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Is AI a danger to humanity?

There are three standard counter-responses to the claim that technology can be dangerous in
itself. One, the fault is not in technology but in the humans who use such technology: guns don’t
kill, only people do. Two, technology is as useful as it can be harmful. Three, technology will
always be under our control and so we can literally pull the plug when we want.

All these views can be effectively challenged, particularly in the case of artificial intelligence (AI).
There is a fundamental difference between a knife, or even more complex machines, and AI, and
that is the degree of independence that AI technologies have. An AI machine is an autonomous
entity and from what we have seen of such machines, they are like other human beings in terms of
their capacities for decision and action.

Enforcing a particular view

The real worry about these technologies is the emphasis on intelligence rather than other
characteristics of human beings. AI is an attempt to reproduce superintelligent humans. It chooses
one aspect of human beings, namely this vague idea called intelligence, and artificially magnifies it
to an extent that allows the machine to do things far better than humans can. The success of
these machines only reinforces the success of a particular view of human beings: not their
vulnerability and finitude (characteristics that have catalysed so much of great music, art and
literature), but largely some calculative capacity.

Purely intelligent creatures, whether people or machines, are bad for humanity. The restricted
meaning of intelligence in AI is that associated with superlative memory, calculative power,
decision-making capacity, high speeds of action, etc. These machines thus become superbeings,
and a society filled with many superbeings is a recipe for disaster.

Being human is not about superintelligence and super capacity. It is about living with others and
learning to live within our limitations. Vulnerability, decay and death characterise any living form.
AI machines are a mirror to our desire for immortality and absence of human weaknesses. There
is nothing wrong in this desire per se, but building surrogate machines is not the way to achieve
this.

AI has not been used to get rid of poverty, to have more equitable distribution of wealth, or to
make people more content with what they have. The types of AI we have, including war machines,
will primarily be dictated by profit for the companies that make them. Is this what we need? It
would be a sad world where ‘life’ forms come into existence based on the logic of profit.

The cost of technology

Unlike a gun, the AI machine is a performer in itself. To think that such machines will be
subservient to us all the time is wishful thinking. We haven’t learnt anything about the master-slave
relation if we think that these machines are only meant to be our ‘slaves’ which make our lives
‘easier’. All technologies come with a cost (not just economic but also social and psychological)
and we have very little idea of the cost that AI will extract from us. Most worryingly, these thinking
machines, which are smarter than us, will know exactly how to manipulate us to the extent that we
will not be able to see their negative effects.

The only good thing about horrible dictators like Adolf Hitler is that they eventually die. Imagine a
Hitler who lives forever? This is what AI machines can do. The foolishness of men will come to
haunt the future of humankind in more ways than one. Is AI the final beginning of the end?
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It’s well known that we humans are not nearly as good as we think we are when it comes to
thinking about the future. From paper to telegraph, from steam engines to computers, human
beings have always feared new technology. We’ve always treated it as the ‘other’. Yet, we know
from history that we have always embraced technology eventually, to make our life better, easier.
There’s no reason to believe that our future with AI will be any different. What we fail to
acknowledge in all the raging rhetoric about AI gods and war machines in the media today is that
we are beguiled by the idea of evolution. If we sought to create tools of propaganda and change
and ended up using paper widely back in the day, today we seek a life beyond the material, we
seek answers to ‘what next’ for humankind.

Giant leaps

AI is a natural step or phase in the evolution of humankind. With every passing day, we’re
witnessing the rise of AI in health and medicine. It was recently reported that we can predict heart
diseases with machine learning, and that self-healing electronic skin lets amputees sense
temperature on prosthetic limbs. Health care and medicine become affordable and accessible with
AI taking centre stage in telemedicine and quick diagnosis. Water and energy networks become
accessible and widely usable when AI can mediate the use of different sources. We don’t need
humans to physically go to, and service, remote locations.

Like any other technology, AI is in a nascent stage and is being shaped by innovators across the
world. AI will not be one thing; there will be many kinds of AI and many kinds of species
augmented by AI. We’ll be witness to both the beauty and the dangers of what a few are creating.
That is why it’s more important now than ever before to get more people to participate in the
building and shaping of AI. Inclusive AI will mean that more of society will be able to enjoy its
benefits and participate in shaping the future. Technology inherently does not have agency. Its
interaction with us and the life we give it gives it agency.

This will be different as AI grows. We’re giving birth to a new world of intelligence, and the process
will be like raising children of a whole new species (or many new species). This species will not be
bound by the constraints of the human body and will exist in many forms across space and time.
We could twiddle our thumbs and write about the singularity and its fears. But it’s more important
for us to seed the world around us with the types of AI we want to see in the future. Today, we
have control and can shape AI in its early stages. We need to wrap our heads around what this
means to us and the responsibility with which it comes. How do we make it fail-safe? Do we hard
code backups/kill switches for situations that have gone bad? Maybe Isaac Asimov’s three laws
are the sci-fi equivalent that we can draw inspiration from?

It’s all in our hands

We forget that we are the creators of technology. AI, by itself, is not looking to destroy humanity.
We can’t wash our hands of it and question whether AI can destroy humanity, as though we have
nothing to do with it. Whether we use AI to augment ourselves, create new species, or use it to
destroy lives and what we’ve built is entirely in our hands — at least for now.

Ashwini Asokan is the CEO and founder of Mad Street Den, a computer vision and AI company
based in Chennai
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We are told that AI is working magic, and also that it may lead to humankind’s ultimate destruction.

Strong and weak AI

While we are far from “strong AI” (the idea of ‘thinking’ machines) we already have “weak AI” all
around us — from translation Apps to facial recognition on social networks. But for most marketers
AI has just become a buzzword for any form of algorithmic decision-making or usage of big data
combined with self-improvement. Weak AI builds on mathematical techniques that have been
developed since the 1940s, but have only more recently been computationally feasible.

Apart from computational power, AI requires copious amounts of data to learn. This data can
either be generated by the machine itself — imagine a machine being instructed in the basic rules
of chess and what constitutes “success”, and then playing millions of games against itself and
using that as the basic data for improving itself — or it has to be provided data. If the data being
provided have not been cleaned (whether in terms of accuracy or bias), then the resultant learning
will also exhibit the flaws in the data.

By using AI to create closed captions on videos on YouTube, Google is helping all persons with
hearing impairment (but currently in a restricted number of languages); by using AI for real-time
image recognition, visually impaired persons are provided a chance to have the world in front of
them narrated to them. And it is not just in rational “thinking” that AI can aid humankind, but also
by performing emotional labour (as movies like Her highlight). These beneficial uses of AI cannot
be denied. Despite the beneficial uses of AI, scientists and leading thinkers like Stephen Hawking,
Nick Bostrom, and Elon Musk warn us about the dangers of AI and the coming technological
singularity.

Ethics and regulation

While it may sound trite, the greatest promise of AI is that of beneficial change at a faster rate than
ever before, and accelerating. The greatest challenge of AI is the same, except with harmful
change. While technological capabilities — and with it human capabilities to use technology — are
changing at a faster pace than ever before, our ability to arrive at ethical norms regarding uses of
AI and our ability to regulate them in an intelligent and beneficial manner have not nearly kept
pace, and are not likely to. That is why we need AI researchers to actively involve ethicists in their
work. Some of the world’s largest companies are cornering the market for AI researchers with
backgrounds in mathematics and computation: Baidu, Google, Alibaba, Facebook, Tencent,
Amazon, Microsoft, Intel. They also need to employ ethicists.

Additionally, regulators across the world need to be working closely with these academics and
citizens’ groups to put brakes on both the harmful uses and effects of AI. Some parts of this will
involve laws regulating data which fuel AI, some will involve empowering consumers and citizens
vis-a-vis corporations and governments which are using AI, and some other parts will involve bans
on certain kinds of uses of AI. While some of the most difficult legal and ethical questions around
AI — involving liability for independent decisions made by AI — might not be questions we need to
answer as of now, given that we are still far from strong AI, we still have difficult questions to be
asked about harms caused by AI, everything from joblessness to discrimination when AI is used to
make decisions. But for governments to regulate, we need to have clear theories of harms and
trade-offs, and that is where researchers really need to make their mark felt: by engaging in public
discourse and debate on what AI ethics and regulation should look like. And we need to do this
urgently.
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Positive developments are taking place with regard to female genital mutilation
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Western Naval Command Concludes Exercise XPL-18
Ministry of Defence

Western Naval Command Concludes Exercise XPL-18

Posted On: 01 MAR 2018 2:05PM by PIB Mumbai

The Western Naval Command of the Indian Navy concluded a large scale operational exercise in
the Arabian Sea. The three week long exercise termed Exercise ‘Paschim Leher’ (XPL), tested the
operational readiness of the Western Naval Command and the execution of its operational plans.

