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Defence minister Rajnath Singh congratulates
DRDO for successful night trial of Agni-Ili

Rajnath Singh took to Twitter to congratulate the DRDO for successfully
conducting the first-night trial of the surface to surface medium-range missile
By Yash Sanghvi
Mumbai: Defence Minister and senior BJP leader Rajnath Singh on Sunday took to the social media
platform of Twitter to congratulate the Defence Research and Development Organisation (DRDO).
The congratulatory tweet was in lieu of the first successful night trial of the surface to surface
medium-range missile conducted by the DRDO. "The nation is proud of DRDO scientists," he said.

Rajnath Singh's tweet congratulating the DRDO

Congratulations to Team @DRDO _India for the first successful night trial of surface-to-surface
medium-range missile #Agni2.

The nation is proud of DRDO scientists who have helped India in strengthening its defence
capabilities.

— Rajnath Singh (@rajnathsingh) November 17, 2019

DRDO successfully conducts the first-night trial

On the night of November 16, the DRDO had successfully conducted the first night trial of Agni-I11.
The Agni-Il is a versatile surface-to-surface medium-range nuclear-capable missile. The missile was
launched from Dr. Abdul Kalam Island off Odisha, according to the defence sources. The missile has a
strike range of 2000 km, the defence source stated. A defence official said this was the first time that
the sophisticated missile was test-fired at night.

The 2000 plus km range surface to surface missile has already been inducted and is part of
countries arsenal for strategic deterrence. It was launched as a regular exercise undertaken by the
armed forces, he said. The test on November 16 was carried out by the specially formed Strategic
Forces Command (SFC) of the Army with logistic support from the Defence Research and
Development Organisation. Agni-11 was developed by Advanced Systems Laboratory along with other
DRDO laboratories and integrated by the Bharat Dynamics Limited, Hyderabad, the sources said.

Agni-11 is part of the Agni series of missiles

Agni-I1 is part of the Agni series of missiles which includes 700-km range Agni-I, 3,000-km range
Agni-1l1, Agni-1V and Agni-V. The first test-firing of the prototype of the Agni-11 missile was carried
out on April 11, 1999. On May 17, 2010, the trial of nuclear-capable Agni-1l ballistic missile was
conducted by the Special Strategic Command Force from the ITR before it was made operational by
the Army. The last trial was conducted on February 20, 2018, from the same base.
https://www.republicworld.com/india-news/general-news/rajnath-singh-congratulates-drdo-for-
successful-night-trial-of-agni-ii.html
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DRDO Chief says India will become self

reliant in defence production in next 5 years

Defence Research and Development Organisation (DRDO) Chief Satheesh Reddy
affirmed recently that India will become completely self-reliant in defence manufacturing
in the next five years and will not need critical technologies from outside

India is already self-reliant in a number of areas such as radars, electronic warfare system,
torpedoes and communications systems, the DRDO Chief stated.

DRDO is a technology development organisation and all our technologies have been realised into
products by various PSUs and industry. DRDO has set a target to achieve self-reliance in missiles,
radars, sonars, torpedoes, armaments and EW (early warning) systems. The DRDO Director-General
was delivering a lecture at an event organised by the Aeronautical Society of India. He stated

“We will offer our technologies to industries for early realisation of products and to support R&D
facilities. Our focus will also be to support start-ups through the Technology Development Fund
(TDF). Time and cost management of projects involving industry is another priority area. We have
come up with a policy for identification of a Development Cum Production Partner (DcPP) in which
the industry will be involved in all stages of system development. ”

When questioned about the progress of the Light Combat Aircraft and AMCA projects, he said “An
advanced version, the LCA MK II, is the next aero platform. LCA MK 11 configuration is frozen and
qualitative requirements are finalised.

It is our endeavour to develop the fifth-generation advanced multi-role combat aircraft (AMCA) as
per the project schedule to meet the Air Force’s requirements. We should be in a position to roll out
the first AMCA within five years of project approval.

Reddy in the lecture, briefed about his plans on outsourcing further to private industry. He said
“The private sector has been playing a great role in the production of DRDO equipments. When Dr
Kalam started work, there were barely 30 partner companies, but now we have more than 1,800.

A number of industries started as fabricators for us and have now become established aerospace
manufacturers with our technology, handholding and quality practices. Actually, the aerospace
industry developed by us is our strength.

The Akash air defence system, for example, is built 87% by the industry. We have thrown open our
test facilities to the industry. We will help with technology for the development of products. We are
identifying companies in the private sector that can take on the role of lead system integrator for major
systems.” When inquired about the updates on systems like the BMD, Astra, the DRDO chief stated
“We have developed a number of variants of anti-tank missiles. User trials of NAG ATGM have been
successfully conducted and development trials of Helina, the airborne anti-tank missile, are under
progress. We are currently working on MPATGM (man-portable anti-tank guided missile)
programme. Five demonstration trials have already been completed and we would be able to offer it
for user trials soon. India is one of the few countries that has an active and successful BMD (Ballistic
Missile Defence) programme. We have demonstrated our BMD capability through both simulation as
well as live target engagements in both endo and exo regions. All essential technologies have been
proven through tests. ”

https://eurasiantimes.com/drdo-chief-says-india-will-become-self-reliant-in-defence-production-in-
next-5-years/
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The rapid-fire nuclear missile tests: What of India?

