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} LAUNCH AT 2.35PM TODAY

Destination Moon: Chandrayaan-3
mission launch countdown begins

NEW DELHE: After “partial suc-
cess” in 2019 with Chandray-
aan-2, the Indian Space Research

(Isro) is set to make
another atternpt at soft landing
on the moon’s surface on Friday,
this time with an improved ver-
sion— Chandrayaan-3.

‘The launch will take place
from the Satish Dhawan Space
Centre, Sriharikota, at 2.35pm.

‘With the success of its third
lunar mission, India hopes to
become the fourth country in the
world taland on the moon's sur-
face and the first to land near the
lunar south pole. HTC

Indian space

odyssey scripts "0 oy

a new chapter
Ahead of the launch

of Chandrayaan-3, a —

look at why the third

lunar mission

is significant for

furthering India's

space ambitions.
FULLCOVERAGE 3Pz

Chandrayaan 3isan
invaluable milestone

The Moon mission will
show the world India can
undertake complex
projects. And, it will
create a new pantheon of
heroes for the country

n July 1969, I was in primary
school. My heroes were cricket

the lunar surface. where it was going to
spend at least seven more years, its
instruments sending back crucial sci-
entificinformation about the Moon. its
environmentand even the Sun.

information. and images and research
shared by space agencies across the
world. Almost everything that can go
wrong has a backup plan. and many
more sensors have now been added (o

the green dot alarm:
onthe plotof thelanding trajectory—  The lander will have a number of
showing the altitude and the rangeof  changes. i TTC(tracking,  Ch major potential to make
the lander — tillitreached about 2km  telemetry and antennas, ific di: AN
above the surface. Our spirits fell asit  two hazard avoidance cameras, a
deviated from the larger fuel tank, and a single engine.  space exploration. ability toundertake i com-

course, and
ot suck. ndicatng that we bad st

BS Chan-
drasekhar and MAK Pataudi. For
some of my friends. the idols
were film stars. That changed

overnight with the American moon
Tanding. 1 put up large picrures of Neil
Armstrong. Buzz Aldrin

Collins, cut out from newspapers, on
mew:lh Myﬁmerlmgmmahrge

mem}lz.lfncemy]zﬂer thenew

Indian
— many of them women — are our new
stars.

InSEpIEmb:I 2019, as the launch of

There is a laser doppler velocimeter
thatwill be used to measure the veloc-

mmnsmaesamagamsa- ity of the lander during descent. The
tion (ISRO) chicl K Sivan describedas  landing site has been changed to be
“15 minutes of terrar”. The about 100 km away, and
country was crestfallen. software vastly improved
However, the orbiter on to prevent the glitch that
a 2 continued | occurred during the Chian-
to operate, and after the . drayaan2 heartbreak.
landing dust settied, we takd The Moon and Earth
il are supposed o be sisters
the lander did not mean Somak — formed from the same
that the mi Raychaudhury nebulaasiheSunandihe
rest of the inner solar sys-

‘Wewereright. Therestof
the mission went on o yield unambig-

ahundred
nfmhudmedmmecamlecmm
‘hall of the Inter-University Centre for
‘and Astrophysics (TUCAA)

in Pune, watching the descent of the
Vikram lander - the Fragyan rover in
‘tow — on the lunar surface, its thrust-
ersin full force, slowing down the free
fall of the delicate component of the
Chands 2 spacecraft, all | 468 kg
of it hurtling down, pulled in by the
gravity of the Moon.

It had detached from the rest of the
‘spacecraft four days ago, leaving the
orbiter in its path about 100 km above

idence of water on the Moon,

with the 3-micron absorption feature
in the infrared spectrum, and made
important breakthroughs in surface
mineralogy, composition of the iono-
i vl i ismic dis-

tem. Some models say
that the composition of the Moon and
the Earth should be similar, though the
distribution of the components may be
different. Therefore, minerals found
deep in the Earth's surface could be
found near or on the surface of the
Moon. the

turbances on the lunar surface. Chan-
drayaan-3, its successor, concentrates
almost exclusively on the lander ami
rover, The orbiter will

the Moon can goalong way in under-
standing how our own planet was
birthed.

