











officers on the career progression of the women getting inducted. “The career progression of female jawans
would be similar to that of their male counterparts and they would get the same facilities and privileges that
the men get,” sources said.

When the issue of inducting women in combat roles came up in 2015, the view among the top brass in
the defence ministry was that women’s induction in infantry would be possible only if women-only battalions
are created with females as their commanding officers. The armed forces are also in the process of identifying
mthe problems that mcould be faced in inducting women in combat roles and opening more avenues for them.
M,Very few countries including Germany, Australia, Canada, the US, Britain, Denmark, Finland, France,
norway, Sweden and Israel have allowed women in combat roles. The roles of military police include policing
the cantonments and army establishments, prevent breach of rules and regulations by soldiers, maintaining
movement of soldiers as well as logistics during peace and war, handling prisoners of war and extending aid to
civil police whenever required.

: The Indian EXPRESS)|

Disarmageddon

Despite North Korea, arms control is unravelling
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Fix it, don't nix it
Or take the insouciance with which the

likes of Mr Bolton and his Russian counter-
parts condemn the Intermediate-Range

Nuclear Forces (INF) Treaty. Struck in 1987 by
Ronald Reagan and Mikhail Gorbachev, this
deal dismantled 2,700 ground-launched nu-
clear missiles with a range of 500-5,500km
that put European deterrence on a hair-trig-
ger. Today each side says the otherisviolating
the INE. Mr Bolton et al argue that it is worth
keeping only if it includes countries such as
China—which they know will not happen.
Last comes the problem of technology.
Better missile defence could undermine mu-
tually assured destruction, which creates de-
terrence by guaranteeing that a first strike
triggers a devastating response. Speaking on
March 1st, Mr Putin brandished exotic new
nuclear weapons he would soon deploy to

new nuclear arms race, with all its destabil- Mies. not your allies. And that arms control

. - : : brings not just constraints on weapons of
ising consequences, is thus likely. A cyber-at- = "5 ) :
tack to cripple the other side’s nuclear com- unimaginable destructive force, butalso ver-

mand and control, which could be ification that provides knowledge of capa-
interpreted as the prelude to a nuclear first bilities and intentions. In a crisis, that can re-

strike, is another potential cause of instabil- duce the risk of a fatal miscalculation.

ityin .;cﬁ.sis. Verifying the capabilities of soft- Cherish the scintilla of hope in North
ware is even harder than assessing physical Korsa, ind. remer‘%'lhberlhmﬂr 4rms cofntrol
entities such as launchers, warheads and P€eds shoring up. The alternative 1s afuture
missile interceptors. New approaches are ur- where countries arm themselves because

gently needed. Noneis being contemplated. they cannot be sure their enemies will not
Extending New START, saving the INF, Zet there first; where every action could es-

creating norms for cyber-weapons and en- calate into nuclear war; where early warn-
hancing the Iran deal are eminently doable, ings of a possible attack give commanders
but only if there is sufficient will. For that to Mminutes to decide whether to fire back. It
gel, today's statesmen need to overcome a Would bea tragedy for theworldif it tookan
fundamental misunderstanding, They ap- €Xistenti al scare like the Cuban missile cri-
pear to have forgotten that you negotiate Sis,0rworse, to jolt today’s complacent, reck-
arms-control agreements with your ene- 1255 leaders back to their senses.

counter future American missile defences. A
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Pak army seeks better ties with india: report

The Pakistani military leadership led by Army Chief General Qamar Javed Bajwa is reaching out to India
because it has realised that the way to peace and prosperity is through military cooperation with New Delhi, a
Pakistani analyst has said in a British think-tank commentary.