The missile was analyzed for night flight for first time in person trials

A slew of Indian missile checks has triggered hypothesis regarding the geostrategic message that
the nation is sending its own neighbors. India’s Strategic Forces Command (SFC) efficiently
completed the night flight have a look at of nuclear-tipped Intermediate Vary Ballistic Missile (IRBM)
Agni-11 with 2,000km change on Saturday. It was touted to be individual trials in cooperation with the
Defence Analysis and Development Organisation (DRDO). Media studies imply the missile used
improved navigation system which may reduce concentrating on errors.

Message to China

The DRDO is about to quickly have a look at its mysterious launch functionality of Okay-5 missile
that’s thought to have an assortment of three, 500 km. This means India could be purchasing the
potential of atomic strikes from the ocean, air and the land, changing into solely the member of the
nuclear membership. Others are the US, Russia, China and Israel.

India plans to Keep squadrons of Su-30MKiIs fitted with BrahMos

The triad’s completion shall be a daring message mostly the northern rival that is effective, to
China. Tensions with Pakistan on the west have been reigning excess since Prime Minister Narendra
Modi abrogated Article 370 of the Structure eradicating Jammu and Kashmir’s particular standing and
the change of standing to two union territories together with Ladakh that obtained here into being on
October 31. The completion of the triad is a message to China, which was needling India from Ladakh
and business in Arunachal Pradesh.

India’mobile-launched ballistic missile deterrents that can attack any part of Pakistan s Agni
collection rockets are all nuclear-capable and therefore are land-based and most of China. India has
inducted Prithvi-1 and Agni-1 to five with the SFC. Prithvi-1 can reach targets of as much as 600km
away and Agni-l1 as much as 700km away with atomic warheads. Agni-Il that has been analyzed
because of its flight capabilities was tracked by its entire 2,000km flight, in accordance with research.
Agni-111 has and Agni-Four can take out targets Three, 500km away.

It & rsquo; s rumoured that it could possibly truly fly although is claimed to have 5,500 km change.
The defence government are currently retaining details about the real change to keep away from global
scrutiny. Agni-VI would be the actual gamechanger for the nation of hitting goals past eight,000 km,
meaning it will probably be rated as a ICBM with the aptitude. What’s more, the missile allegedly has
MIRV (a number of independently targetable re-entry car) capabilities, which take India into a rare
league of army powers. India is currently retaining its take a look at schedule secret.

Radars and telemetry stations

The air-leg of the triad is that the supersonic BrahMos missiles, which are efficiently tested on
Sukhoi-30MKI (Su-30MKI) air-superiority fighter airplanes. India plans to keep squadrons of Su-
30MKis fitted with BrahMos, in accordance with research. These are cruise missiles that can journey
at Mach-Three (about thrice the pace of noise ) at reach goals 300km away. The three way partnership,
brahMos Aerospace, is of growing a variant of the missile that may travel at greater than 28, inside the
technique. The that has been analyzed on Saturday includes a launch weight of 17 tonnes and may take
a 1,000 kg payload over 2,000km. A battery of telemetry commentary channels subtle radars devices
and two naval boats positioned close to the belief level inside the area of Bay of Bengal tracked the
missile by its flight, DRDO sources mentioned.

https://nytelecast.com/2019/11/17/the-rapid-fire-nuclear-missile-tests-what-of-india/
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DRDO will continue to engage in cutting-
edge technologies: G. Satheesh Reddy

In an exclusive interaction with BW Businessworld’s Manish Kumar Jha, DRDO
Chairman and Secretary Department of Defence R&D G. Satheesh eddy talks about
the critical issues of R&D in Defence, apart from other pertinent issues
By Manish Kumar Jha

Despite insufficient budget and structural changes, Defence Research and Development
Organisation (DRDO) has performed commendable on missile technology and fighter aircraft. In an
exclusive interaction with BW Businessworld’s Manish Kumar Jha, DRDO Chairman and Secretary
Department of Defence R&D G. Satheesh Reddy talks about the critical issues of R&D in Defence,
apart from other pertinent issues.

Excerpts:

The plan to develop Kaveri fighter engine as a part of the Rafale deal has hit a roadblock
after the Indian side found pricing prohibitive. Only a part of the offsets, over €250 million,
could be utilised for the project and the remaining €500 million, the DRDO would have to shell
out. Please share insight about the Kaveri engine and challenges to achieve the required thrust?
Do you still see Kaveri as a potential fit?

While developing Kaveri engine, we have learnt our lessons. It was a useful, technology
development vehicle to traverse the path of fighter aircraft engine development cycle and
understanding. The project gave enormous insight and experience in development of materials; various
sub systems, assembly and testing an aircraft engine. It might have fallen short of expectations, but
teams have gone through the process and now the requisite know how to develop a fighter aircraft
engine and the intricacies involved. They are better equipped to handle and point of take off is
definitely higher for next gen aircraft engine.

We have moved beyond Kaveri engine in terms of power, technology and utility. We intend to
develop our own engines for fighter aircrafts; it could be with or without collaboration. Development
of such critical technology is not about economics or offsets but about building technological
capability in the country.

Then, how about the AMCA and Tejas MK 2, as they require higher capacity engine?

Higher capacity engine is a must for both aircrafts and there are no two opinions about that. Two
parallel approaches are being planned, first is use of imported engine for development, and second is
to develop indigenous engine, while progressing aircraft integration and flight testing to prove other
aspects.

Do we see the AMCA project being realised by 2023 as it addresses the huge capability gap in
IAF for the depleting squadron? With the current scope of design, will the AMCA be at par with
the F-22 Raptor and the F-35?

It is our endeavor to develop the AMCA as per the project schedule to meet the Air force
requirements. Preliminary designs of the aircraft have already been carried out. We should be in a
position to roll out the first AMCA within 5 years of projection. We are not comparing AMCA with
other aircrafts, but trying to meet our specifications.