           

Indian Navy concludes a large scale Operational Readiness Ex in Arabian Sea - 'Exercise
Paschim Lehar (XPL 18)' after 3 weeks which tested the Op Effectiveness of Western Naval
Command @DefenceMinIndia @nsitharaman @SpokespersonMoD @IAF_MCC @adgpi
@IndiaCoastGuard pic.twitter.com/8wW4jhJKGW

March 1, 2018
Over 40 naval assets including the aircraft carrier INS Vikramaditya, frontline ships of the Western
Fleet and Eastern Fleet (including the newly inducted Kolkata class), submarines, potent missile
vessels of the 22nd Killer Squadron, Patrol vessels and craft of the Local Flotilla and Indian Coast
Guard participated in the exercise. In addition, the exercise also witnessed intense flying activity
by the carrier borne Mig 29 Ks, P-8Is, IL-38SDs, Dorniers as well as Remotely Piloted Aircraft.
This exercise also saw enhanced  participation by the aircraft of the Indian Air Force, with
coordinated flying missions with the IN air assets.   Maritime role Jaguars, Su-30 MKI, AWACS,
Flight Refuellers participated in large numbers from different airfields in Gujarat, Maharashtra  and
North India. An amphibious landing was also conducted, which included the participation of the 91
Inf Bde of the Indian Army.

           

The XPL 2018 enabled testing and revalidation of operational plans and manoeuvres in a hostile
maritime scenario on India's Western Seaboard. Defence of Indian offshore assets, such as oil
rigs, escort operations of Indian merchant ships   as well as coastal defence, were also rehearsed.
The exercise will enable further refine the operational, logistics and administrative  plans of the
Western Naval Command

---------------------------------------------------------------------------------------------------
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Fifty years of Thumba Equatorial Rocket Launching Station

When Sputnik 1 was launched by the Soviets in 1957, little did anyone in India imagine that within
five decades the country would become a powerhouse in the outer space arena and a major
proponent of its peaceful use.

During the 1950s and 1960s, the Cold War between the U.S. and the USSR accelerated as they
entered the space race, which eventually turned into a bitter rivalry and raised the risk of space
weaponisation. Thankfully, this was avoided after the Outer Space Treaty of 1967.

It was against this backdrop that the Indian space programme was born in 1963 with the launch of
Nike-Apache sounding rockets from Thumba in Thiruvananthapuram. The launch site was named
the Thumba Equatorial Rocket Launching Station (TERLS), or India’s first space port. During the
1960s, TERLS became an international launch station and the sounding rockets launched from
here proved instrumental in studying the equatorial electrojet.

The Indian space programme received support from the U.S., the USSR, France, the U.K. and
West Germany. Often, this was in the form of technical equipment such as telemetry receivers,
tracking systems and computers. In return, India offered to dedicate TERLS to the United Nations
as a goodwill gesture. Consequently, the UN formally sponsored TERLS as an international
scientific facility open to all its members.

In his book India’s Rise as a Space Power, U.R. Rao, a pioneer of India’s space programme and
the ex-chairman of the Indian Space Research Organisation, said, “The sounding rocket
programme at TERLS was initiated through a unique international co-operative arrangement with
NASA of USA, CNES of France and Hydro Meteorological Service of USSR. The presence of a
strong ‘equatorial electroject’ current over Thumba, which was also very close to the geomagnetic
equator, made it an ideal site for the launch of sounding rockets.”

To commemorate the 50th anniversary of the dedication of TERLS to the UN, which fell on
February 2, 2018, ISRO honoured former employees of TERLS who had contributed to the
sounding rocket programme.

In these five decades and more, a lot of things have changed in the Indian space programme. But
India’s commitment to the peaceful use of outer space has been a constant, a fact that is doubly
commendable given that the entire programme advanced on the back of a considerable resource
crunch. Compared to developed nations, the Indian programme still functions on a relatively small
budget.

At its heart, the space programme remains focussed on civilian benefits, using space technology
to improve the life of the common man. This includes the use of satellites to: map and survey
crops, assess damage from natural disasters, and bring telemedicine and telecommunication to
the remote areas of rural India.

Martand Jha is a junior research fellow at the School of International Studies, Jawaharlal Nehru
University

Receive the best of The Hindu delivered to your inbox everyday!
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Positive developments are taking place with regard to female genital mutilation
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NASA launches advanced weather satellite for western U.S.

A United Launch Alliance Atlas V rocket lifts off from Cape Canaveral Air Force Station Thursday
on March 1, 2018. The rocket is carrying the GOES-S weather satellite.   | Photo Credit: AP

NASA launched another of the world’s most advanced weather satellites on Thursday, this time to
safeguard the western U.S.

The GOES-S satellite thundered toward orbit aboard an Atlas V rocket, slicing through a hazy late
afternoon sky. Dozens of meteorologists gathered for the launch, including TV crews from the
Weather Channel and WeatherNation.

GOES-S is the second satellite in an approximately $11 billion effort that’s already revolutionising
forecasting with astonishingly fast, crisp images of hurricanes, wildfires, floods, mudslides and
other natural calamities.

The first spacecraft in the series, GOES-16, has been monitoring the Atlantic and East Coast for
the past year for the National Oceanic and Atmospheric Administration . The same first-class
service is now coming to the Pacific region.

Besides the West Coast, Alaska and Hawaii, GOES-S also will keep watch over Mexico and
Central America. It will become GOES-17 once it reaches its intended 22,000-mile-high orbit over
the equator in a few weeks, and should be officially operational by year’s end.

“We can’t wait!” tweeted the National Weather Service in Anchorage just before the rocket soared
from Cape Canaveral Air Force Station.

The weather service’s Jim Yoe said on NASA TV that he was “really excited” to see his first launch
in person.

“I’m even more excited about the work that’s coming up for me and my colleagues, putting these
new data to work for better forecasts and warnings for the American public,” said Mr. Yoe, an
official at the Joint Center for Satellite Data Assimilation.

With these two new satellites, NOAA’s high-definition coverage will stretch from the Atlantic near
West Africa, a hotbed for hurricane formation, all the way across the U.S. and the Pacific out to
New Zealand.

It’s the third weather tracker launched by NASA in just over a year- “three brilliant eyes in the sky,”
as NOAA satellite director Stephen Volz puts it. GOES-16 launched in late 2016 and an
environmental satellite rocketed into a polar orbit from California last November.

These next-generation Geostationary Operational Environmental Satellites, or GOES, are “a
quantum leap above” the federal agency’s previous weather sentinels, Mr. Volz said. This is the
18th launch of a GOES since 1975; one was lost in an explosion during liftoff and all but three of
the satellites already up there are retired. Rockets by United Launch Alliance, a venture between
Lockheed Martin and Boeing, carried all those GOES.

Even as it was still being checked in orbit, GOES-16 provided invaluable data to firefighters
battling blazes in Texas, Oklahoma and elsewhere last March and to Houston-area rescue teams
in the flooded aftermath of Hurricane Harvey last August, according to officials. GOES-16 also
observed the uncertain path of Hurricanes Irma and the rapidly intensifying Hurricane Maria in



crackIAS.com

crackIAS.com

September.

GOES-16 “turned out to be better than we expected it to be,” said National Weather Service
director Louis Uccellini, on hand for Thursday’s launch. The satellite wasn’t officially on duty yet,
“and we were just standing there gawking at the imagery,”

As Hurricane Harvey approached the Texas coast, the satellite revealed the clouds sinking in the
eye and the eye expanding as the storm morphed from a category 2 to 4, Mr. Uccellini said. Those
images helped determine when it was safe for rescue teams to go out and save stranded
residents, he added.

The satellite also alerted authorities in Texas and Oklahoma to the eruption of new blazes even
before the 911 calls came in, Mr. Uccellini said. He said the satellite also tracked the direction of
the fires like never before, prompting first responders to later tell NOAA, “You saved lives.”

Two more are planned in this four-satellite series- GOES-T in 2020 and GOES-U in 2024. The
$10.8 billion cost includes the development, launch and operation of all four satellites as well as
ground systems through 2036.

Receive the best of The Hindu delivered to your inbox everyday!

Please enter a valid email address.

