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All eyes on Chandrayaan-
It's D-day for Moon mission

Soumya Pillai
Tetters @hindustantmes.com

NEW DELHI : A nail-biting count-
down for the descent of Chan-
drayaan-3's lander began on
“Tuesday with India aiming to
become the fourth couniry in the
world to successfully land on the
moon, and the first on the lunar
south X

Senior scientists said they
were confident of a suncessful
landing of the C

The crucial fi

The descent
Ilander\r'iiamml identify its

nal minutes

landing site in an area of 4kmX25km

round 545pm

‘will start controlled descent at

lander module, Vikram, and the
Indian Space Research Organi-
(lsro) was performing the

&
sertothelunarsface Vi seed il
du h for it how i

QMmsmmHeﬂzmmmﬂmmﬂ
ill make a landing at amund 6.04pm

sation
final checks for a
touchdown as soon as the sun
rises on the moon a little after
SpmISTon Wednesday.

3 Mission: The
mission ;sunschedum Systems
are undergoing regular checks.
Smooth sailing is continuing.
The Mission Operations Com-
plex (MOX) is buzzed with
energy & excllement.” the space
agency said in a post on X on

uesday.
Since India’s second lunar
mission,  CI n-2.

5 rover
raan will roll out to the surface

‘SMOOQTH  “The mission is on schedule. Efsbemareuruialgumg regular checks. Smooth sailing is
continuing. Mission Operations Complex is buzzed with energy & excitement!

We even pfepafed béickﬁp plans
for our backups, says Isro chief

SAILING'

NEW DELHI:
Research Orj

The Indian Space
(Isro)

crashed on the surface of moon
on September 7, 2018, scientists
at Isro have spent the last four
years analysing each contin-
gency and remfymgmeerrmsnf
the last mission,

that India’s third lunar !

w{ll land on the surface of the
as planned because of the

wmumrh:dn

“We are extremely confident
thatitis gumg 10 be a successful
mission,” Somanath told HT
ahead of the landing scheduled at
6.04pm IST on Angust 23, “And |
‘want o clarify that this confidence
iscoming from thework that our
teams have put in to ensure the

ing’ suceess.

MOON MISSION

the hardware and software of
the craft, and have prepared for
'WOTSE-CAse scenarios via simurla-
tions,

“We have accounted for all
‘scenarios that can go wrong and
‘have prepared a backup plan for
that. Till now, all stages of the
mission have gone as per plan,
and we are confident that our
Iander Vikram will successfully
land on the moon tomorraw.”
Isro chairman § Somanath said.

Prime Minister Narendra
Modi, who is in South Africa for
the 15th BRICS Summit. could
]ommeland.lt\g\nmnﬂy reports

success of Infactwe

ical Experiment (ChaSTE) to
measurememermal conductiv-

In case of a miss

« |stowill attempt a second
landing on Aug 24

* And the last window fora
landing will open in
mid-September at the time
of the next lunar sunrise

* Inthe meantime, the craft
will hover in its current
orbit of 25km x B4km

Tave prepared backups of our
‘ackup plans aswell”

Till late last night, “everything
‘Tas goneas per our plan and there
have been no contingencies”.
‘Somanath said. adding that the
agency was prepared to handle
the situation if something goes
Wrong. am

Backup landing plans_

for Lunar Selsml: Activity
(ILSA) for measuring the seis-
micity around the landing site:
Langmuir Probe (LP) to estimate
the plasma density and itsvaria-
tions. A passive Laser Retrore-
flector Array from the National
Aeronantics and Space Adminis-
tration (Nasa) is also accommo-
dated for lunar laser ranging
studies.

‘The rover, on the other hand,
has the payload of the Alpha

the agency has prepared for isa
landing an Wednesday evening,
scientists said that they have pre-
pared for contingency plans in
case the lander module is unable
to reach the lunar surface.

The Isro chief said that the
agency has a backup plan that
will be explored for landing. in
case it missed the first opportu-
inthe evening of August 23,

“The aim is to land in the ini-
tial period after the lunar sunrise

so that the

Particle X-Tay Sp
(APXS) and Laser Induced

days to complete its experi-
HT."Th

(LIBS)
for deriving the elemental com-

is
scheduled to attend the landing
virtually from Delhi.

After all final checks on
Wednesday, Chandrayaan-3's
lander will identify its landing
sitewhich has been increased to

inity of landing

site.

‘While according to the initial
plan, the experiments are
expected to go on for 14 Earth
days— one lunar day —the Isro
chief on Monday told HT that

anarea of 4km x 25km from the ~ thereis a scope for an exiended
500m x 500m spot that was life of the solar-powered eqmp—
planned for its ment ifit gets

Thrusters will then siart a  next lunar sunrise.
«controlled descent of the space-
craft around 5.45pm. Once the  Changes from
lander module reachescloserto  Chandrayaan-2

the lunar surface, its speed will
gradually reduce, its legs —
‘which have also been engineered
o be stronger compared to the
‘Chandrayaan-2 lander — will
extend out, and the craft will
make a landing at around
6.04pm.