Kindly tell about India’s two-tier Ballistic Missile Defence (BMD) system?

India is one of the few countries to pursue the BMD programme with vigor and enthusiasm. We
have demonstrated our BMD capability through both simulation studies as well as live target
engagements in both endo and exo regions. All essential technologies required for BMD include
propulsion, sensors, precision control systems and terminal intercept with kill vehicle technologies,
which have matured and proven through trials.

This alleged that the DRDO is just tinkering with the World War Il equipment instead of
working on cutting-edge technology...

A-SAT, Ballistic Missiles, Ballistic Missiles defence Systems, Radars, Sonars, EW systems,
Torpedoes are state-of-the-art systems and not World War Il systems. Ignorance is not a bliss. DRDO
has always and will continue to engage in cutting edge technologies. All the stakeholders have always
appreciated the efforts of DRDO. Incidentally, in all of the above systems, we are one of the six or
seven countries in the world to develop such capability.

Such points are raised to undermine the gains achieved from indigenous technology. We aimed to
achieve self reliance in defence equipment and systems.

Do we see the DRDO taking a giant leap in futuristic technologies such as Drones/Anti drones,
Al applied applications, robotics in defence? Could you please give us the details of advance
research in such areas, in the context of defence?

Drones and Anti Drone technology area is on our prime agenda, as we are grappling with the
current threat scenario. We are involving academia, startups and industry in a big way. We are
working in the areas of cyber security, Artificial Intelligence, quantum computing, asymmetric
technologies.

Laser-based CIWS by the DRDQO’s Laser Science and Technology Centre takes on the future
battlefield? Where are we now? Will the laser-Direct Energy as the weapon be the dominant
weapon of the future?

We have been working in the field of lasers and directed energy weapons for quite some time. We
have developed a system, which is being field tested with medium power laser. Directed energy
systems are primarily used for defence against drones and low altitude slow speed threats in the sky.
We have acquired expertise in configuring; designing, integrating and testing ground based complex
electro optical — laser systems for defence applications. We have to cover some ground in the area of
high power lasers.

DRDO’s capital allocation is mere 6 per cent of the total defence budget and that also includes
the cost of maintenance and other administrative expenditure, which is grossly inadequate. The
Centre should treat DRDO as No. 1 priority. How do you look at the budgetary constraint?
What would be grand allocation to sufficiently get the DRDO going high on multiple fronts?

We have been adequately supported by the Centre in our research and development activities. As
you have rightly said, cutting-edge technologies are not available at any cost. They are acquired hard
way through the persistent efforts of the scientific community of the country. The Centre is well
awared. Whenever we approach for financial support, the response from the government is
encouraging. We will put our best foot forward with the means provided.

It has been often debated the role of private companies in the defence & aerospace, but lack in
investment? What would the DRDO do to make a big difference in handholding and providing
labs and infrastructure to private players for let say testing?

Industry has played a great role in the production of the DRDO developed products. We have
developed a number of erstwhile normal fabricators into established aerospace manufactures now,
with our technology inputs, hand holding and quality practices. Actually, the aerospace industry
developed by us, is our strength. | have been saying in different forums that the DRDO will not enter
and work where industry can develop products for defence forces. We would like to concentrate on
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futuristic and cutting-edge technologies, while meeting current demands of the tri services. We have
thrown open our test facilities for the industry with reasonable charges. Let industry come out with
reasonable proposals with investment, we will help with technology for the development of products.
http://www.businessworld.in/article/DRDO-Will-Continue-To-Engage-In-Cutting-edge-Technologies-
G-Satheesh-Reddy/14-11-2019-178712/

i THE FINANCIAL EXPRESS

Advanced Medium Combat Aircraft: India’s own
fifth-generation aircraft to boost defence industry

Indian Air Force (IAF) is very keen that such indigenous development of aircraft should take
place and the newly appointed IAF Chief Air Chief Marshal RKS Bhadauria has stated that
‘the 1AF gives full support to this idea and the programme is definitely taking off’
By Dr Ajey Lele
It is expected that one of the most ambitious venture by India’s defence establishment ever
undertaken involving design and prototype development of Advanced Medium Combat Aircraft
(AMCA) would get the approval by the Cabinet Committee on Security early next year. This project
involves the development of a fifth-generation fighter aircraft and is expected to be undertaken jointly
by various agencies of India’s defence establishment and also private industry. The lead agencies of
this project would be the Aeronautical
Development Agency (ADA, an agency of
DRDOQO) as the design firm and Hindustan
Aeronautics  Limited (HAL) as a
manufacturing firm.

Indian Air Force (IAF) is very keen that
such indigenous development of aircraft
should take place and the newly appointed
IAF Chief Air Chief Marshal RKS Bhadauria |
has stated that ‘the IAF gives full support to
this idea and the programme is definitely taklng off’. It is expected that this process of involving the
end-user since the ‘word go’ would definitely help to develop this project in the desired direction.

This project is now, no longer only at a conceptual stage and some work has already begun. It is
expected that the aircraft could undertake its first flight only by around 2032. Almost for four decades
now DRDO has been working on the project involving the indigenous development of Light Combat
Aircraft (LCA) called Tejas. This aircraft got inducted in the IAF on July 1, 2016. This is a
lightweight, multi-role supersonic fighter aircraft and its trainer version is also available. This project
did witness significant delays in execution, however, it has also helped both DRDO and HAL
immensely to gather experience in the design and development of such aircraft. It has also assessed in
developing an ecosystem within the country for such modern flying platforms.