Analyses brain waves to recreate the facial image a user is thinking about
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Indian, US officials in Pokhran to test fire howitzer

A group of officials from India and the United States were at the Pokhran firing range on Monday
to test-fire M777 ultra-light howitzers in the wake of an accident during its trial in September last
year.

In May 2017, the Army took delivery of two M777 ultralight howitzers made by the BAE Systems
US under a contract signed in 2016.

During trial firing, a projectile had burst in the barrel. After the accident, the two sides formed a
joint team to examine the issue. The team will review Monday’s results.
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Blockchain is a pipe dream despite the hype

Predictions that bitcoin and other cryptocurrencies will fail typically elicit a broader defence of the
underlying blockchain technology. Yes, the argument goes, over half of all “initial coin offerings” to
date have already failed, and most of the 1,500-plus cryptocurrencies also will fail, but “blockchain”
will nonetheless revolutionize finance and human interactions generally.

In reality, blockchain is one of the most overhyped technologies ever. For starters, blockchains are
less efficient than existing databases. The required storage space and computational power is
substantially greater, and the latency higher, than in the case of a centralized application.
Blockchains that incorporate “proof-of-stake” or “zero-knowledge” technologies require that all
transactions be verified cryptographically, which slows them down. Blockchains that use “proof-of-
work”, as many popular cryptocurrencies do, raise yet another problem: they require a huge
amount of raw energy to secure them. This explains why bitcoin “mining” operations in Iceland are
on track to consume more energy this year than all Icelandic households combined.

Blockchains can make sense in cases where the speed/verifiability trade-off is actually worth it, but
this is rarely how the technology is marketed. Blockchain investment propositions routinely make
wild promises to overthrow entire industries, such as cloud computing, without acknowledging the
technology’s obvious limitations.

Consider the many schemes that rest on the claim that blockchains are a distributed, universal
“world computer”. That claim assumes that banks, which already use efficient systems to process
millions of transactions per day, have reason to migrate to a markedly slower and less efficient
single cryptocurrency. This contradicts everything we know about the financial industry’s use of
software.

Another false assumption is that blockchain represents something akin to a new universal
protocol, like TCP-IP or HTML were for the Internet. Such claims imply that blockchain will serve
as the basis for most of the world’s transactions and communications in the future. This makes
little sense. Blockchains themselves rely on protocols like TCP-IP, so it isn’t clear how they would
ever serve as a replacement.

Furthermore, unlike base-level protocols, blockchains are “stateful”—they store every valid
communication that has ever been sent to them. As a result, well-designed blockchains need to
guard against spamming. This explains why Bitcoin Core, the bitcoin software client, processes
only five-seven transactions per second, compared to Visa, which reliably processes 25,000
transactions per second.

Just as we cannot record all of the world’s transactions in a single centralized database, nor shall
we do so in a single distributed database. Indeed, the problem of “blockchain scaling” is unsolved,
and is likely to remain so for a long time.

Although we can be fairly sure that blockchain will not unseat TCP-IP, a particular blockchain
component—such as ethereum’s smart-contract languages—it could eventually set a standard for
specific applications, just as Enterprise Linux and Windows did for PC operating systems. But
betting on a particular “coin”, is not the same thing as betting on adoption of a larger “protocol”.
There is little reason to think that the value to enterprises of specific blockchain applications will
capitalize directly into only one or a few coins.

A third false claim concerns the “trustless” utopia that blockchain will supposedly create by
eliminating the need for financial or other reliable intermediaries. This is absurd for a simple
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reason: every financial contract in existence today can either be modified or deliberately breached
by the participating parties. Automating away these possibilities with rigid “trustless” terms is
commercially non-viable.

Moreover, many appropriate applications of blockchain in finance will require intermediaries
because there will be circumstances where unforeseen contingencies arise, demanding the
exercise of discretion. The most important thing blockchain will do in such a situation is ensure
that all parties to a transaction are in agreement with one another about its status and their
obligations.

It is high time to end the hype. Bitcoin is a slow, energy-inefficient dinosaur that will never be able
to process transactions as quickly or inexpensively as an Excel spreadsheet. Ethereum’s plans for
an insecure proof-of-stake authentication system will render it vulnerable to manipulation by
influential insiders. Ripple’s technology for cross-border interbank financial transfers will soon be
left in the dust by SWIFT. Centralized e-payment systems with almost no transaction
costs—Faster Payments, AliPay, WeChat Pay, Venmo, Paypal, Square—are already being used
by billions of people.

On its own, blockchain is hardly revolutionary. In conjunction with the secure, remote automation
of financial and machine processes, however, it can have potentially far-reaching implications.

Ultimately, blockchain’s uses will be limited to specific, well-defined, and complex applications that
require transparency and tamper-resistance more than they require speed—for example,
communication with self-driving cars or drones. As for most of the coins, they are little different
from railway stocks in the 1840s, which went bust when that bubble—like most bubbles—burst.
©2018/Project Syndicate

Nouriel Roubini and Preston Byrne are, respectively, CEO of Roubini Macro Associates, and a
fellow of the Adam Smith Institute.

Comments are welcome at theirview@livemint.com
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What is cryptojacking and how can it infect your computer?

Cryptojackers usually target popular websites which draw audiences numbering in the millions
every day.   | Photo Credit: Reuters

The transition to a digital economy has rendered financial services more dependent on
technology, and the maintenance of a robust framework to protect personal information has
acquired greater importance. The already difficult task of keeping pace with hackers trying to
access online finances has become even more complicated with the emergence of
cryptocurrencies. It has spawned a new breed of hackers – cryptojackers. To understand
cryptojackers, however, you need to understand cryptocurrency miners.

Cryptocurrencies like Bitcoin are based on a technology called blockchain, which involves
maintaining a digital ledger to publicly record transactions.

A blockchain is reliant on the network of computers that run the software for the cryptocurrency.
The computers participate in the relay of information regarding transactions made between
holders of the currency. These computers, called nodes, can be operated by anyone who
downloads the bitcoin software available for free online. When a transaction is initiated, encrypted
details are transmitted among all nodes.

This web of nodes includes those operated by miners, whose objective is to group the outstanding
transactions into blocks and then add them to the blockchain, since doing this involves a reward.
Adding encrypted transactions to the blockchain is accomplished by the miner's cryptocurrency
software solving a complex mathematical puzzle involving the numerical keys to the encryption.

Once a node has hit upon the right combination, it conveys its success to other nodes.
Subsequently, other miners drop processing that block and move on to the next. The winning node
that registers a transaction by adding it to the blockchain is rewarded in Bitcoin.

Often, the cost of mining becomes prohibitive since high-end machines with substantial computing
power are required to solve the puzzle in a timely manner. The electricity required to power the
hardware is also considerable, adding to the cost.

Cryptocurrencies are a boon for individuals or corporations which seek financial anonymity. The
lack of a central regulatory authority has made it possible for trade in illegal goods to happen
through the virtual currencies. However, exchanges that trade bitcoin have witnessed massive
fluctuation in prices owing to speculation. The trade in bitcoin remains lucrative.

The valuation of a single bitcoin was 65,693 on January 1, 2017. Its value had peaked at
12,59,942 in December 2017, before conceding gains owing to factors such as governments
proposing laws to outlaw cryptocurrencies. Bitcoin was valued at 7,40,376 at the time of writing.
This implies that if a lakh of rupees was invested in bitcoin in January 2017, it would have yielded
19.17 lakh at the end of the calendar year.

Another way to have to a piece of the cryptocurrency pie is by leveraging hardware assets to mine
for coins. The software for mining cryptocurrencies like bitcoin are open source and are available
online. Applications that can be used for the same include Bitcoin Miner (which is available for free
download on Windows through the Microsoft Store) and Easy Miner, among others. However, the
hardware processing speed required to make mining a feasible are found only in high-end
workstations that are powered by GPUs. Hence lone-wolf miners are a rare tribe in the sooty
underbelly of the dark web.
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The latest threat to computers worldwide is the rise of cryptojacking. The phenomenon is not
restricted to the miniscule minority that trades in cryptocurrencies or uses their systems to mine for
coins. All users who browse the internet are vulnerable to their systems being ‘cryptojacked’.

To work around the cost overruns that diminish the lustre of mining as a lucrative proposition,
attackers have taken to employing malware to force an entry into the computers of remote users,
and then using their hardware to mine for coins. This form of distributed computing can be
profitable since it eliminates the cost burden of owning a mining rig with hundreds of processors.
With more people on the Internet than ever before, there is greater computing power -- be it
through desktops, laptops, tablets, or even mobile devices -- that can be maliciously subverted
without the knowledge of their owners.