The powerful army, which enjoys considerable influence over policy decisions in Pakistan, has ruled the
country for much of its life since it gained independence 70 years ago. “In a historic first last month, Pakistan's
Army Chief of Staff (COAS) Gen Qamar Javed Bajwa invited Sanjay Vishwasrao, the Indian military attache,
and his team to the Pakistan Day military parade in Islamabad,” wrote Kamal Alam, a visiting fellow at the
UK-based Royal Unites Services Institute (RUSI).
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NASA launches InSight spacecraft to Mars to dig
down deep

InSight will dig deeper into Mars than ever before — nearly 16 feet, or 5 metres — to take the planet’s

temperature.

A robotic geologist armed with a hammer and quake monitor rocketed toward Mars, aiming to land on
the red planet and explore its mysterious insides. In a twist, NASA launched the Mars InSight lander from
California rather than Florida’s Cape Canaveral. It was the first interplanetary mission ever to depart from the
West Coast, drawing pre-dawn crowds to fog-socked Vandenberg Air Force Base and rocket watchers down
the California coast into Baja. “This is a big day. We’re going back to Mars!” NASA’s new boss, Jim
Bridenstine, said following liftoff. “This is an extraordinary mission with a whole host of firsts.”

The spacecraft will take more than six months to get to Mars and start its unprecedented geologic
excavations, travelling 300 million miles (485 million kilometres) to get there. InSight will dig deeper into
Mars than ever before — nearly 16 feet, or 5 metres — to take the planet’s temperature. It will also attempt to
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make the first measurements of marsquakes, using a high-tech seismometer placed directly on the Martian
surface. “That’s the real payoff of this whole mission and that’s still lying ahead of us,” said the mission’s
chief scientist, Bruce Banerdt of NASA’s Jet Propulsion Laboratory in Pasadena, California.

Although fog prevented Banerdt from seeing the liftoff of the $1 billion US-European mission, he heard
the roar of the rocket and all the blaring car alarms it set off. “It was just an incredible moment,” Banerdt told
The Associated Press by phone. Despite the challenges still ahead, “I think I can bask in a little bit of
satisfaction and just feeling like we really accomplished something today.” Besides InSight, the United Launch
Alliance’s Atlas V rocket gave a lift to a pair of mini test satellites, or CubeSats, that are trailing InSight to
Mars to serve as a potential communication link. Nicknamed WALL-E and EVE from the 2008 animated
movie, the twin briefcase-size spacecraft popped off the rocket’s upper stage in hot pursuit of InSight, as
elated launch controllers applau ded and shook hands following the morning’s success.

NASA hasn’t put a spacecraft down on Mars since the Curiosity rover in 2012. The US, in fact, is the
only country to successfully land and operate a spacecraft at Mars. It’s tough, complicated stuff. Only about 40
per cent of all missions to Mars from
all countries — orbiters and landers
alike — have proven successful over
the decades. If all goes well, the
three-legged InSight will descend by
parachute and engine firings onto a
flat equatorial region of Mars —
believed to be free of big, potentially
dangerous rocks — on Nov. 26. Once
down, it will stay put, using a
mechanical arm to place the science
instruments on the surface. Banerdt
said Mars is ideal for learning how
the rocky planets of our solar system
formed 4.5 billion years ago. Unlike
our active Earth, Mars hasn’t been transformed by plate tectonics and other processes, he noted. InSight might
also help explain why some planets — like ours — went on to develop life, while others did not. Over the
course of two Earth years — or one Martian year — NASA expects InSight’s three main experiments to
provide a true 3D image of the interior of Mars. Scientists know Mars has an iron core and a crust, but beyond
that, the inside is “basically, completely unknown,” said Banerdt. The lander is equipped with a seismometer
for measuring marsquakes, a self-hammering probe for burrowing beneath the surface, and a radio system for
tracking the spacecraft’s position and planet’s wobbly rotation, thereby revealing the size and composition of
Mars’ core.