DRDO is expected to use a similar engine which is presently under design and development for the
LCA project, called GE-414 engine. The aircraft belongs to the ‘medium’ group and is a 19-20 ton
category fifth-generation fighter aircraft featuring stealth and including an internal weapon bay. This
aircraft could be a better version of say upgraded Mirage 2000, the aircraft which currently the IAF
flies. This aircraft is expected to complement the aircraft inventory which the IAF is expected to fly
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say for a period of next 10 to 15 years. This would be a multirole combat aircraft and would be used in
various conventional roles like strike, ground attack, interception and bombing. It is expected to have
advanced avionics on-board to match the best in the world in this category of aircraft.

India’s interest in the development of the fifth-generation fighter aircraft has been visible since
2007. There was much of talk towards the development of the fifth-generation fighter aircraft as a joint
project by Indian and Russia. This project was alive for many years, however, India is known to have
withdrawn from the project for unknown reasons around 2018. Subsequently, there was some talk that
this project is still “on track’ for a very short duration to time, but now it appears that India would have
a full focus on AMCA only.

There is much concern about the timelines of AMCA. This aircraft is expected to be flightworthy
only by 2032 and this is a projected timeline. Globally and particularly with the Indian system, the
experience which such major projects has always been that the timelines are very difficult to adhere
too. There is also an opinion that ‘around 2035, there would an increasing dependence on the UAVS,
so would IAF require a flying platform like this then’? However, it is important to realise that almost
for the last two decades there have been talks like UAVs (and long range missiles) would make fighter
flying redundant, but all this has not happened. Obviously, there are many valid reasons for the
survival of fighter aircraft as a major warfighting platform.

It is also important to note that the development of such platforms is time-consuming. The F-22, a
prominent fifth-generation fighter jet is a cold war era design and was in making since the 1970s. It
finally entered into the service during December 2005. Even then there was a talk that ‘what use is the
cold war era design aircraft, in the post-cold war period’. However, the aircraft has withstood the test
of time.

AMCA is an important project both for IAF and DRDO/HAL. It would also be a major boost for
India’s defence industry. AMCA project should evolve as a major laboratory for India’s aerospace
industry.

(The author is Senior Fellow, IDSA, New Delhi. Views expressed are personal.)

https://www.financialexpress.com/defence/advanced-medium-combat-aircraft-indias-own-fifth-
generation-aircraft-to-boost-defence-industry/1765101/lite/
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Varanasi: Youth develops 'Iron Man'
suit to help soldiers in battle

Varanasi: Inspired by the Iron Man franchise, a part-time employee at a private university in
Varanasi has developed an Iron-Man suit with the aim of helping the Indian Army soldiers in their
encounters with enemies. Shyam Chaurasia, who works at the Ashoka Institute of Technology and
Management, said that he made the suit prototype in an attempt keeping the soldiers of the Indian
Army in mind.

"It is a metal suit designed to help the Indian Army soldiers
during their encounters with terrorists and enemies. Currently,
it is just a prototype, but it can help the soldiers immensely
during the times of the battle,” Chaurasia told ANI on
Monday. "We have used gears and motors and it also has a
mobile connection so that it can be used remotely. It has
sensors which will help the jawans even when he is attacked
from the back," he added.

The suit, made from ‘jugaad' technology, is currently made

of tin, but the determined youth is seeking for funds to make a
working model out of it. Chaurasia added that the suit would act as a deterrent to the enemies of the
nation, and at the same time embolden the soldiers even further by reducing the risk on their lives. "I
would urge the government agencies like DRDO to take note of this suit and to build upon it to help
the soldiers as other countries like Pakistan among others too are working on such models. The cost of
a soldier's life is very high, what | have done is just an attempt to bring it in the radar of DRDO and
other agencies," he said. (ANI)

https://www.sify.com/news/varanasi-youth-develops-iron-man-suit-to-help-soldiers-in-battle-news-
national-tltfGyeiifibh.html
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India’s first Chief of Defence Staff
will direct three service Chiefs

While the implementation committee is still to define the charter for the CDS, people
familiar with the matter said the chief will be a single-point military adviser to the
government, as suggested by the K Subrahmanyam-led Kargil Review Committee

By Shishir Gupta

New Delhi: India’s first Chief of Defence Staff (CDS) is expected to be announced next month —
along with the appointment of a new army chief to replace Gen Bipin Rawat, who is retiring on
December 31 — with powers to direct the three service chiefs and to create new theatre commands for
an optimal military response in case of hostilities.

While the implementation committee, appointed by Prime Minister Narendra Modi and headed by
national security adviser Ajit Doval, is still to define the charter for the CDS, people familiar with the
matter said the chief will be a single-point military adviser to the government, as suggested by the K
Subrahmanyam-led Kargil Review Committee.

The people cited above also said that the CDS “will not be a paper tiger”, but someone whose
advice will be binding on the three services chiefs.

They added that apart from being responsible for promoting jointmanship, the new CDS will be
heading all tri-service structures, with the existing post of Integrated Defence Staff being converted
into the Vice Chief of Defence Staff. The current IDS chief Lt Gen PS Rajeshwar is being posted to
India’s only tri-service command at Andaman and Nicobar islands. He will succeed Vice-Admiral
Bimal Verma, who is retiring on November 30.

Jointmanship, a key military doctrine, refers to coordination and integration of strategy, capabilities
and execution across the three services.

The people said that though the CDS will carry four stars (like chiefs of the three services do), he
will be the “first among equals”, with the task of prioritising hardware for future Indian military needs,
allocating tri-services assets to the new theatre commands, and designating tasks to these formations.