Cryptojackers usually target popular websites which draw audiences numbering in the millions
every day. Once the malware patch has been embedded on a website, it infects the web browsers
of visitors, slowing down their machines, often causing them to overheat.

Websites and apps which do not seemingly charge a fee for your consuming their content survive
on revenue from digital advertising. However, websites like the file-sharing platform Pirate Bay
have been found to be employing code which hijacks your system and uses it for mining Monero –
a cryptocurrency whose value has almost increased fivefold in the past six months.

Many websites view this as an alternative source of revenue, bypassing intrusive advertisements.
In return for content and services, proprietors of websites farm out processors located in disparate
geographic locations to mine cryptocurrencies. Coinhive is a tool that allows companies to
‘monetize their digital business with their users’ CPU power.’ The tool patches the JavaScript for
the website’s pages, enabling it to stealthily access the hardware of its users without their
knowledge.

According to digital security firm Wandera, scripts like Coinhive can be embedded on to any app
or website, and that users of social media platforms like Facebook, Instagram, and Pinterest are
exposed to links containing malicious scripts. The increase in number of mobile devices which are
being used to access the internet has also put a large segment of devices running on relatively
open environments such as Android at risk of being infected. Wandera found that mobile devices
that fell prey to cryptojacking websites and apps increased by 287% between October and
November 2017.

Apple’s iPhones are also vulnerable to being cryptojacked. Wandera researchers found that an
iPhone 7 which had a browser tab infected by Coinhive open for two hours, would result in the
battery being completely depleted. It was also found that the temperature increased by 20 degrees
Celsius from the ambient core temperature when the processor was used for mining at the behest
of cryptojackers.

Most of the websites that have been found to use staelth to mine bitcoins on remote systems, use
Coinhive. Despite the burgeoning processing power of handheld devices, laptops and desktops
possess greater muscle to cruch the numbers required to solve hash functions for mining. Here is
a list of applications that could protect your computer from attacks by cryptojackers.

1. NoCoin

It is an extension that can be loaded on web browsers like Google Chrome, Mozilla Firefox, and
Opera. In addition to Coinhive, it provides security against other mining software which mine for
bitcoin, ethereum, and ripple. However, it also allows users to turn off protection for certain
websites. This provision gives users the authority to wilfully trade their processing power for the
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services offered by a particular website. NoCoin is an open source tool, the code to which is
available on Github.

2. MalwareBytes

Unlike NoCoin, this a software package that acts as a bulwark against a wide variety of malware,
and also hackers who try to breach private networks. It is an enterprise software with versions for
both personal and professional use. The company boasts that its product detected and
quarantined 1,30,000 WannaCry ransomware infections in the first week of its outbreak. Corporate
networks are at greater risk to cryptojacking since the the terminals are usually interlinked and
possess advanced hardware. MalwareBytes also allows users to remove particular domains or IP
addresses from its block list.

3. minerBlock

minerBlock is another anti-mining browser extension that can block cryptojacking attempts by
software patches on websites. It maintains a blacklist of compromised websites, and lets users
manually add to this list. It is particularly effective in combating code snippets that may be hidden
inline in web pages. This extension can block, as well as defuse attacks that have previously
breached a system's firewall.

While these tools are not completely infallible, they provide a first line of defence against potential
security breaches. Given the dependence of critical personal information on technology, the
consequences of voluntarily, or involuntarily letting cryptominers trespass on your computing real
estate can be far-reaching.
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Gene responsible for neurodevelopmental disorders identified

Artist's illustration of a DNA double helix   | Photo Credit: Reuters

Researchers, including one of Indian origin, have identified a gene responsible for
neurodevelopmental disorders such as autism, an advance that may lead to better treatments.

“Our studies reveal that in complex brain disorders that have a loss of many genes, a single
deleted gene is sufficient to cause symptoms for the patients,” said Karun Singh from McMaster
University in Canada. “This is exciting because it focuses our research effort on the individual
gene, saving us time and money as it will speed up the development of targeted therapeutics to
this gene alone.”

Many neurodevelopmental disorders are caused by large missing pieces of genetic material in a
person’s genome that contain several genes, termed a ‘microdeletion’ Accurately diagnosing a
gene microdeletion helps doctors to predict patient outcome and to determine if a new treatment is
available.

The researchers used genetically engineered models and computer algorithms to study a human
genome, which allowed them to pinpoint the single gene in question.

“Our next step is to screen candidate drugs that correct the cognitive brain deficits caused by
genetic mutations in TAOK2, and identify candidates for pilot clinical trials,” said Singh, co-author
of the study published in the journal Molecular Psychiatry.
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China’s great leap forward in science and engineering

Sixty years ago, Chairman Mao Zedong of China launched his great leap forward, a plan for social
and economic transformation that is widely believed to have resulted in the great Chinese famine
of the 1950s. Luckily for China, in the intervening years since then, systematic development
programmes and diligent execution begun by Deng Xiaoping and continued by subsequent
governments have lifted 700 million people out of poverty, brought prosperity to millions of
households and put China on an undeniable path to super-power status.

China has now turned its attention to science, engineering (S&E) and innovation in a wide variety
of fields like telecommunications, biotechnology, space, quantum computing, artificial intelligence
and nano-technology.

In January this year, the National Science Foundation (NSF) in the United States reported that for
the first time the number of scientific publications from China in 2016 outnumbered those from the
US, 426,000 to 409,000. China’s science establishment is pursuing scientific dominance with
steely resolve backed by an impressive war-chest. Annual expenditure on research and
development (R&D) in China has risen to $279 billion, second only to the US. It is expected to
cross the US in a few years.

Chinese R&D spending today accounts for nearly 21% of the world’s total spending of $2 trillion.
This spending grew at a rate of 18% a year between 2010 and 2015, four times faster than the
US. The number of Chinese graduates in S&E is now approaching about 400,000 a year, double
that of the US.

Starting about 10 years ago, Chinese Universities awarded more PhDs in S&E than the US. Even
in the US, nearly 1/3rd of PhDs are awarded to students who have earned their baccalaureate
degrees from foreign institutions, particularly from China. A concerted effort through the Thousand
Talents plan has lured back hundreds of Chinese scholars from the West with the promise of
modern laboratories and the freedom to pursue scientific research.

That explosion in S&E education is translating into demonstrable projects in the applied sciences.
The world’s largest genetics research centre is now a Chinese company called BGI in Shenzhen.
BGI is the largest customer of Illumina, the incumbent leader in genetic sequencing machines. BGI
has set its sights on making the fastest next-generation sequencer in the world in order to meet
the Chinese target of sequencing millions of it citizens by 2030. At the other end of the spectrum,
the Chinese have launched a mission to the far side of the moon, a feat not achieved by the US or
Russia. The two-part Chang’e 4 mission, named after the Chinese moon goddess, will first
establish a communication link between earth and the lunar far side and then launch a rover. The
scientific pay-off is significant. Stray radio signals from earth are blocked on the far-side allowing a
fully shielded view of the radio universe.

The message for India is clear. We must begin a systematic multi-decadal focus on R&D.

First, the facts. According to the National Science Foundation’s report, India spends a meagre $36
billion on R&D. The Indian Economic Survey for 2017-18 concludes that adjusted for its stage of
development, India underspends on R&D. Money is, of course, only one part of the equation. The
other is the ecosystem and environment that makes for scholarship in basic sciences and the
translation of that into the applied sciences. The governmental system for that is fractured by the
divide between Universities and Soviet-style science laboratories. The Council of Scientific and
Industrial Research (CSIR) oversees 38 laboratories in a variety of fields from genomics to leather
technology. In addition, a few world-class institutes do exist such as the Tata Institute for
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Fundamental Research (TIFR), the Indian Institute of Science (IISc.) and the National Center for
Biological Sciences (NCBS). In terms of citations, Panjab University, the IITs, TIFR and the CSIR
labs lead the pack. In the field of applied science, the Indian Space Research Organisation (Isro)
takes the prize for punching well above its weight. Private sector R&D is focused narrowly in the
pharmaceutical, IT and automotive industries. Basic science R&D is not often supported by the
private sector.