“InSight, for seismologists, will really be a piece of history, a new page of history,” said the Paris
Institute of Earth Physics’ Philippe Lognonne, lead scientist of the InSight seismometer. Problems with the
French-supplied seismometer kept InSight from launching two years ago. California was always part of the
plan. NASA normally launches from Cape Canaveral but decided to switch to California for InSight to take
advantage of a shorter flight backlog. This was the first US interplanetary mission to launch from somewhere
other than Cape Canaveral. The fog ruined the view for those gathered at Vandenberg along the central
California coast. But it was a marvellous sight farther south. The rocket’s bright orange flame was visible for
some time as it arced upward across the dark sky west of greater Los Angeles. Not even two weeks on the job,
NASA’s new administrator, Bridenstine, observed the launch on monitors at space agency headquarters in
Washington. “I can’t think of a better way to start my day!” Bridenstine tweeted. United Launch Alliance’s
president, Tory Bruno, also took to Twitter to celebrate. “Next stop: Mars.”
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Lunar rock points to hidden water reserves on Moon

A team from the Tohoku University in Japan found the mineral, called moganite, in a lunar meteorite

discovered in a desert in northwest Africa

Scientists have found a mineral in a lunar meteorite that points to the presence of abundant hidden
reserves of water ice under the surface of the Moon, which could be potentially useful for future human
exploration. A team from the Tohoku University in Japan found the mineral, called moganite, in a lunar
meteorite discovered in a desert in northwest Africa. Moganite, a crystal of silicon dioxide, is known to form

, on Earth in specific circumstances in
sedimentary settings from alkaline fluids. It has
~never before been detected in samples of lunar
- rock. Researchers believe the mineral formed

on the surface of the Moon in the area called
Procellarum Terrane, as water originally present
in lunar dirt evaporated due to exposure to
strong sunlight. “For the first time, we can
prove that there is water ice in the lunar
material,” said Masahiro Kayama from Tohoku
University, who led the study. “In a moganite,
there is less water, because moganite forms
from the evaporation of water. That’s the case
. on the surface of the Moon. But in the
: A A subsurface, much water remains as ice, because
it’s protected from the sunlight,” Kayama told ‘Space.com’. Scientists already knew that there is water on the
moon. For example, Nasa’s Lunar Crater Observation and Sensing Satellite detected a shadowed crater near
the Moon’s south pole.

India’s probe Chandrayaan-1 recorded evidence of water in the thin atmosphere above the Moon’s
surface. However, there has been no evidence so far of the presence of water in the subsurface at mid and
lower latitudes, according to Kayama. “Many people think that remote-sensing spacecraft only found the
evidence of water around the poles simply because we can’t see under the surface below a few millimetres,”
Kayama said. “This is the first insight into water in the subsurface zone,” he said. The researchers estimate that
the water content in the lunar soil under the surface could be up to 0.6%. If that is right, future Moon explorer
could theoretically extract about 1.6 gallons of water per 36 cubic feet of lunar rock, Kayama said. “It would
be enough for future astronauts and people that could perhaps live on the Moon in the future to extract enough

water to cover their needs,” he said.
y P
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Hawking’s last paper revives debate on ‘multiverse’
theory

In his last contribution to cosmology, Hawking—with co-author Thomas Hertog from the KU Leuven
university in Belgium—does not dismiss the multiverse concept, but proposes dramatically scaling it down.
With a science paper published after his death, Stephen Hawking has revived debate on a deeply divisive
question for cosmologists: Is our universe just one of many in an infinite, ever-expanding “multiverse”?
According to one school of thought, the cosmos started expanding exponentially after the Big Bang. In most
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parts, this expansion or “inflation” continues eternally, except for a few pockets where it stops. These pockets
are where universes like ours are formed —multitudes of them that are often likened to “bubbles” in an ever-
expanding ocean dubbed the multiverse.

Many scientists don’t like the idea, including Hawking, who said in an interview last year: “I have never
been a fan of the multiverse.” If we do live in an ever-inflating multiverse, it would mean the laws of physics
and chemistry can differ from one universe to another, a concept that scientists struggle to accept. In his last
contribution to cosmology, Hawking—with co-author Thomas Hertog from the KU Leuven university in
Belgium—does not dismiss the multiverse concept, but proposes dramatically scaling it down.