The new CDS will be at the heart of Indian military diplomacy, spelling out the new jointmanship
terms to break silos between the three services, which, experts say, have been prone to protecting their
own turfs while joining hands only on common issues such as pay and pension.

Jointmanship, as military experts including former service chiefs have pointed out, is more
important in the event of a two-front war on India’s northwestern and northeastern borders. China has
already divided the People’s Liberation Army into military regions and theatre commands for
pinpointed military application. The Pakistani armed forces, meanwhile, operate on a joint staff
headquarters concept, with the army playing the lead role under its Corps Commanders.

Former Northern Army commander Lieutenant General BS Jaswal (retd) said jointmanship is
extremely important to optimise all the resources that are available in the armed forces. “It is
especially important in the light of the philosophy of theatre commands,” he added.
https://www.hindustantimes.com/india-news/new-chief-of-defence-staff-will-direct-three-service-
chiefs/story-r9sHOKiMmloYemSIXODWPK.html
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ST g FT T FIAAT AT ART A
faaer &1 =lar, Make In India 9T SR

TETT FHA) ITATY FAE o T8 912} 1 GIFT (18 7FR) Hl 5T # [ HT ~2NT Gt §T T
@& IR 72025 T &9r & GIeT 3RT STelN & ¥§7T 39161 & [73ia &1 o183 7@r &1 3aerT #ylaa1
P HRAT H 339 FX TeT F JIT FT BFHGIY Fo7T ARV TE TgT ST IE1FT GX v HIeS)
HINET #X T8 & 3rglet FET [ FEAAA TR AlG & sdcjed aTell EVPR & $l &7 [317H0T dg
Fodlat & [elC Gidag & 3R 373Tet & TIeT H 5926 3RS S6id T 3GF19T Fodladl TIEc! &/ I7glat FaT
[& 3R #H FATIAF], T8 TISTGTHIT N HET 817 H 2025 d%F 10 IRT ST} FT 7390 §lat HI 3F7H G
&1 TE 81720 &30 &7 7191 FH AT & FHATE

I8 8T HE&T aN GX HTIEEI &l 3 TeiT #134] Ud 3 Halg Hedia &l #I §6 (UsIvHT-
Sord) H HITT @l g &1 Tg AT 890 IR 36 IS Fele FIFHGR Gl FT 0 AT &/ AR
SHHT BFT 1 78T FF o FET [ GIgNFT & EEAIRT 3 [l v o7t At el it &, drfa
YT o] E el 3N 1T H18+T (S13NS137) GaRT IAIAT FIGaTADBY 35T &I HTETA & 3Geiser
FNTH ST T/

8E & FET, " TPR I TG 3cT1ge #A1c-2018 & FEIG H 38512025 TF &9 & GIe 3RS STold 3
V&7 391G @[9I #Xet FT T IGT " 37glet PET 135 0 P Gl g e Tgd Hgearpiad
QG &, SlfhaT 3T THT g FIT FIHTIET FRA & 5 & T W77 [73ldT Aot a1 &iel # o o7 &
318F gaT &1 RBF 7 Far & 78 87 F1'HF 57 3341 GgeT & ded dedon &1 =3t & il 3w
HG &I I 8T AT T [ASRET €ereh 38 3@ R 9 87T 301G Ue Hel 1 [ 3l derel
&1 3rglet Ie2lcT §g1a 3 [l TETT HATorT GaRT 3% &I 1] 13187 Tgell &1 31 577 41| 5+7 Ygeil
H 71T @ felT GIFHTT3 & ERAGBNUT, 35177 ATSHH TIHIT T ERATNT, JogaT faaelt faaer Fr
HAT 7 FEleardl; T HIBHE FHlfed 1 HHIT TATAT I FRFIR FI GHETT JIAen3] & 1750 817 3
foIT 3UcIsEr XTAT 3c1la AT &1

1R9g & &7 32016 & 8T EXG GiaT @1 FRNE 33T T3 IR TR T8TT 35197 &1 §gTal &a1
& [T v T3 AU @G FIRANT 3c9IE . HSSNSI0H (F969T & 3575, fAwida 3R RAfA1H)
Bf ST T 8 7 PET [ FRBIR B AAAZ 3R 3eak 9o # &1 &7 Tl dR [ah1ae #4at
P 5O STATSIeN &1 Ve F&TT FAaleHY g Ggol H FIGGCy H FRINA &/ S8 IoTaT e I&7T F1stadl
FIATT 3 3T 1 =1 &1 3761 FET 1 3V Fa9 FNHN o1 U I&7T [QIAAIOT TIfAIRT fasfaad
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Fel I ISTAT AT & ST GEATIET §aeids VaFayed @ HIe- Y 8171/ Tg TTHIRT SR &1 8T
3cTige H HIcHIAHT Fo1 H Haea R/

37glt T & el HIe 9rel Alel H TRFR o GIINH GER 130 & 15781 #HdG Gra sl 3
[T &1 3 3ft ATHSTET ek =1 &1 57 GER] & W& 3cqIa+7 3R &l # HHRICHS 171677
1397 81 383 Jetrar ol st FINGRT & ded TS TRIET0T 3N GHTOTT JisTaiT olet X FIH a1
ST YET &1 FRPR o TETT HIHIAIRAT &1 371 §glet & [610 9rer §HE Hiedsh T 137 81 & #Heqah
TEIIA, 3FLRV, AdNHY, THIHNTT 3N FaaofFT 1 37811 PaT @ T8I HATerd 7 250 FETeHT
FUl) 16 FHIfHB Tgell R GIT & A=A Sgl i [dcd TII0T Xt FT 767 T [FI1 81 B8 7
eRef 3 dfeaer T&T HAAT #3776 I FTEAF H GIT H 1S GXa]] @ & gl arell &
geelsft H oA glat T~ 7 13T/

https://www.livehindustan.com/international/story-rajnath-invites-defence-majors-to-invest-in-india-
in-bangkok-2856829.html
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qIfRAdTeT A 9TATY] FIUAR @ S A
a1 fAArse agisr-1 &1 I gdaor