Starved of funding and an integrated infrastructure for research, India’s universities have become
mere degree granting institutions. Hemmed in by bureaucratic pay-scales and career paths,
India’s research institutions have transformed scholars into clerks. Despite these constraints, the
few institutes that combine education, research facilities, global access and funding like TIFR,
IISc, NCBS and the IITs (pay-scales remain a challenge) have managed to produce some world-
class scholarship. India’s path forward must anchor itself on these models, attract Indian diaspora
PhDs and seek a widened footprint from private sector R&D. As India proceeds towards becoming
a middle-income economy it will have little choice but to focus on its own great leap forward in
science and engineering.

P.S: “We need a spirit of victory, a spirit that will carry us to our rightful place under the sun, a
spirit which can recognize that we, as inheritors of a proud civilization, are entitled to our rightful
place on this planet. If that indomitable spirit were to arise, nothing can hold us from achieving our
rightful destiny”, said C.V. Raman, India’s first Nobel Prize winning scientist.

Narayan Ramachandran is chairman, InKlude Labs. Read his earlier columns at
www.livemint.com/avisiblehand

Comments are welcome at narayan@livemint.com
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How AI can help the Indian Armed Forces

Of all the purported uses of Artificial Intelligence (AI), it would be hard to find one more
controversial than its possible use for military purposes. In popular consciousness, the idea of
military AI immediately brings to mind the notion of autonomous weapon systems or “killer robots”,
machines that can independently target and kill humans. The possible presence of such systems
on battlefields has sparked a welcome international debate on the legality and morality of using
these weapon systems. The controversies surrounding autonomous weapons, however, must not
obscure the fact that like most technologies, AI has a number of non-lethal uses for militaries
across the world, and especially for the Indian military. These are, on the whole, not as
controversial as the use of AI for autonomous weapons, and, in fact, are far more practicable at
the moment, with clear demonstrable benefits.

For the Indian military especially, these potential uses of AI could prove to be exploitable low-
hanging fruit to quickly and effectively enhance its technological capabilities. Put together, there
are three areas where AI can be readily deployed without much controversy or effort.

First, logistics and supply chain management. This is arguably the lowest of the low-hanging fruits
available to the Indian military. Substantial work has already been done in deploying AI for
logistics and supply chain management in the civilian sector, with several Indian companies also
having built considerable expertise in this area. It would, therefore, not require much effort to
transfer the technology, knowledge and expertise already present in the civilian space to meet the
military’s needs. An efficient logistics system lies at the heart of any well-functioning military, and
this is especially complicated for the Indian Armed Forces given the diverse environments and
conditions they operate in. AI-backed systems could go a long way in increasing efficiencies,
reducing wastage and overall costs in the military’s logistics management.

Second, cyber-operations. As cyber warfare becomes faster, more sophisticated and more
dangerous, it becomes necessary to develop both offensive and defensive cyber-war capabilities
both to protect the military’s own assets and communication links, and to attack similar assets of
opposing militaries. Specifically trained AI systems could actually prove to be far more efficient
and effective than humans for such tasks. The scale and speed of the responses necessary in
evolving cyber-operation domains make it unlikely that humans will be able to tackle evolving
threats in an effective manner by themselves. A number of cybersecurity experts and
commentators believe that AI is the future of cyber-operations, with machine-on-machine
engagements increasingly becoming the norm, especially to counter low-order or routine threats.

Third, intelligence, surveillance and reconnaissance (ISR). This has already been put into practice
by various countries, including the US, and, possibly, China. Using AI for ISR tasks can take two
different forms. The first is the use of AI in unmanned vehicles and systems, whether on air, land,
or on and under water. This includes increasingly ubiquitous drones but also unmanned ships and
submersibles and ground vehicles. Such “intelligent” unmanned systems could be used for
patrolling in harsh terrains and weather conditions, providing harbour protection, and allowing the
deploying force to scout the battlefield or conflict zone with no danger to human soldiers. The
second use is for data analysis and interpretation. An AI system could, for instance, be trained to
pick out predetermined suspicious behaviour from the video footage of a surveillance drone, and
thereby identify potential targets. Much of this work is currently done by humans, but the time
taken and possible data under-analysed is immense. AI could do in a few hours what would have
taken a human days to do, and in a significantly more efficient manner. This fact has led the US to
develop and deploy an experimental system called Project Maven, which analyses video footage
from drones to identify potential threats in the US’ fight against the Islamic State (IS).
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The three specific use-cases discussed above are the very low-hanging fruit that can be exploited
with the existing technical and manpower capabilities. The incorporation of these AI systems in the
functioning of the Indian military could potentially lead to a long-term reduction in costs, while
improving its technological capabilities. Further, the technology for each of these use cases is
already present in some form principally in the civilian space.

To fully exploit their potential, however, the Indian military needs to build a close working
relationship with the vibrant private technology sector in India, and especially with start-ups doing
exciting work in the AI space. This will inevitably involve handing over potentially sensitive data to
private firms so as to enable the building of AI systems that can meet the specific needs of the
Indian Armed Forces. This is entirely uncharted territory in India, and to assuage the valid
concerns that may arise with sensitive data being in private hands, a unique legal “trust model”
needs to be built that accounts for the needs of the military and technological innovation. While the
development of such a model may, in fact, prove to be a tougher task than the simple integration
of AI technologies, it needs to be done if the Indian military is to prepare itself for warfare in the
21st century.

R. Shashank Reddy is a research analyst with Carnegie India.

Comments are welcome at theirview@livemint.com
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A new state of matter created

The electron (blue) orbits the nucleus (red) - and its orbit encloses many other atoms of the Bose-
Einstein-condensate (green).   | Photo Credit: TU Wien

An international team of physicists have successfully created a “giant atom” and filled it with
ordinary atoms, creating a new state of matter termed “Rydberg polarons”. These atoms are held
together by a weak bond and is created at very cold temperatures.

“For us, this new, weakly bound state of matter is an exciting new possibility of investigating the
physics of ultracold atoms,” says Joachim Burgdörfer, theoretical physicist from TU Wein and one
of the authors of the paper published in Physical Review Letters.

Dr.Ganesh Ramachandran from the Condensed Matter Group at Institute of Mathematical
Sciences, Chennai explains the new Rydberg polarons

This is an intricate experiment that builds upon several advances that were achieved over the past
two decades.

It uses ideas from two different fields: Bose Einstein Condensation and Rydberg atoms.

A BEC (Bose Einstein Condensate) is a liquid-like state of matter that occurs at very low
temperatures. A BEC can be perturbed to create excitations which are akin to ripples on a lake.
Here, the authors have used a BEC of strontium atoms.

Electrons in an atom move in regular orbits around the nucleus, somewhat like planets around the
sun. A ‘Rydberg atom’ is an atom in which an electron has been kicked out to a very large orbit.
These have interesting properties and have been studied for a long time.

In this work, the authors used laser light on a BEC of strontium atoms so that it impinges on one
strontium atom at a time. This excites an electron into a large orbit, forming a Rydberg atom. This
orbit is large enough to encircle many other strontium atoms inside it.

As the electron moves around many strontium atoms, it generates ripples of the BEC. The
Rydberg atom becomes inextricably mixed with these ripples and forms a new super-atom called a
‘Rydberg polaron’.

A particularly interesting implication is for cosmology. We know that our universe is filled with a
mysterious ‘dark matter’ which exerts a gravitational force on other forms of matter.

Some theories of dark matter postulate that it is a cosmic Bose Einstein Condensate, perhaps
composed of an as-yet-unknown type of particle. If we are indeed living in an invisible all
pervading Bose Einstein Condensate, this experiment can suggest ways to detect it.
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Scientists discover antibiotic-producing bacterium Planctopirus hydrillae

The new discovery may provide a solution to the problem of diseases becoming resistant to a
majority of known drugs and, from the ecological point of view, help in tidying up ammonia waste.  
| Photo Credit: Getty Images/iStockphoto

A novel species of a bacterium that produces antibiotic has been discovered by a professor in the
University of Hyderabad (UoH) and his researchers, the university said on Thursday.

“Found in the Buffalo Lake on the UoH campus, the newly discovered bacterium, Planctopirus
hydrillae, may provide a solution to the problem of diseases becoming resistant to a majority of
known drugs,” UoH said in a release.

The new bacteria would also clean up ammonia waste, a growing environmental concern, it said.

The bacterium was discovered by Venkata Ramana, Professor and Head, Department of Plant
Sciences, School of Life Sciences, UoH and his researchers, it said.

Scientists have been striving hard to find drugs to overcome the challenge of antimicrobial
resistance in the wake of disease-causing germs failing to respond to even the most potent
antibiotics, the varsity said.