Following a sucoessful touch-
down, the lander’s flaps will
open to reveal a ramp for the
Tover, Pragyaan, to roll out.

Once the rover is placed on
‘the moon, itwill click pictures of
the lunar surface. The lander
and rover will also take pictures
of each other to ensure that
there is communication between
the two, and Isro’s base station
o monitor the mission progress.

‘The indigenous lander mod-
ule, propulsion module and
rover on Chandrayaan-3 have
the objective of developing and
demonstrating new technologies
for interplanetary missions.

“The propulsion module sepa-
Tated from the craft to carty out
independent experiments in the
lunar orbit.

The lander. meanwhile, has
the capability to "soft land” and
deplay the rover which will carry
out in-situ chemical analysis of
the lunar surface during the
course of its mobility. Both the
lander and the rover are
equipped with scientific pay-
10ads to carTy out experiments.

The lander is carrying the
(Chandra's Surface Thermophys-

‘While Chandrayaan-2 could not
make a soft landing on the
moon, officials said the mission
was a “part failure”, as the
orbiter has continued to orbit
the moon, providing critical
data that has helped Isro pre-
pare for the latest mission.

Ahead of the Chandrayaan-3
launch on July 14, an Isto offi-
cial said, “We landed with a
‘higher velocity—we call this a
crash landing. But if you analyse
the mission in its entirety, we
‘have perfecied the part of reach-
ing up to the mon in earlier
missions.”

A failure analysis report of
the mission, prepared by Isro
afier the partial failure of Chan-
drayaan-2, highlighted that the
five engines (these have been
downsized to four for the latest
mission) used for the reduction
of velocity developed a higher
thrust than was intended.

‘The plan was for the lander to
lose most of its velocity ata dis-
tance of 400m from the lunar
surface and start hovering
above the landing spot to ensure
asoftvertical descent. The high
velocity, however, led to the

crash.

Far Chandrayaan-3, Isto has
‘built a sturdier spacecraft with a
‘Thigher fuel capacity to reduce
the possibility of failure and to
give the craft more flexibility to
manoetnTe possible errors dur-
inglanding.

“The
avmlab'll[yufsunllghuscnmal
o power the equipment.”

All modules on the craft are
solar powered. The agency has,
thus, planned the mission in a
way that the craft lands at the
time of lunar sunrise to allow 14
Earth days (one lunar day) for
experiments.

“If it doesn't land tomorrow
owing to whatever factor,
whether the health of the lander
or abreak in communication, we
will attempt the landing again
within 24-50 hours. Meanwhile,
alternate landing sites will also
be considered,” Somanath said.

If the descent is deemed risky,
the landing could be deferred for
amonth till the next lunar sun-
rise, he added.

In that case, the craft will
hover in its current orbit of
25km x 134km till next lunar
sunrise, the scientist said.

Officials did not reveal details
of Isro's backup plan citing secu-
ity reasons.

TOMY TO BE ISRO
CONSULTANT FOR
SAFE RECOVERY OF
GAGANYAAN CREW

Rahul Singh

Ehulsinghighindustantimes com

NEW DELHI: Champion sailor
Commander Abhilash Tomy
(retd) will serve as a consultant to
the Indian Space Research Orga-
nisation (Isro) for the safe recov-
ery of astronauts from after
they return from India's first
crewed spaceflight. Gaganyaan,
next year, people aware of the
development said on T .

Isro's Gaganyaan project
envisages demonstration of
human spaceflight capability by
launching a crew of three to an
orhit of 400km for a three-day
'mission and bringing them back
salely to earth, by landing in seas
close to India. The astronauts are
hand-picked fighter pilots from
the Indian Air Force.

"Iwi]J be advising Isro on risk

nandensmngthewell—

being of the astronauts
module’s splashdown. Iwﬂlfﬂr
mulate the strategy by drawing

o my own ex, of surviv-
ing extreme conditions at sea,”
Tomy said. am
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[ HT INTERVIEW } S SOMANATH, ISRO CHIEF

‘Our systems are
better tested, our

craft is sturdier.

We are ready’

Soumya Pillai

ers @hindustantimes com

NEW DELHI: S Somanath is the
‘man of the hour. He is also very
busy. As he waits for the even-
ing of August 23, when India's
third lunar spacecraft is sched-
uled to land on the surface of
the moon after failing to do so
four years ago, the chairperson
of the Indian Space Research
Organisation (Isro) is ensuring
that all safety checks of the
lander are happening, receiv-
ing regular reports from the
Isto Telemetry, Tracking and
Command Network (ISTRAC)
— the main centre from where
the craftis being tracked — and
scrambling to find time for
interviews, such as this one in
‘which he assured HT that his
team is confident of a success-
ful descent on the lunar south
pole region on Wednesday.
Edited excerpts

How are the preparations
coming along for the land-
ing on Wednesday?