GIfFadreT & T8 & Tdg T AR FXa H T4 AT [AFT5er FT TIATR 1 TFel TRETT
35311 75 fAeser WA ERAR & 57 # GETH &1 $6FT ARF &TAAT650 fFenHieT 1

FHATHIAIG. GIIHHAA o HHIN F HIg & HAg dF AN Fa H HETH ATgld-1 [Adrser FT
HPHeT GRETTT 3:3T) TRHATT FFIFIR & i1 # F&TH 3 [AETST S ARF ETHAT 650 fHellHIe? &1
qIfHEAAT HAT 3 Jaebell AR Soivel HIED TPY o1 Zdlc Y 5HS! FAPR]T &l Aol Gashel o
FATIT [ 3 [AGIST BT TIGTT Gl Ga1T & EIelatd BT FHIS o [31 81 5 [Aarser
P ETF4 @ ATH & I STTAT ST 81

TGN o FAHTSET T U 359} GIHE 7 FeT 13 3¢ AHTSET 3 GHETOT 7T 389 GIfHdcdAT Ha7
& JUTANAP HHIS FI HTGRIAT JITRIT F Gv@=AT &7/ 37517 FaT & 593 TR qrfdaaT -
[QRIGHAT TIATH FIRIET STHAT il ST AT &1 GIIHHAIT B $8 [AETSH 3 GraR H IR 3
FITHTT THY ZT137 FHTTT)| TIfBE T 7 Tg [AETEST 8707 FaT 131 & g 373 quye a7 &1

G #H Ttardl [Aarser #71 337 41 aieror

3GH YgeT GIfFHAT 7 HITHT Hpled H Tstaad) [RETser &1 GeroT a1 41/ 3ar & & &1 e
ggel 81 R o 2,000 fFeiHey & @ {7 # geAeT F AR fIRT & FaiA 372 Fldfeesd
TRETSET PT EBT GAETVT [T o1 ~FIFe1aR 1R &1 of 5ilet H GE7H 3 RISl T G I
& THZ [HIT T1G7/ 3H [AFIST FT [Qee Fre 81 GHET0T 1337 T, difdbed el S 36 T #H cled
f&ar a7 81

FGIFor EIAIRT &1 o 5Tt H HETH S [HETS O 61 7 I ST 93 3,000 fFeiiHIey e §erar
ST HHAT 81 T& TEell HIPT & ST HRT 1 T & TFT [ [Aaser #1 ghervr f&ar &1 &iefas
BIIST $HIS & Tg GIETTT RT3 THIS 3egel HellA GellT G¥ [T/ SR & 8T §5 H 56
fAaTSeT & ATfACT &1t & GY&T Pl T HTHTH ET1H §UE |

https://navbharattimes.indiatimes.com/world/pakistan/pakistan-test-fired-missile-shaheen-1-capable-
of-carrying-nuclear-weapons/articleshow/72107566.cms
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Pakistan successfully conducts test launch
of surfaceto-surface ballistic missile

Islamabad: Pakistan on Monday successfully test-fired a nuclear capable surface-to-surface ballistic
missile which can strike targets up to 650 kilometres, bringing a number of Indian cities under its
range.

The test-firing of the Shaheen-lI missile by the Pakistani military took place amidst Indo-Pak
tensions over New Delhi revoking Jammu and Kashmir's special status.

According to Director General Inter Services Public Relations Major General Asif Ghafoor, the
launch of Shaheen-I missile was held as part of a training exercise "aimed at testing the operational
readiness of Army Strategic Forces Command".

The Shaheen-1 missile is capable of delivering all types of warheads up to range of 650 KMs, the
ISPR chief tweeted.

"The launch was aimed at testing operational readiness of Army Strategic Forces Command
(ASFC) ensuring Pakistan's credible minimum deterrence,” he said. Pakistan successfully conducted
training launch of SSBM Shaheen-1 capable of delivering all types of warheads upto...
https://t.co/2CjgmPCBIi5 — DG ISPR (@OfficialDGISPR) 1574065329000

The Director General Strategic Plans Division, Commander Army Strategic Forces Command,
senior officers from Strategic Plans Division, Army Strategic Forces Command, scientists and
engineers witnessed the training launch, according to Pakistani media reports.

"Troops displayed a high standard of proficiency in handling and operating the potent weapon
system, ensuring Pakistan's credible minimum deterrence, " the ISPR, the media wing of the Pakistani
military, said.

Pakistan successfully test-fired nuclear-capable surface-to-surface ballistic missile ‘Ghaznavi' with a
range of up to 290 kms on August 29, days after India revoked Jammu and Kashmir's special status on
August 5.

The Indian Air Force carried out the successful firing of BrahMos surface-to-surface missiles from
a mobile platform in October to check the IAF's capability to hit targets with "pin-point™ accuracy at
targets close to 300 KM.

The Pakistani missile test also came days after India conducted the first night trial of 'Agni-II", its
versatile surface-to-surface medium range nuclear-capable missile.