“In this scenario, the discovery of antibiotic- producing Planctomycete may help in the
development of a new drug. The bacterium was isolated from aquatic plant Hydrilla,” the release
said.

The discovery was published in the latest issue of the scientific publication, Journal of Antibiotics,
it said.

“The new species reported by the researchers is a very uncommon bacterium belonging to the
phylum Planctomycetes and was isolated from the university campus,” Mr. Ramana said.

“This is the first report of an antibiotic producing bacterium from the phylum Planctomycetes.
Cultivating the bacteria of this phylum is extremely difficult. And we are the first group from India to
develop the art of cultivating these bacteria which are very useful even for environmental issues
particularly for the treatment of ammonia waste,” he said.

The bacteria are called as “Anamox (Anaerobic ammonia oxidising) bacteria,” Mr. Ramana said.

The senior professor said he and his team have been working to identify the chemical nature of
the antibiotic and the spectrum of antibiotic.

“They have also sequenced the genome of the bacterium,” the release said.

The team included researchers from Bacterial Discovery Laboratory, Centre for Environment,
Institute of Science and Technology, JNTU (Jawaharlal Nehru Technological University),
Hyderabad and UoH, it added.
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What is it?A recent report from the NITI Aayog said sex ratio at birth (SRB) nationwide had
dropped from 906 in 2012-2014 to 900 in 2013-2015. The SRB
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NASA probe set to uncover mysteries of rare ‘relic galaxy’

NASA’s Hubble Space Telescope is set on an Indiana Jones-type quest to uncover a rare ancient
“relic galaxy” hidden in our cosmic backyard that has remained unchanged for the past 10 billion
years.

The wayward stellar island may provide valuable insights into the origin and evolution of galaxies.

The galaxy, NGC 1277, started its life ferociously churning out stars 1,000 times faster than seen
in the Milky Way today.

However, it abruptly went quiescent as the baby boomer stars aged and grew ever redder.

Though Hubble has seen such “red and dead” galaxies in the early universe, one has never been
conclusively found nearby.

Where the early galaxies are so distant, they are just red dots in Hubble deep-sky images. NGC
1277 offers a unique opportunity to see one up close

“We can explore such original galaxies in full detail and probe the conditions of the early universe,”
said Ignacio Trujillo, at the University of La Laguna in Spain.

The researchers learned that the relic galaxy has twice as many stars as our Milky Way, but
physically it is as small as one quarter the size of our galaxy.

Perhaps like all galaxies it started out as a compact object but failed to accrete more material to
grow in size to form a magnificent pinwheel-shaped galaxy.

About one in 1,000 massive galaxies is expected to be a relic galaxy, like NGC 1277, researchers
have said.

Massive galaxies tend to have both metal-poor (blue) and metal-rich (red) globular clusters.

The red clusters are believed to form as the galaxy forms, while the blue clusters are later brought
in as smaller satellites are swallowed by the central galaxy.

“I’ve been studying globular clusters in galaxies for a long time, and this is the first time I’ve ever
seen this,” said Michael Beasley, from University of La Laguna.

The red clusters are the strongest evidence that the galaxy went out of the star-making business
long ago. However, the lack of blue clusters suggests that NGC 1277 never grew further by
gobbling up surrounding galaxies.

By contrast, our Milky Way contains about 180 blue and red globular clusters.

It is a markedly different environment for NGC 1277. The galaxy lives near the centre of the
Perseus cluster of over 1,000 galaxies, located 240 million light-years away.

NGC 1277 is moving so fast through the cluster, at two million miles per hour, that it cannot merge
with other galaxies to collect stars or pull in gas to fuel star formation. In addition, near the galaxy
cluster centre, intergalactic gas is so hot it cannot cool to condense and form stars.
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The upcoming NASA James Webb Space Telescope - scheduled for launch in 2019 - will allow
astronomers to measure the motions of the globular clusters in NGC 1277.

This will provide the first opportunity to measure how much dark matter the primordial galaxy
contains.

These atoms are held together by a weak bond and is created at very cold temperatures
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India’s arms imports from U.S. up by 550%: report

The U.S. recorded a blazing growth in its arms exports to India, recording over 550% growth in
2013-17 compared with the previous five years. As a result, the U.S. has become India’s second
largest supplier.

In contrast, Pakistan’s imports from the U.S. dropped by 76% in 2013-17 compared with 2008-12,
while it emerged as the largest recipient of Chinese arms exports, according to the latest report
from the Stockholm International Peace Research Institute (SIPRI).

Russia continued to be India’s largest arms supplier, accounting for 62% of India’s arms imports
between 2013 and 2017.

“India was the world’s largest importer of major arms in 2013-17 and accounted for 12% of the
global total. Its imports increased by 24% between 2008-12 and 2013-17,” SIPRI, which monitors
global arms transfers, said in the report released on Monday.

“The tensions between India, on the one side, and Pakistan and China, on the other, are fuelling
India’s growing demand for major weapons, which it remains unable to produce itself,” said
Siemon Wezeman, Senior Researcher with the SIPRI arms and military expenditure programme.

Chinese arms

While India continues to depend on imports for its arms requirements, China’s arms imports fell by
19 per cent between 2008-12 and 2013-17. While it was the world’s fifth largest arms importer in
2013-17, China has also emerged as the fifth largest arms exporter, with exports rising by 38%
between 2008-12 and 2013-17. A majority of these weapons have been procured by countries in
India’s neighbourhood.
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Indigenous module for submarines undergoing trials

Booster shot:INS Karanj, the third Scorpene class submarine, being launched in Mumbai in
January.Vivek BendreVivek Bendre  

The indigenous Air Independent Propulsion (AIP) module, which enhances the ability of
submarines to stay under water, is in an advanced stage of trials, a senior officer of the Navy said
on Friday. It is being developed by the Defence Research and Development Organisation
(DRDO). All Scorpène submarines will be equipped with it in due course.

“The DRDO AIP is in an advanced stage of experimental trials. Once proven on shore, it has to be
tested on a marine platform,” Vice-Admiral Srikanth said, speaking at the launch of a four-part
series by the Discovery channel on Indian submariners to commemorate 50 years of the Navy’s
underwater arm.

More scorpenes?

Asked whether the Navy would order three additional Scorpène submarines, Vice-Admiral
Srikanth said a decision would be made after the current project was completed. “Yes, there is
speculation, and even demand, to have three additional submarines at Mazagon Dock Limited.
Since we already have the production line, along with expertise, the option can be looked into. But
first, the existing project should complete on time.”

Earlier, the Navy planned to install the AIP module on the fifth and sixth submarines. But delays in
development meant it could not be done before the last two submarines were launched.

The first Scorpene submarine Kulvari has joined the Navy. It will go for a normal refit in 2023. The
next two submarines are in various stages of sea trials. Under a revised plan, the AIP module will
be installed on the submarines during upgrades. However, it is a complex and costly task.

Six Scorpene submarines are being made at Mazagon Dock Limited under technology transfer
from France.
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Don’t cut corners on India’s defence needs

It is a rare display of displeasure by the country’s armed forces. In a report presented to
Parliament on Tuesday, the Standing Committee on Defence said the funds allocated to the
armed forces in the defence budget for the next fiscal were inadequate to address the security
challenges staring India in the face. There are “huge deficiencies and obsolescence of weapons,
stores and ammunition existing in Indian Army,” said the report. Vice Chief Lt Gen Sarath Chand
told the House panel that the sum earmarked for modernisation (Rs 21,338 crore) wasn’t enough
to fund the 125 ongoing schemes, emergency procurements and weaponry for 10 days of intense
war. The government has allocated Rs 2.95 lakh crore for military spending during 2018-19. Of the
Rs 2,95,511 crore, Rs 99,947 crore is pegged for capital outlay which includes expenditure on
modernisation.

One implication of this shortfall is that the Indian Army will not be able to acquire new major
weapon platforms during 2018-19. New acquisition deals, such as those for artillery guns, attack
helicopters and infantry weapons, likely to be signed in this period, could be delayed. The
implementation of the Seventh Central Pay Commission and the One Rank One Pension formula
means that the Army’s wage and pensions bill has seen a spike. Payroll and pension costs will
constitute 56% of defence expenditure. In effect, in 2018-19, the army is likely to spend
significantly more on pensions than on acquiring new weapons platforms.

