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FIRST VOICE.LAST WORD.

[ MY INDIA } MOON MISSION
Chandrayaan-3 countdown
to begin today: Isro chief

S Somnath,

onWednesday confirmed that the countdown for the Chandrayaan-3
mission is expected to begin from 1pm on Thursday. “The countdawn
willstart at pmwith a cushion; he said. It will countdown 25 hours 30
minutes to the launch. Another senior afficial from sro, said, ‘The
countdown dackwillstart from July 13 aftemaon. All preparationsare

done and we are going forward wi

ith a positive mindset” India's third

lunar mission, Chandrayaan-3, will be launched on July 4 at 235pm over
LaunchVehicl Mark3rocet. Theaunchil happen rom the Satsh
Dhawan Space Centre, Sriharikota.

India’s moonshot
will mark an epoch

Chandrayaan 3 will help
understand our closest
neighbour better, and act
as alandmark for Indian
science and technology

t 2.35pm on July 14,
India’s space programme
will mark an epoch, as the
Chandrayaan 3 blasts off
from the Satish Dhawan

pace Centre, Sriharikota.

‘On board the couniry’s third mission to

the moon will be a lander (Vikram), a

rover (Pragyan) and a propulsion mod-

ule— the major from the
earlier iteration of the Moon mission
rha( carried an orbiter instead. The
craftwill reach a 100kan cir-
cular polar orbit sometime in the third
week of August, and then the lander

‘will slowly descend on the surface of

the Moon, becoming in the process the

first country to land in the unexplored

‘high-atitude regions of the Moon.

Somewhere around August 23, we

‘hope to touch down on the lunar sur-

face. At stake are critical questions of

that continues to transmit critical data.
This orbiter has helped us save in
terms of mass for carrying payload this

lands, the focus will shift to the rover —
how itwill be unclamped inside the
lander, roll down the ramp. start mov-

time and store more pr nce

ing, ransmit

the devi k, there is
noneed to launch a new one). In 2019,
the Chandrayaan 2 lander worked
verywenformnreﬂunm‘:fns o

veered off course in the final
lulumene of the descent, suffering a
crash landing. Since then. the landing
technology that was developed and
used for the first time four years ago,
has been honed

‘This kind of sensitive lechnology is
notusually transferred fr

trytoanother, and itis o India’s credit
that it has successfully developed ic. It

ations that highlight some unnoticed

isations. including propulsion.
'mechanical and thermal engineering,
computer, physics, chemistry, orbital

ics, navigation

Landing on an alien surface is a diffi-
cult game: itis an autonomous process
where no command and contral is
given. The mechanics of the landing
are decided by the onbaard
computer, based on sensors
that provide information
about the location. height.

ing surface. The cnbeard Anil
Bhardwaj

computer monitors com-
mand and control of the nav-
igation and the propulsion
process.

Many sensors need towork in tan-
dem forlanding For example, an opt-

command control. electronics, mate-
rial and electrical sciences. And, of
‘course, scientis perfect

‘At the Physical Research Laboratory
(PRL), we focussed on building the
a:penmems (payloads) to conduct

science. There are three payloads
an Vﬂ(mm and two on Pragyan. The
first - attached to the lander — will
asels

orbital i ons of how
much force will be acting on
the craft, the location of the
Earth from the Sun and the

mometer, we hop

seismic waves are produced on the
moon, and whether they have a cansal
link either to the contraction of me

back temperature profiles at every cm
of depth. This will help salve the mys-
tery of the lunar surface's peculiar
behaviour as a thermal insulator— nei-
ther conducting nor transmitting heat.

Two experiments on the rover will
provide us with the elemental and
chemical composition of the lunar sur-
face. The science from thiswill be first-
ofits kind. We already have the Chan-
drayaan 2 orbiter transmitting infor-
‘mation about chemical compasition
using onboard experiments. lu-situ

Moon. and
MOVEements.

This is achieved with an
interesting two-step process

Moon or

far more frequent
Moon than on Earth due to the

exact. helpin
Landmark space missions galvanise
the country. excite young people. and

d:ve]uped by Indian scien-  second.a Langmuir probe. will provide  ignite scientific lemper because they
theirpen-  uswith the plasma distri inthe  are intimately tied to national pride

Eflamal. ineering, or i inaddition  and impor-
'making the best science out of limited tance. But Ch 3isa pivotal

national resources. The first step is

thin exosphere. This, alang with solar

‘moment for Indian science aswell, not
only because of the future real-world

science - how are seismic waves pro- studying the complex underlyingtech-  radiation coming from the Sun, can
ducedon the Moon? Exacllyhowdoes  cal camera checks exactly where you  nology — rocket science in commen i i
the lunar surface actasa thermal insu-  are. a laser or radi pari: se the best possible  to the surface. Our idea is to see whatis
Tator? Whatis the elemental and chem-  you how far you are from the surface,  pathinwhich itcan beachieved, taking  happening at high latitudes, and
ical composition of the Moon? And,  anda batch of sensorscontinuallycal- — intoaccount how other missionshave  understand how latinudinal :hanges
whatisits pla: profile?  culates vertical veloci-  performed. T ightpath might
ﬂmmmn@ymmmd anmsmrunnauunstedrmmme approach. Itleads to the second step—  equatorial
our closest d computer managing  correcting the processwith extensive The third payload will pn:mde the

mrerplamlarymlghbmrbmﬂ the navigation, communication, com  reviews and mid-cou n the first

The mission for the engineson  One of the strengths of the Indian  10-cm beneath the lunar suria:e. Pic-
work done by Ct Space Research Organisation (Isro)  ture a thermometer piercing the sur-

2, whicl
hm\ﬂledanurhlmfmme]unarnrhlt

to lirection,
and atwhat flow rate. Once the craft

system is the multiple rounds of evali-

face, and mounted sensors beaming

useof the but
alsodue to the importance of the data
collected. We are niot going t the Moon
simply to show that we can. We are
doing it to help the world, know about
impariant elements or minerals, and.
‘maybe one day, even set up a second
‘home for humanity.

Anil Bhardwaj isdirector. PRL. Ahmeda-
bad. The views expressed are personal
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