the same rank and pay-band. In the reporting channel, 
too, there is an implied problem. Would the Service Chiefs report to the Defence Minister through the 
CDS or access him directly, or via the Defence Secretary? Some of these wrinkles will no doubt get 
ironed out in the times to come. 

Stripping the CDS of all military command has been done to serve a political purpose and requires 
re-thinking. He should at least “command” and not “administer” the tri-service commands like the 
Andaman and Nicobar Command that was established in 2001, the cyber-space and Special Forces 
Commands, when raised. As for the SFC, he should command it but without operational control. All 
tri-service military organisations and institutions (including the dormant National Defence University) 
that have been retained with the Defence Secretary should gradually be transferred to the DMA. 

The CDS should over time improve civil-military relations. Equally, the exaggerated fear of the 
military acting unconstitutionally should go. Baring one or two past aberrations, including one with an 
Army Chief who is now a Minister in the Union Government, the military has behaved impeccably, 
displaying unique, apolitical, professional and secular credentials while maintaining allegiance to 
civilian control. Reducing tension between civilian and military bureaucracies will require unbiased 
political intervention. The choices for theaterisation are either the British or American models. Both 
require to be studied for their relevance to the Indian geo-strategic environment. Defence Minister 
Rajnath Singh should order the winding up of the National Security Advisor Ajit Doval-led high-
powered Defence Planning Committee. It has contributed little to defence planning and sharpening 
higher defence management. 

Whether the CDS, bereft of all command, will be a paper tiger and his advice binding on Service 
Chiefs, as is doing the rounds of South Block, only the future will tell. The biggest handicap for the 
CDS in streamlining military robustness will be the continuing paucity of funds for defence 
modernisation due to a shrinking economy. Overall, the architecture under which the CDS has been 
placed and the charter given to him is commendable, provided the system lets him do his work. Still 
for a change, the Government has hit the bull’s eye. 
(The writer, a retired Major General, was Commander IPKF South, Sri Lanka and founder member of 
the Defence Planning Staff, currently the Integrated Defence Staff.) 
https://www.dailypioneer.com/2020/columnists/take-the-bull-by-the-horns.html 
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China to that of credible conventional and nuclear deterrence by punishment and pro-active border 
management. Genuine deterrence can come only from the ability to take the fight deep into the 
adversary’s territory by launching major offensive operations. 

To achieve this objective, it is necessary to raise and position one additional mountain Strike Corps 
in J&K for offensive operations against both China and Pakistan, besides 17 Corps that has been raised 
for operations in the North-East against China. In addition, as a Strike Corps can be employed only in 
one particular sector and cannot be easily redeployed in the mountains, the defensive (ground-holding) 
corps must be provided limited capability to launch offensive operations with integral resources. 

As deep manoeuvre is not possible in a mountainous terrain and is not advisable in the plains 
against Pakistan due to the risk of escalation to nuclear exchanges, it is necessary to substantially 
upgrade the capability of the Army to inflict punishment and indeed achieve victory through the 
orchestration of overwhelming firepower. Unless firepower capabilities are upgraded by an order of 
magnitude, India will have to be content with a stalemate. The required capabilities include 
conventionally-armed short-range ballistic missiles (SRBMs) to attack high-value targets deep inside 
the adversary’s territory. Air-to-ground and helicopter-to-ground attack capabilities need to be 
modernised, particularly those enabling deep-ground penetration and accurate night strikes. Artillery 
rockets, guns and mortars must also be modernised. Lighter and more mobile equipment is required so 
that these can be rapidly moved and deployed in the neighbouring sectors. India’s holdings of 
precision-guided munitions (PGMs) must go up progressively to at least 20 to 30 per cent of the total 
ammunition in order to achieve high levels of operational asymmetries. 

India’s increasing responsibilities as a net provider of security in the Indo-Pacific region will 
require the creation of tri-service capabilities for military intervention singly or in conjunction with its 
strategic partners. Two rapid reaction-cum-air assault divisions (with an amphibious brigade each) 
need to be raised over the 2020-30 time frame for employment during conventional operations as well 
as for military intervention if India’s vital national interests in the Indo-Pacific are threatened. 

The expenditure on these divisions and other capacity-building initiatives outlined here will 
undoubtedly be highly capital-intensive and, therefore, require substantially higher budgetary support. 
At about 1.5 per cent of the GDP, this year’s defence budget is the lowest since the 1962 war with 
China. The defence budget must be gradually raised to 2.0 to 2.5 per cent of India’s GDP if the 
country is to maintain an Army that it needs. The weapons and equipment acquisition process must 
also be streamlined. Only then will the Indian Army be able to undertake the transformation necessary 
to deter future wars and, if necessary, fight and win. 
(The writer is a Former Director, Centre for Land Warfare Studies, New Delhi) 
https://www.tribuneindia.com/news/army-must-reorient-itself-for-future-challenges-26291 
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Meet 7 Indian women scientists whose  
inventions and experiments have helped  
in the progress of science and technology 

Women in science from being a minority are now occupying the most important positions, in 
realms one thought were unachievable before. From winning Nobel Prizes to heading NASA, women 
scientists have etched their names in history. 

In India, science and tech remains a male-dominated field like much of the world. However, women 
like Ritu Karidhal, Chandrima Saha and others have taken on leading roles in organisations like ISRO 
and INSA, initiated new projects with far-reaching results. 