The 'Agni-11" missile has a strike range of 2,000 km and is an intermediate range ballistic missile. It
has already been inducted into the armed forces.

India and Pakistan have been at odds after New Delhi abrogated the provisions of Article 370 of the
Constitution to revoke Jammu and Kashmir's special status and bifurcated it into two union territories.

Pakistan reacted strongly to India's decision and downgraded bilateral ties and expelled the Indian
envoy.

India has categorically told the international community that the scrapping of Article 370 was an
internal matter. It has also advised Pakistan to accept the reality and stop all anti-India propaganda.
https://timesofindia.indiatimes.com/world/pakistan/pakistan-successfully-conducts-test-launch-of-
surface-to-surface-ballistic-missile/articleshow/72107826.cms
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China’s aircraft carrier sails near Taiwan,
to train in disputed South China Sea

The Chinese aircraft carrier fleet passed through the narrow Taiwan Strait days after
an UN warship took the same route: The passage of the Chinese unnamed carrier is
said to be a message to self-ruled Taiwan, which Beijing claims is a breakaway province
By Sutirtho Patranobis

Beijing: China’s first domestically built aircraft carrier is set to be deployed in weeks as it is set for
a critical pre-launch training session in the dispute-ridden South China Sea after having sailed through
the Taiwan Strait over the weekend, the People’s Liberation Army (PLA) said on Monday.

The carrier, known as Type 002, is the largest warship built by China. Sunday’s sail through the
Taiwan Strait was its first appearance on a strategic waterway.

The Chinese aircraft carrier fleet passed through the narrow Taiwan Strait days after an UN warship
took the same route: The passage of the Chinese unnamed carrier is said to be a message to self-ruled
Taiwan, which Beijing claims is a breakaway province.

Organizing the domestically-built aircraft carrier for this kind of cross-regional sea testing and
training is a normal arrangement in the construction of the carrier, said Cheng Dewei, spokesperson of
the PLA Navy, in a video released by the PLA Navy in its Sina Weibo account on Monday.

A military expert told the tabloid Global Times on Monday that conducting a sea trial in the South
China Sea will allow the aircraft carrier crew to become familiar with the sea area where it will often
sail in future.

The deployment of the second carrier will boost China’s rapidly expanding naval power as its
warships sail further in international waters.

China’s first aircraft carrier Liaoning, made in the Soviet Union before its dissolution, was launched
in 2012,

The new one can carry at least 36 domestically developed J-15 fighter jets, some 50 percent more
than the country’s first, state media reported earlier this year. China’s first aircraft carrier the Liaoning
can carry 24 J-15 fighter jets.

Xu Guangyu, a senior consultant at the China Arms Control and Disarmament Association, told the
Global Times that a sea trial involving an aircraft carrier fleet that includes multiple other vessels is
needed before the carrier is commissioned.

“After the sea trial in the South China Sea, the aircraft carrier could sail to a naval port in Sanya,
South China’s Hainan Province for a commissioning ceremony that will see it finally join the PLA
Navy,” the GT report said.

If the domestically developed aircraft carrier is indeed hosted by the Sanya naval port over the long
term, the South China Sea will be right at its doorstep, and not far from the island of Taiwan, analysts
told the tabloid.
https://www.hindustantimes.com/world-news/china-s-aircraft-carrier-sails-near-taiwan-to-train-in-
disputed-south-china-sea/story-4rjhUAdpthaO35BP9H85gN. html
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India to launch Cartosat-3, 13 nanosatellites
from US on November 25: ISRO

Cartosat-3 satellite is a third-generation agile advanced satellite having high-resolution imaging
capability. The satellite will be placed in an orbit of 509 km at an inclination of 97.5 degrees
HIGHLIGHTS

o Cartosat-3 satellite is a third-generation agile advanced satellite having high-resolution imaging
capability

e ISRO's rocket PSLV-XL will put into orbit Cartosat-3 and 13 commercial nanosatellites from
us

o The satellite will be placed in an orbit of 509 km at an inclination of 97.5 degrees

Chennai: India will launch its cartography satellite Cartosat-3 and 13 commercial nanosatellites into
sun-synchronous orbit on November 25, the Indian space agency said on Monday.

According to the Indian Space Research Organisation (ISRO), its rocket Polar Satellite Launch
Vehicle-XL variant (PSLV-XL) will put into orbit Cartosat-3 and 13 commercial nanosatellites from
the US on November 25.

The rocket is expected to lift off at 9.28 am.

Cartosat-3 satellite is a third-generation agile advanced satellite having high-resolution imaging
capability. The satellite will be placed in an orbit of 509 km at an inclination of 97.5 degrees.

According to ISRO, the 13 nanosatellites from US is a part of the commercial arrangement with
NewSpace India Ltd (NSIL), the new company that was set up recently under the Department of
Space.
https://www.indiatoday.in/india/story/congress-notice-in-lok-sabha-over-withdrawal-of-spg-cover-of-
gandhi-family-1620406-2019-11-19
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Explained: Understanding space Internet

SpaceX shot 60 satellites into orbit last week, and will keep doing so
until it has a 12,000-strong constellation in place. In two years, it hopes
to supply non-stop, low-cost Internet everywhere on Earth
By Sohini Ghosh, Amitabh Sinha

Ahmedabad, Pune: The SpaceX, the world’s leading private company in space technology, last
week fired a spray of 60 satellites into orbit, the first operational batch of what is intended to
eventually evolve into a constellation of nearly 12,000 satellites aimed at providing low-cost and
reliable space-based Internet services to the world. The Starlink network, as the project is called, is one
of several ongoing efforts to start beaming data signals from space, and also the most ambitious.