Also,our £

pulsion module and therewil te only
one experiment on the orbiter.
‘Whatwentwrongin the landinglast
time has been analysed in great detail
by several teams, based on ISRO'sown

3isa major undertale

plex space missions. This will boost

ing.and has the pote investor and attract more

nificant sci ‘The mis- i i T

sion insights for i

into the Moon's history, the i y for the |

and potential resources. The lander  becoming a major player in the inter-

and roverwill conduct detailed suidies mmmal space industry.

of the lunar surface. i op-

position. mineralogy. and geology. nmu!newnzchnulagles.masme
The mission will also search for  indigenous propulsion mocule, lander

water ice, which could be a valuable  module, and rover. These technologies

resource for future lunar missions, asit
could be used for drinking waler. fuel,

will have applications in other areas,
such as defence, transportation, and

and other purposes. Characterisingthe  health care.
lunar atmospherewill helpusunder-  And crucially, itwill inspire the next
stand how the Moon's i i

the solarwi The success of Ch

factors. Studying the lunar seismic
activity will help us grasp the Moon’s
internal structure and evolution. And
all of this knowledge will come
together to paint a better picture of the
Moon's formation and evolution.

As for the impact on the general
public, and indeed on Indian science,
the mission that flies off today is an

abundance of charged particles near
the surface, and the availability of
water will all bevery pivotal if we hope
to make the Moon a base for future

It further s tech

3 will
‘hopefully motivate young people to
pursue careers in science and engi-
‘neering. This will help to ensure that
India continues to be a leader in the
global space race. The new heroes of
the country need to be the new rocket
Doysand girls. And for the dreamers, it
will bring the Moon much, much
closer o us.

nological prowess. The successful

launch and landing of Chandrayaan-3
willshow thewarld that India has the

ry is vice-chancellor,
Ashoka University and former director,
TUCAA, Pune.

The views expressed are personal
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“*Nasa classifies both of India's previous lunar missions,
Chandrayaan- and Chandrayaan- 2 = arbiters

handrayaan-3, the succes-
sor to India’s ongoing series
of lunar missions, Chandray-
aan-1and 2. is set to launch
on July 14, with the target of
'making India only the fourth
nation in the world to successfully land
its on the surface of the moon.

Isro chairman § Somanath, in an
interview with HT earlier this weelk said
that his organisation is fully prepared
for the launch and has taken its lessons
from the shortcomings of Chandray-
aan-2 - itlaunched on July 22,2019, and
‘made what Iso described as a “hard
landing™ on September 6 - to go forward
with a so-called “failure-based" design
for Chandrayaan-3.

“We are prepared for the launch.
Since Chandrayaan-2, we have rectified
the errors, and have improved the sj
craft to be more flexible to possible
problems,” Somanath said.

The success of Chandrayaan-3 is criti-
cal not just from the sqenuﬁ.c perspm

MOONSHOT MOMENT

Launching today, Chandrayaan-3 hopes to make India the 4th country to land on the moon’s
surface. A look at how the mission forms the backbone of the country’s aspiration of being at

the forefront of global space and scientific developments in the near future.

ings, when a craft touches

down at a safe, slow and controlled
speed. are particularly critical on crewed
missions or missions in which the space-
craft s expected perform scientific
experimentsand tests after landing.

‘The Chandrayaan-2 orbiter, however.
iscurrently functional and continues to
providecritical datatolsro.

“We landed witha higher velocity - we
call this a crash landing. But if you ana-
Iyse the mission in its entirety, we have
perfected the part of reaching up to the
moon. We did it during Chandrayaan-1,
Chandrayaan-2 and also during the Mars
orbiter mission,” the official explained.

meamlyslsrepm prepared by sro

tive but
hﬂnenfrhemunn‘}fsasphaﬂnnﬂlhelng
at the forefront of global space and sci
entific developments in the near future.

Leading up to the launch, HT takes a
look at why the third lunar mission is
significant for furthering India's space
ambitions, and how this will pave way
for future international collaborations.

What the mission entails
Chandrayaan-3 aims to pick up from
where Chandrayaan-2 left off. With the
mission, Isro aims to demonstrate its
end-to-end capability in safe landing and
roving on the surface of the moon.