“We are not down to a single, unique
universe,” the University of Cambridge quoted
Hawking as saying of the paper submitted
before his death on March 14 and published
this week in the Journal of High Energy
Physics. However, “our findings imply a
significant reduction of the multiverse, to a
much smaller range of possible universes.” The
new hypothesis relies on a branch of theoretical
physics known as string theory, and concludes
that the cosmos is “clearly finite”, Hertog said,
though still composed of numerous universes.

“It is a debate that touches on the very
foundations of cosmology,” Hertog said. “The
underlying question is whether we can achieve
a deeper understanding of where the laws of
nature come from, and whether they are
unique.” Not everyone likes the new theory. “The idea that we live in a ‘multiverse’ is a fringe idea in a small
part of a subfield of the physics community,” said theoretical physicist Sabine Hossenfelder of the Frankfurt
Institute for Advanced Studies. “Nobody who does serious science works with the multiverse because it’s
utterly useless,” she said. The main problem, Hossenfelder explains, is that any multiverse theory is
“underdetermined” and “doesn’t contain enough information to make calculations”. For detractors, a
multiverse theory complicates our understanding of our own universe. But it has its defenders too. For
astrophysicist Aurelien Barrau of Laboratory of Subatomic Physics and Cosmology in Paris, “the concept
makes sense.” “It is remarkable that today numerous types of universe can be envisaged. Several theories,
reliable for some and speculative for others, lead to the prediction of a multiverse,” he said. — AFP
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Isro develops desi atomic clock, to be used in

navigation satellites

By Surendra Singh

In a significant development, Indian Space Research Organisation (Isro) has developed an atomic clock
that will be used in navigation satellites to measure precise location data. The space agency currently imports
atomic clocks from European aerospace manufacturer Astrium for its navigation satellites. Tapan Misra,
director of Ahmedabad-based Space Applications Centre (SAC), said, “SAC has developed an indigenous
atomic clock and this clock is currently undergoing a series of qualification tests. Once it successfully clears
all tests, the desi atomic clock will be used in an experimental navigation satellite to test its accuracy and
durability in space.” The SAC director said, “With the development of the desi atomic clock, Isro has become
one of the few space organisations in the world which have gained the capability to develop this highly
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sophisticated technology. We don't know the design and technology of the imported atomic clock. But the desi
clock has been developed based on our designs and specifications. This clock is as good as the imported one.
We are hopeful that it will easily work for more than five years.” All seven navigation satellites launched
earlier as part of Indian Regional Navigation Satellite System (IRNSS) or NaVIC have three imported
Rubdium atomic clocks each. On functioning of these atomic clocks, Tapan Misra said, “Atomic clocks in all
the seven satellites launched earlier are synchronised. The time difference between the atomic clocks of
different satellites positioned at different orbits are used to measure the accurate positioning of a navigation
receiver or an object on the Earth.

If an atomic clock malfunctlons the time difference calculated between it and other clocks is not
accurate which, in turn, gives inaccurate
positioning of an object. Besides atomic clocks, a
navigation satellite also has crystal clocks but
they are not accurate as atomic clocks. Therefore,
if three atomic clocks of a satellite show error, we
need to launch a back-up satellite with new
atomic clocks.™ According to a reliable source in
Isro, nine of the 21 atomic clocks used in some of
the seven navigation satellites launched are
showing error. Isro is, therefore, planning to
launch four backup navigation satellites to keep
the Navigation with Indian Constellation (NaVIC)
effective. These backup satellites, which are
likely to have indigenous atomic clocks too, will
add buffer to the desi GPS system. “Isro will first
need financial clearance from the government for
the backup satellites,” says the source. Last month on April 12, Isro successfully launched navsat IRNSS-11 to
replace India's first navigation satellite IRNSS-1A, whose three atomic clocks had stopped working two years
ago. IRNSS-11 thus completed the constellation of seven functional navsats needed in space to keep the
NaVIC operational. Tapan Misra said, "Atomic clocks have sophisticated technology. They could stop
working because of different reasons. It's not only Indian navigation satellites, but atomic clocks in satellites of
Galileo (European Union's navigation satellite system) had also failed earlier."”