The first batch of Starlink satellites — also numbering 60, and similar in configuration to the ones
launched on November 11 — went up on May 24, but they will not be part of the network. SpaceX
announced the satellite Internet constellation in January 2015, and launched two test satellites in
February 2018. Following last week’s launch, the company has now deployed 122 satellites in orbit.

In October, SpaceX appeared ready to scale up its ambition, telling the International
Telecommunication Union (ITU) in filings through the United States Federal Communications
Commission (FCC) that it intends to deploy another 30,000 Starlink satellites in Low Earth Orbit
(LEO) in coming years.

The ITU is the United Nations specialised agency for information and communication technologies,
with a membership of 193 member states, some 900 companies, universities, and international and
regional organisations. The FCC is the statutory communications regulator of the US.

Why is it necessary to launch satellites in order to provide Internet services?

This is mainly to ensure that reliable and uninterrupted Internet services — now part of humanity’s
basic infrastructure and an important means of delivering a wide variety of public services to the
world’s peoples — are universally available in every part of the globe.

Currently, about 4 billion people, more than half the world’s population, do not have access to
reliable Internet networks. And that is because the traditional ways to deliver the Internet — fibre-
optic cables or wireless networks — cannot take it everywhere on Earth. In many remote areas, or
places with difficult terrain, it is not feasible or viable to set up cables or mobile towers.

Signals from satellites in space can overcome this obstacle easily.

How old is this idea of space Internet?

Space-based Internet systems have, in fact, been in use for several years now — but only for a small
number of users. Also, most of the existing systems use satellites in geostationary orbit. This orbit is
located at a height of 35,786 km over the Earth’s surface, directly above the Equator. Satellites in this
orbit move at speeds of about 11,000 km per hour, and complete one revolution of the Earth in the
same time that the earth rotates once on its axis. To the observer on the ground, therefore, a satellite in
geostationary orbit appears stationary.

So how will placing satellites in lower orbits help?

One big advantage of beaming signals from geostationary orbit is that the satellite can cover a very
large part of the Earth. Signals from one satellite can cover roughly a third of the planet — and three to
four satellites would be enough to cover the entire Earth. Also, because they appear to be stationary, it
is easier to link to them.
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But satellites in geostationary orbit also have a major disadvantage. The Internet is all about
transmission of data in (nearly) real time. However, there is a time lag — called latency — between a
user seeking data, and the server sending that data. And because data transfers cannot happen faster
than the speed of light (in reality, they take place at significantly lower speeds), the longer the distance
that needs to be covered the greater is the time lag, or latency.

In space-based networks, data requests travel from the user to the satellite, and are then directed to
data centres on the ground. The results then make the same journey in the reverse direction. A
transmission like this from a satellite in geostationary orbit has a latency of about 600 milliseconds. A
satellite in the lower orbit, 200-2,000 km from the Earth’s surface, can bring the lag down to 20-30
milliseconds, roughly the time it takes for terrestrial systems to transfer data.

The LEO extends up to 2,000 km above the Earth’s surface. The Starlink satellites — the 12,000 for
which SpaceX has permission, as well as the other 30,000 that it wants to launch — will be deployed
in the altitude band of 350 km to 1,200 km.

But lower orbits have their own problem.

Owing to their lower height, their signals cover a relatively small area. As a result, many more
satellites are needed in order to reach signals to every part of the planet.

Additionally, satellites in these orbits travel at more than double the speed of satellites in
geostationary orbit — about 27,000 km per hour — to balance the effects of gravity. Typically, they
go around the Earth once every few hours. To compensate for the fact that they cannot be seen from a
terrestrial location for more than a few minutes, many more satellites are needed in the networks, so
that there are no breaks in the transmission of data. That is the reason why the Starlink network is
talking about 42,000 satellites.

By when will Starlink be able to provide its space-based Internet service?

Starlink aims to start service in the northern United States and Canada in 2020, and expand to cover
the whole world by 2021. The current plan is to deploy satellites in two constellations of around 4,400
and 7,500. Launches — 60 satellites at a time — will take place at frequent intervals now onward.
SpaceX says it can start services on a small scale once 400 satellites join the network.

Several other private companies too, have plans for space-based Internet services. These include
Amazon, OneWeb and O3B (apparently named for the ‘Other Three Billion’), each involving large
constellations of satellites in lower and middle Earth orbits — but these projects are very small
compared to Starlink.

Once operational, space-based Internet networks are expected to change the face of the Internet.
Services such as autonomous car driving are expected to be revolutionised, and the Internet of Things
(10T) can be integrated into virtually every household, whether urban or rural.

Is there a downside to this projection?

Three issues have been flagged — increased space debris, increased risk of collisions, and the
concern of astronomers that these constellations of space Internet satellites will make it difficult to
observe other space objects, and to detect their signals.

To put things in perspective, there are fewer than 2,000 operational satellites at present, and fewer
than 9,000 satellites have been launched into space since the beginning of the Space Age in 1957.
Most of the operational satellites are located in the lower orbits. On September 2 this year, the
European Space Agency (ESA) had to perform, for the first time ever, a “collision avoidance
manoeuvre” to protect one of its live satellites from colliding with a “mega constellation”.

Astronomers and scientists have also complained about increased “light-pollution”, a reference to
light reflected from the man-made satellites that can interfere with — and be mistaken for — light
coming from other heavenly bodies.

https://indianexpress.com/article/explained/explained-understanding-space-internet-6126279/

17