It has three objectives — to demon-
strate safe and soft landing on the moon
surface (which could not be achieved
with Ch

five eng:ines that were used for the
reduction of velocity. developed a higher
entry thrust than was intended. The
intention was for the lander to lose most
of its velocity by the ime it was around
400m from the lunar surface and start
the process of hovering above the
intended landing site to ensure a softver-
tical descent. The extra speed, however,
caused it to crash on the moon's surface,

384 400km

THE AVERAGE DISTANCE BETWEEN THE EARTH AND THE MOON

A 48-DAY-LONG
LUNAR MISSION

Landing date
August 23

The payload

The payload of
Chandrayaan-3
consists of an
indi ly made

Somanath i interview.
Another roadblock that Chandray-

aan-2 came across was that the landing

spot was limited to 500m by 500m.

and still ensure safe landing. This ime
the marked landing area has been

2),
rover abilities on the moon surface, and

incy 25km.
Amajor change from Chandrayaan-2,

toconduct |
Chandrayaan-3 will launch on-board

the Launch Vehicle Mark-3 (LVM-3)

Tocket-a 540wnnebemm that has

‘mission Jaunches. 'rhe launch will take
‘place from the Satish Dhawan Space Cen-
tre. Sriharikota. at 2.35pm on July 4.

The 43 5m-tall rocket will carry on it
anddepluyumsp:mmetwn ‘modules

3-a propulsion
module andalander module.

‘The propulsion module is designed to
ferry the lander module, which will also
contain the lunar rover within it, toa
100km lunar orbit. The propulsion mod-
ule contains a single experimental pay-
load Lha[wﬂl smdy the speclm—polarl—
metric

is that Ch 3 will focus on a
malor orbher hisime. sinceth scer-

tific objective for the orbiter wasalready
achieved in the mission. Isrohas
alsols fuel capacity so that it
can move to an alternative landing site,
incaseofan problem during
landing.

Ajey Lele, consultant at Manohar Par-
rikar Institute for defence studies and
analyses, said that learnings from Chan-
drayaan-2 have led to many improve-
‘ments, which appears to go in Isro’s
favour this time.

“During Chandrayaan-2, we could not.
'manage a soft landing as intended. But
the learnings from this mission have
helpedlmpmv!mennmmd technok

light emitted by c.t-l:sual objects) uf
Earth in the near-infrared wavelength
for 3-6 months as it orbits the moon.
according o Isto.

The 1724-kg lander, which is
equipped to “soft land” ata specmed
lunar site, contains three
willllaveaml.ﬂmlﬁeulalunarday(w
14Fan]|dau's) ~ one each to measure

surface plasma density, thermal levels,
and sefsmic activity.

A 26-kg rover will roll out of the
lander on the lunar surface and will
drive around and carry out in-situ chem-
ical analysis of the Junar surface during
in the single lunar day itwill be active.

Isro chief, Somanath said that Chan-
drayaan-3 Is expected to start lunar orbit
nearly a month after its launch, and its
lander and rover are expected to land on
the moon on August 23.

“The landing site is near the south pole
(300km from the lunar south pole) at70"
latitude. Tf all goes to plan, India will
become the first country in the world to
soft-land near the lunar south pole.
‘Before this, all other hunar missions have
only managed to make a landing in the
equatorial region of the moon — a few
degrees north or south of the equator.
Nasa's Surveyor-7, which landed near
40°S in 1968, is the furthest that any craft
has landed from the equator.

So, what lessons were leamnt
from Chandrayaan-2?

A senior Isro scientist involved in the
(Chandrayaan-3 mission explained that
(‘handrayzan -2 went well till the final
phase of i ‘mission plan, but it

Competing missions

While India is racing to become the
fourth country to land on the moon - the
United States, the former Soviet Union
and China have already achieved it -
thereare other countries alsoin the fray
with ambitious lunar missions lined up
in the weeks drayaan-; -3,

agency
this year that it will be launching its
robotic Luna 25 lander on July I3. How-
ever, the mission is still coping with
delays, and is now scheduled to launch
inAugust. Luna 25 will be Russia’s first
lunar expedition since the fall of the
Soviet Union, the last mission being the
Luna 24 lunar sample return in 1976.
‘The mission was earlier scheduled for
2021, but has missed deadlines repeat-
edly. The spacecraft, which is due to fly
onr-board a Soyuz-2.1b, will also target
the lunar south polar region, where it
will operate for atleast a year.
Meanwhile, Japan’s space agency —
Exploration