Lack of modernisation and shrinking defence spending are not the only problems the Army is
confronted with. The procurement process is often onerous. An internal ministry study reportedly
said the process was so slow that, in the past three years, less than 10% of proposed arms deals
met their timelines. Make in India remains a mere slogan in the world’s largest importer of defence
equipment. No wonder, to expedite capital acquisitions, defence minister Nirmala Sitharaman set
up a Raksha Mantri Advisory Committee on Ministry of Defence Capital Projects last month.

Analysts perceive it as a case of misplaced priorities. India’s share of the defence budget as a
ratio of the Total Central Government Expenditure for 2018-19 is 12.1%. In Pakistan, it is to the
tune of 25-30%. India has just 1.25 soldiers per 1,000 people compared to China’s 2.23 and
Pakistan’s 4.25. Also, for the last six years, India’s defence expenditure as a percentage of GDP
has been shrinking — this year it slipped to a new low of 1.57% of the GDP, the lowest ever drop
in defence expenditure as a percentage of the GDP since 1962 when India was at war with China.

With respect to the increased threat perception, the possibility of a two-front war, flashpoints such
as Doklam, rampant cross-border firing and militancy, there appears to be a mismatch between
the operational needs of the army and the monies allocated to it. Critics say the Indian Armed
Forces (especially the Army) is arguably too person-heavy and needs force rationalisation. Still, till
the time the Army’s pensions and wages bill continues to weigh down its finances, the push for
modernisation and battle preparedness – and meeting urgent requirements for light machine guns,
rifles, ammunition, tanks and combat vehicles — may have to wait.
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GSAT-6A gives India bigger eye in the sky

The Indian Space Research Organisation (ISRO) successfully placed a communication satellite
GSAT-6A in a geosynchronous transfer orbit. It was carried on board the GSLV F-08 from the
Satish Dhawan Space Centre here on Thursday.

The GSAT-6A is a communication satellite that incorporates the high-thrust Vikas engine. It will
complement the GSAT-6, which is already in orbit. The GSAT-6A’s antenna has a diameter of six
metres — it can be unfurled and opened like an umbrella once it reaches its prescribed orbit.

The ISRO team at Mission Control appeared pensive waiting for the indigenous cryogenic upper
stage to fire and take the satellite into its initial orbit. Former Chairmen of ISRO, K. Radhakrishnan
and A.S. Kiran Kumar, too, watched the proceedings from Mission Control.

“These two satellites combined will provide platforms for development of advanced technologies
such as the unfurlable antenna, hand-held devices, and ground networks,” K. Sivan, Chairman,
ISRO, said after the satellite was placed in an initial orbit of a perigee of 170 km and apogee of
35,975 km, 18 minutes after the rocket blasted off at 4.56 p.m.

The satellite will be placed at a height of 36,000 km in a geostationary orbit, and the antenna will
be unfurled in the coming days.
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All you need to know about ISRO’s GSAT 6A satellite launch

A view of the GSLV F08.   | Photo Credit: ISRO

The Indian Space Research Organisation (ISRO) will launch the GSAT 6A satellite on Thursday at
4.56 p.m. from Sriharikota. This is a step forward for ISRO in its indigenous communication
satellites programme.

The GSLV F08, which will carry the 6A satellite, will be sent from the second launch pad in
Sriharikota. This will be the 12th GSLV flight and the sixth flight with the Cryogenic Upper Stage.
This satellite will provide mobile communication to India through multi-beam coverage. There are
two improvements to the GSLV F08, ISRO has said. These are, the induction of the Vikas engine
and an electromechanical actuation system.

The GSAT 6A has been in the news before, but for the Antrix-Devas deal. Under the deal, Antrix,
ISRO’s commercial arm, was to provide 70 MHz of the scarce S-Band wavelength to Devas for its
digital multimedia services. This was to be done by leasing 90 per cent of the transponders in
satellites GSAT-6 and GSAT-6A that are proposed to be launched by ISRO. Devas, in turn, was to
pay Antrix a total of $300 million over 12 years.

The agreement was signed on January 28, 2005. Consequently, the Department of Space (DoS)
got the Cabinet approval for the building of GSAT-6 at a cost of 269 crore and GSAT-6A at a cost
of 147 crore under the Commission’s delegated powers.

The deal was annulled in 2011 when irregularities were found in the financial management.

Weighing 415.6 tonnes, the GSLV F08 will put the GSAT 6A into orbit 17 minutes and 46 seconds
after its launch.

Perkin discovered the first synthetic dye, known as mauveine.
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Biggest space telescope launch delayed

Technicians lift the mirror of the James Webb Space Telescope at the Goddard Space Flight
Center in Greenbelt   | Photo Credit: Laura Betz

NASA has delayed the launch of its much awaited, $8 billion James Webb Space Telescope —
set to be the world’s biggest space observatory — until at least May 2020.

The telescope is currently undergoing final integration and test phases that will require more time
to ensure a successful mission, the U.S. space agency said.

The James Webb Space Telescope will be complementing the scientific discoveries of NASA’s
Hubble Space Telescope and other science missions. The observatory will solve mysteries of our
solar system, according to NASA.

After an independent assessment of remaining tasks for the highly complex space observatory,
Webb’s previously revised 2019 launch window is now targeted for about May 2020.

‘Given highest priority’

“Webb is the highest priority project for the agency’s Science Mission Directorate, and the largest
international space science project in U.S. history,” said Robert Lightfoot, acting NASA
Administrator.

“All the observatory’s flight hardware is now complete, however, the issues brought to light with
the spacecraft element are prompting us to take the necessary steps to refocus our efforts on the
completion of this ambitious and complex observatory,” said Mr. Lightfoot.

Testing the hardware on the observatory’s telescope element and spacecraft element demonstrate
that these systems individually meet their requirements.

However, recent findings from the project’s Standing Review Board indicate more time is needed
to test and integrate these components together and then perform environmental testing.

Perkin discovered the first synthetic dye, known as mauveine.
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China’s space lab expected to fall to earth this week

In this photo released by China's Xinhua News Agency, a Long March-2FT1 carrier rocket loaded
with Tiangong-1 unmanned space lab module blasts off from the launch pad at the Jiuquan
Satellite Launch Center in northwest China's Gansu Province, Thursday, Sept. 29, 2011.   | Photo
Credit: AP

China’s first experimental space lab is expected to fall back to Earth between March 31 and April 4
and should burn up in the atmosphere, space authorities said.

Tiangong-1 has officially stopped sending data and entered its final phase of life on March 16, a
statement issued on March 26, by the China Manned Space Engineering Office said.

The Tiangong, or Heavenly Palace, is orbiting at an average height of about 216.2 kms, the
announcement noted, but did not disclose any re-entry location. It is impossible to name the exact
re-entry location at this stage, a Chinese aerospace expert told state-run ‘Global Times’. The
approximate re-entry location cannot be decided until the last two hours before it starts to fall
based on international precedents, he said.

Launched in September 2011, Tiangong-1 an experimental had a design life of two years. The
heavenly vehicle successfully docked with the Shenzhou-8, Shenzhou-9 and Shenzhou-10
spacecraft and undertook a series of experiments. The lab completed its main missions following
Shenzhou-10’s return in June 2013.

During its extended flight, Tiangong-1 conducted experiments in space technology, space-earth
remote sensing and space environment exploration, the office said. China plans to finalise its
space station to rival Mir, the Russian space station currently in orbit by 2022.

Perkin discovered the first synthetic dye, known as mauveine.
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Many aims for defence policy

Nation’s pride:The new policy aims to weave more success stories such as Tejas.  

With the aim of creating up to 30 lakh jobs and a total turnover Rs. 1.7 lakh crore in defence
goods, the Union government has called for public responses to its draft Defence Production
Policy, 2018.

The draft, made public on the Defence Ministry website a few days ago, has suggested further
liberalisation of Foreign Direct Investment (FDI), by permitting up to 74% FDI under the automatic
route. At present, up to 49% FDI is allowed through the automatic route, though no significant
investment has come into the sector.

The draft policy says the government’s aim is to achieve “a turnover of Rs. 1,70,000 crore
(approximately $26 billion) in defence goods and services by 2025, involving additional investment
of nearly Rs. 70,000 crore (about $10 billion) creating employment for nearly 2-3 million people.”

It also hopes to achieve exports of Rs. 35,000 crore “in defence goods and services by 2025” and
make India a global leader in cyberspace and AI (Artificial Intelligence) technologies.

Finance Minister Arun Jaitley announced in his Budget for 2018-19 that the government would
bring out an industry-friendly Defence Production Policy, 2018 to promote domestic production by
the public and private sectors and the MSMEs (micro, small and medium enterprises). The
Defence Ministry will receive public inputs until March-end.