Here is a list of women whose scientific endeavours have broadened the horizons of science on 
earth and beyond. 

Tessy Thomas :: 
Tessy Thomas, known as the 'Missile Woman' of India is the Director General of Aeronautical 

Systems and the former Project Director for Agni-IV missile in Defence Research and Development 
Organisation (DRDO). She is the first woman scientist to head a missile project in India. 

The 56-year-old has a doctorate in missile guidance and has worked in the field for over three 
decades. She has contributed in guidance, trajectory simulation and mission design at the DRDO. She 
designed the guidance scheme for long-range missile systems, which is used in all Agni missiles. She 
was conferred with Agni Self-reliance award in 2001. She is a recipient of multiple fellowships and 
honorary doctorates. 

Ritu Karidhal :: 
As Mission Director of the Chandrayaan-2 mission, Ritu Karidhal was feted for role in helming one 

of India’s most ambitious lunar projects. She was responsible for detailing and the execution of the 
craft's onward autonomy system, that independently operated the satellite’s functions in space and 
responded appropriately to malfunctions. 

Dubbed as the ‘Rocket Woman of India’ Ritu joined ISRO in 2007 and was also the Deputy 
Operations Director to India’s Mars Orbiter mission, Mangalyaan. 

An aerospace engineer, she was born and raised in Lucknow in a middle-class family. She has a 
BSc in physics from the University of Lucknow and ME degree in aerospace engineering from the 
Indian Institute of Science. 

In 2007, she also received the ISRO Young Scientist Award from APJ Abdul Kalam, then President 
of India. 

Muthayya Vanitha :: 
Muthayya Vanitha is the Project Director of Chandrayaan-2. She is the first woman to lead the 

interplanetary mission at ISRO. She was promoted from Associate Director to Project Director of the 
mission. She hails from Chennai and is an electronics system engineer from the College of 
Engineering, Guindy. 

She has worked at ISRO for over three decades. She started as a junior engineer in hardware testing 
and development and has risen up the ladder steadily. She has occupied several roles such as leading 
the Telemetry and Telecommand Divisions in the Digital Systems Group of ISRO Satellite Centre, and 
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has been the Deputy Project Director for several satellites including Cartosat-1, Oceansat-2, and 
Megha-Tropiques. . Previously she has also managed data operations for remote sensing satellites. 

In 2006, she received the Best Woman Scientist Award. 
Gagandeep Kang :: 
Gagandeep Kang, a virologist and scientist, is known for her interdisciplinary research in 

transmission, development, and prevention of enteric infections and their sequelae in children in India. 
She has been elected as a Fellow of the Royal Society (FRS), the first Indian woman scientist to 

receive this honour. The FRS is the oldest scientific institution in the world, and is dedicated to 
promoting excellence in science. 

Gagandeep is the Executive Director of the Translational Health Science and Technology Institute 
(THSTI), Faridabad, and is the Chairperson of the World Health Organisation (WHO) Southeast-
Asia's Immunisation Technical Advisory Group. 

To develop practical approaches to support public health, she also built national rotavirus and 
typhoid surveillance networks, established laboratories to support vaccine trials, and conducted phase 
one-three- clinical trials of vaccines, a comprehensive approach that has supported two WHO 
prequalified vaccines made by two Indian companies. She is also investigating the complex 
relationships between infection, gut function, and physical and cognitive development, and seeking to 
build a stronger human immunology research in India. 

Mangala Mani :: 
The ‘polar woman of ISRO’, Mangala Mani is ISRO’s first woman scientist to spend more than a 

year in the icy landscape of Antarctica. The 56-year-old had never experienced snowfall before she 
was selected for the mission. In November 2016, she was part of the 23-member team that went on an 
expedition to Bharati, India’s research station in Antarctica. She spent 403 days at the southernmost 
continent operating and maintaining ISRO’s ground station. 

She will soon be featured in a BBC series about women in science. In a newspaper article, she is 
quoted as saying, “Women are venturing into every field. Women just need to be willing, ready and 
take that opportunity when it comes. With the knowledge explosion, the sky is not the limit, there is 
much more beyond.” 

Kamakshi Sivaramakrishnan :: 
Kamakshi Sivaramakrishnan technology is onboard NASA's New Horizon mission, which is 

probing Pluto. It is NASA’s farthest space mission. She is responsible for building the algorithm and 
the chip that is responsible for bringing information from Pluto, whose existence as a planet was being 
questioned. The chip on board the spacecraft collects signals and sends them back to the space station 
which is three billion miles away. 

After completing her undergraduate degree in Mumbai, Kamakshi went on to study information 
theory at Stanford. Later, explored the idea of machine learning stack as lead scientist at AdMob, after 
which she began research where her technology led her to work closely with the cosmos. 

Now, she has gone back to learning stack and has created an ingenious technology of her own, in 
the form of Drawbridge – which went on to be America’s fastest-growing women-led companies. 

Based in San Mateo, California, she has been building a complex algorithm to be more intuitive 
about how users interact with ads online, as well as across different interfaces – smartphones, tablets, 
laptops, etc. 

Chandrima Shaha :: 
Chandrima is a biologist and the first ever woman president of the Indian National Science 

Academy (INSA). She assumed office on January 1 this year. In 85 years of its existence, the 
Academy has never had a woman president until she took over. 
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