the Japan

(JAXA) — earlier this week announced

the launch date for its X-Ray Imaging

Spammcopymlnnomlsm and
Lander for Investigating Moon

(SuM) mission, for August 26. XRISM
‘mission, in association with Nasa and the
Furopean Space Agency, is a replace
ment for Japan's Hitomi X-ray astron-
omy satellite, which failed a month after
itslaunch in February 2016. SLIM hopes
to make Japan join the elite club of funar

and will perform a pre-

could not make a soft landing. Soft land-

cision landing on the lunar surface.

propulsion module,
lander module,

which will also have
the rover within it

as GSLV M1l

(@ Crandrayaan 3is schedled o belaunched
from the Satish Dhawan Space Centre at

SWITCHING
ORBITS

() 0nentering the Maoris spher o nfluec,
thrusters wil skow it down for lunar capture

Stihariknta on-board the VM3 on July 1, ZIB oThe orbit of Chandrayaan-3 around the moon

o After launch, itwill be inj to 100km by 100km through
parking orbit during the *Earth-bound aseries of complex orbital manoeuvres with the
Manoeuw re Phase” help of thrusters on the prapulsion module
o A series of manoeuvres during this phase will oChnﬁ‘eda[ufhwding,thE landerwill separate
raise the orbit of Chandrayaan-3 and put it on from the orbiter and perform a series of
inar transfer traiecton. maneuvers.
= |ntegrated THE LANDING
MODULE contains
three payloads, and
will also have a
chamber to house
Isto’s lunar rover.

. LANDER

smr  MODULE

175055

1'12'&. 261

% PROPULSION

2,145kg a5

L
PROPULSION
MODULE

THE ROVER

The lunar rover, which will travel
inside the lander module, will then
traverse the lunar surface to conduct
in-situ scientific experiments.

——— Nav Cameras
hassis
— Differential

PAYLOADS
Isro's lunar raver
will carry two
payloads on it:

— Solar Panel
Hold down

" Wheel Drive
bly

Where Chandrayaan-3 lies in the historical context of lunar exploration

ineach

Wisrzel
1pan

[l All previous lander Total moon missions Total moon missions
in each decade by outcome

decade by country

B india
[ usse lllmdm

spamﬁlamislnmmmelumr

NEW DELHI: When the 640-tonne
Launch Vehicle Mark-3 (LVM-3)
rocket ‘on Friday, it carries
not only the Chandrayaan-3, but
also the weight of history as it
seeks to place India in an elite club

unmmnally‘ummdm.fum
countries - the former Soviet Union,

Interest- and success - in
lunar missions is rising

‘The Space Race between the United
States and the SavlelUnkm during

the United States, China and Israel

the Cold War

have previously attempted such
landings on the moon. All but Israel
have sucreeded.

This means that |f Chandray—

‘ment in space exploration from the
late 1950s to the mid-1970s. After a

join the United States and Russia
beginning in the 1990s. Japan exe-
cuted the first successful lunar
‘mission by a country other than
the US or Russia in 1390, Europe,
(China also accomplished trips to
the moon, with the first successful

lengthy hiamis - nocountry
asmgzlumrmsmmmﬂmlgms—

of nations that have

aan-3 isa succe:

landed on the moon. Here are
some charts that explain how this
mission is placed in historical con-
text

hlla aims tobe the 4th
to ever achieve a soft

“Some stions |
~ cirig the

e States etents and Chin's Crame’s.

A soft landing takes place when a

fourth nation to ever

exploration of th
the1990s.

this feat. The Cr 2 mis-
sion, which ended in a “hard land-
ing” on the lunar surface on Sep-
tember 6, 2019, was also an orbiter

Race, uccessful mis-
sions has only generally increased,
data shows. (See Chart 2)

mission Thus,

i
itis not included in Nasa's ageregs-
tion of past lander anempts. (See
Chart1)

* oA
starting to join in
With the conclusion of the Space
Race. more countries jumped in to

in 2003 and the first successful
Chinese one launching in 2007.
India was not far behind, as the
first Indian mission - Chandray-
aan-1-was executed in

Israel hﬁ also since tried. wlﬂ'l
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