The policy says the vision is to make “India among the top five countries of the world in the
aerospace and defence industries, with the active participation of the public and private sectors,
fulfilling the objective of self-reliance as well as the demand of other friendly countries.”

‘Make in India’

The policy aims to create an environment that “encourages a dynamic, robust and competitive
defence industry as an important part of the ‘Make in India’ initiative”.

The policy also hopes to “reduce current dependence on imports and to achieve self-reliance in
development and manufacture” of several weapon systems/platforms, among them fighter aircraft,
medium lift and utility helicopters, warships, land combat vehicles, autonomous weapon systems,
missile systems and gun systems.
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GSAT-6A to give armed forces a shot in the arm

The GSAT-6A is scheduled to be launched from Siharikota in Andhra Pradesh on March 29.   |
Photo Credit: ISRO

GSAT-6A, the second predominantly S-band communications satellite, is set to be launched from
Sriharikota on March 29.

It will complement GSAT-6, which has been orbiting since August 2015 at 83 degrees East
longitude. The 2,000-kg-class 6A, costing about 270 crore, is a great deal more than a routine
communications satellite. It is designated for the use of the Armed Forces and will not add any
transponder capacity for general uses, according to sources in the Indian Space Research
Organisation (ISRO).

A special feature of the GSAT-6A is its 6-metre-wide umbrella-like antenna, which will be unfurled
in once it is in space. The antenna is thrice as broad as the antennas generally used in ISRO
satellites. It will enable mobile communication from anywhere via hand-held ground terminals.
Regular communication satellites with smaller antenna require much larger ground stations, said a
former director of ISRO.

The S-band’s antenna was developed by ISRO’s Space Applications Centre, Ahmedabad. The
unfurl-able antenna, hand-held ground terminals, and network management techniques could be
useful in future satellite-based mobile communication applications. GSAT-6A will also have a
smaller 0.8-metre antenna for communication in the C band. GSAT-6A is slated to be launched at
4.56 p.m. on a GSLV rocket.
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Nanomotors for targeted cancer therapy

Troubleshooters: Nanomotors can be directed to cancer cells using magnetic fields,” says
Ambarish Ghosh (left).  

Research on nanomotors for various medical applications is an emerging field in nanoscience and
researchers from Indian Institute of Science (IISc), Bengaluru, have had a measure of success.

The researchers have developed a new type of zinc-ferrite–coated magnetic nanomotors that are
highly stable (which do not agglomerate in solution over long periods of time) and can generate
localised heating to kill cancerous cells. The results were published in Nanoscale.

Measuring just about 3 microns in size, the magnetic nanomotors can be manoeuvred in different
biological environments like blood, tissue etc using rotating magnetic fields of less than hundred
Gauss (safe level for human beings) and targeted to the area of interest in the body. They are
popular due to their non-invasive nature and the absence of the need for chemical fuel to propel
them.

“We can inject these ferric nanomotors directly into the tumour or guide them to the area of
interest using magnetic fields,” says Lekshmy Venugopalan, Research Associate at IISc’s Centre
for Nano Science and Engineering and first author of the paper.

Hyperthermia experiments were carried out using these nanomotors on human cervical cancer
cells in the lab. “On applying the appropriate magnetic field and frequency for about 20 minutes
the temperature rises by 7-8 degrees Celsius — the window of cell death. The generated heat was
high enough to kill the cancerous cells,” adds Lekshmy. Nanomotors of 2 mg/ml caused about
50% cell death in 20 minutes. “The nanomotors are biocompatible and in vivo studies are being
carried out to understand how it will be processed in the body.”

“The current limitations of cancer therapies including inaccessible locations in the body and drug
resistant tumours could be overcome with such tiny heat-generating motors irrespective of the
type of cancer,” says Shilpee Jain, DST INSPIRE faculty fellow at the institute and co-author of the
paper.

Silicon dioxide forms the backbone of these nanomotors and magnetic material such as iron is
deposited on top of it. The zinc ferrite coating is then applied to provide multifunctional properties
such as enhanced physical and chemical stabilities, and magnetic hyperthermia potential.

“These new developments have sorted out some long-standing technological issues like
agglomeration of the nanomotors,” says Ambarish Ghosh, corresponding author of the paper.
“Future research in this area would be directed towards in vivo experiments. More studies on
combining drug release with magnetic hyperthermia need to be carried out. The targeted therapy
could have great implications for cancer therapeutics.”
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BHEL to make Li ion cells with ISRO technology

Dr. Kailasavadivoo Sivan, Chairman ISRO Photo K.Murali Kumar   | Photo Credit: K.Murali Kumar

 

Indian Space Research Organisation (ISRO) has signed a technology transfer agreement with
Bharat Heavy Electricals Ltd for the manufacture of space grade lithium ion cells for the space
programme and other national requirements.

BHEL said it would set up a facility at its Bengaluru unit to make the cells using ISRO technology.

The Li-ion batteries power various applications on satellites and launch vehicles. Currently BHEL
assembles and tests Li ion batteries using imported cells. "The technology can also be extended
for use in the emerging areas of energy storage and e-mobility," the public sector major said.

ISRO said its rocketry centre Vikram Sarabhai Space Centre at Thiruvananthapuram has
developed the technology to produce space grade Li ion cells.

The agreement was signed by S.Somanath, VSSC Director, and S. Biswas, BHEL's Director
(Engg, R&D) at ISRO Headquarters, Bengaluru on Thursday. ISRO Chairman K. Sivan, and BHEL
CMD Atul Sobti were present.
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ISRO–BHEL Tie up for the Production of Space Grade Lithium-Ion Cells
Department of Space

ISRO–BHEL Tie up for the Production of Space Grade
Lithium-Ion Cells

Posted On: 23 MAR 2018 12:39PM by PIB Delhi

ISRO has entered into a Technology Transfer Agreement (TTA) with Bharat Heavy Electricals
Limited (BHEL), which is one of the country’s leading PSUs, to transfer the technology for the
manufacture of space grade Li-Ion cells. The TTA was signed at ISRO Headquarters, Bengaluru
yesterday in the presence of Dr. K. Sivan, Chairman, ISRO and Mr. Atul Sobti, Chairman &
Managing Director, BHEL.

ISRO uses Li-Ion batteries as power sources for satellite and launch vehicle applications due to
their high energy density, reliability and long cycle life. Vikram Sarabhai Space Centre (VSSC) of
ISRO at Thiruvananthapuram has successfully developed the technology to produce space grade
Li-ion cell, demonstrated the performance of the cell under various testing conditions and
established its cycle life characteristics in accelerated mode. These cells are currently being used
for various satellite and launch vehicle applications.

This Li-ion cell Technology Transfer will enable BHEL to produce space grade Li-Ion cells which
can meet the country’s space programme requirements. This technology can also be adopted to
cater to the Li-Ion cell requirement for other national needs.
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Research team, Led by an Indian-origin Sravanth Hindupur, finds new anti-cancer protein LHPP

LHPP not only prevents the uncontrolled proliferation of cancer cells in the liver, but also serves as
a biomarker for the diagnosis and prognosis of liver cancer.   | Photo Credit: Getty
Images/iStockphoto

Led by an Indian-origin researcher, a team has discovered a new anti-cancer protein that not only
prevents the uncontrolled proliferation of cancer cells in the liver, but also serves as a biomarker
for the diagnosis and prognosis of liver cancer, according to a press release by4 the University of
Basel on Thursday.

Liver tumours develop from mutated cells that grow and proliferate uncontrollably.

Anti-cancer proteins, so-called tumour suppressors, prevent uncontrolled cell growth, but are often
defective in cancer ells, reports Xinhua.

The researchers have discovered a new, so far unknown tumour suppressor, the protein LHPP.
They have shown that the loss of LHPP promotes tumour growth and reduces the chance of
survival of cancer patients. LHPP could therefore potentially be used as a prognostic biomarker.

“It is striking that LHPP is present in healthy tissue and completely absent in tumour tissue,” said
first author Sravanth Hindupur.

Re-introduction of the genetic information for LHPP by the researchers prevents the formation of
tumours and maintains liver function.

Additionally, both disease severity and life expectancy correlate with LHPP levels. With complete
loss of the tumour suppressor, cancer patients die on average two years earlier. LHPP is useful as
a biomarker to classify tumors.

The research has been published in the latest issue of the scientific journal Nature.

 

Eyebetes wants to reduce diabetes-related eye problems with regular screening, tests and
research
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