NAVIC was approved by the government nearly 12 years ago at a cost of Rs 1,420 crore to establish an
indigenous satellite based navigation system to provide position, navigation and timing services over the
Indian landmass and surrounding region extending up to 1,500 km. Though the indigenous navigation system
is very much operational, it is not as popular as the American GPS in the country because the receiver and
mobile chipset needed to access the desi system have not been commercialised.

Che Tribune

Wonder water as breast cancer therapy?

Heavy Water Board offers deuterium depleted water for sale; PGI open to collaboration for trials
By Pankaj Vasudeva
The excess water released in the heavy water extraction process may well prove to be a lifesaver for
thousands of patients diagnosed with breast cancer every year. Realising the health benefits of “deuterium
depleted water” (DDW) and its potential to treat cancer, the Heavy Water Board (HWB) is looking for partners
to sell it in India. After years of dependence on foreign nations for the supply of heavy water — used as a
coolant and neutron moderator in pressurised heavy-water reactors — India is now its biggest producer in the
world, generating millions of tonnes of DDW in the process every year. The DDW has shown encouraging
results in breast cancer therapy and its regular use can have a curative effect on the body, said Dr U Kamchi
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Mudali, HWB Chairman and Chief Executive, at a recent event hosted by the Department of Atomic Energy in
Kalpakkam, Tamil Nadu. The HWB has floated an expression of interest for companies to package it for sale
in India. Preliminary research by the Tata Memorial Hospital in collaboration with the HWB suggests that the
DDW, if administered to breast cancer patients two weeks ahead of surgery or chemotherapy, can help speed
up recovery and also cut down on chemotherapy dosage, he said.

More research is required to substantiate its
efficacy in treating other diseases, he added. The DDW
is also being seen as an anti-ageing agent. Its regular
consumption by healthy individuals reduces the amount
of deuterium in body cells. This lowers the risk of DNA
degradation, which effectively slows down the ageing
process and prevents degenerative diseases such as
cancer, said Dr Mudali. Doctors at PGIMER,
Chandigarh — the nodal centre for cancer treatment in
the region — however, say no trials have yet been
carried out at the institution on DDW’s efficacy in
treating breast cancer.

. R, “No one has approached our department so far,
Kalpakkam, Tamil Nadu. Courtesy quavr:JofC:tlslfii;da;:]e e bUt the PGIMER iS Open o CondUCting mUIti-
I S institutional trials under controlled conditions,” said Dr
Rakesh Kapoor, Associate Professor, Department of Radiation Oncology, PGIMER, while emphasising that
clearances from the Drugs Controller General of India and hospital’s ethics committee are mandatory. The
partner institutions have to fund the trials and provide requisite resources, he asserted. While DDW’s
production is regulated in the country, a bottle sourced from international market may cost up to Rs 1,200. All
this stands to change with the HWB opening up to DDW’s sale for societal benefit under the “Make in India”
initiative.

Deuterium and health risks

Non-radioactive in virgin form, deuterium is an isotope of hydrogen present in natural water. Its average
concentration in water is 150 parts per million. Studies suggest high deuterium levels in body may cause DNA
mutation and subsequent DNA damage.

How is DDW produced

Deuterium depleted water (DDW) is generated during extraction of deuterium from natural water to
produce heavy water. DDW contains less than 120 ppm deuterium. Around 35,000 litres of DDW is generated
while producing 1 litre of heavy water.

Dr U Kamchi Mudali, HWB Chairn

10