‘We are extremely confident
s going to be a success-
n. And Iwant to clar-
ify that this confidence is com-
ing from the work that our
teams have put in to ensure the
success of the mission over the
last four years, after Chandray-
aan-2 make a hard landing in
2019. So, this is not overconfi-
dence.

Four years is not a short
period [of time], and we have
utilised every bit of it in better-
ing our mission, to map all con-
tingenciesand prepare backup
plans. In fact, we have prepared
backups of our backup plans as
well.

So far, during the course of
this mission, everything has
gone as per our plan and there
have been no contingencies. In
fact, we also got some surpris-
ing results — we had initially
planned for our propulsion
module to be able to stay in
orbit and perform its own
experiments for around three
to six months, but because we
ended up with excess fuel.
which was essentially because
the spacecraft did not need to
consume excess fuel and every-
thingwent as planned, the pro-
pulsion module can now stay in
orbit for several years.

We have prepared for the
landmghymndumng mulnple

pared to avoid those mis-
takes now?

Chandrayaan-2 went well tll
the final phase, but we could
not make a soft landing. We
landed with a higher velocity.
During Chandrayaan-2, one of
our mistakes was that we kept
the landing spot to a limited
area of 500m x 500m, this did
not leave much room for error.
‘We had also accumulated some
of the errors the craft was fac-
ingand did not resolve it as and
when it was happening: this
caused the lander module to
spin out of control while it was
descending. This time we are
better prepared. We have learnt
from our past mistakes and
have rectified those mistakes
and have also left room for any
other error that could occur.

Overall, our systems are bet-
ter tested, our craft is sturdier
and can tolerate unfavourable
conditions and our teams are
also better prepared. We are
ready.

‘What are the things that
can go wrong during the
landi

We shDuld not think like
that. If it has to, everything can

g0 our way. nothing will go
wrong. The question should be
whether we are prepared to
handle the situation if some-
thing goes wrong? And the
answer to that is, yes.

How important is the suc-
cess of Chandrayaan-3 for
future missions of Isro?
The thing is that everyone
wants to collaborate with agen-
cies that can produce success-
ful missions. Over the yearswe

tem and the health of the
lander is perfectly fine.

Chandrayaan-2 had also
successfully completed all
these stages, but the mis-
sion failed in the final
stage. Are you better pre-

have our place in
the global space industry. We
are known to successfully con-
duct exploratory missions ata
much cheaper cost. We have
some big-ticket missions after
Chandryaan-3 and that also
includes international collabo-
rations.

{ MISSIONS } MORE TO COME
Isro has a packed schedule
even after Chandrayaan-3

A mission to study the Sun, launching a climate observation
satellite, a test vehicle as part of Gaganyaan human space flight
and an Indo-US synthetic dar - Isro has a packed
schedule ahead. In addition, XPoSat (X-ray Polarimeter Satellite), India's
first dedicated polarimetry mrsmntuswdwanuusdrnamnl bright
i is also ready for

{ COLLABORATION } COMMUNICATION HELP
How Nasa, ESA are working
to ensure success of Isro

While 3, two

{ LANDING MANIA } #ALLTHEBESTCHANDRAYAAN
Excitement across country,
schools to telecast landing

wwhlmmamzhwmugnfnrmes(hemdmlngm‘lnda‘s
ift, people from all walks of life relaver}u:wmshes

international agencies will also be providing support to the:

‘to the Indian Spac

body for uninterrupted communication between the ground stations
and lander module. US's Nasa and the EumpennSpa(eAgenw (ESH)

X-ray sourcesin

launch, Isro officials said on Tuesday. Acitya-L1, the first space-based
Indian observatory to study the Sun, is getting ready for the launch,
most ikely in the first weck of September. It has also lined up the launch
of a climate observation satellite INSAT-3DS. The launch of a test vehicle:
mission, for the validation af the crew escape system for Gaganyaan, is
awezpededsbm "(Thes)we have 1o launch NAR thelia US s

nth

a 3. “Our New Norcia deep s justFinished 2
90 minute session tracking the Chandrayaan 3 lander module” ESA sad
on Tuesday, adding that it has tuned an ESA station for keeping track of
the Chandrayaan-3 mission. Nasa's deep space network, on the ather
hand, i also providing telemetry and tracking coverage during the

d descent phase from Decp Space Station (D55} 26 and DSS-34
at Canberra Deep Space Communications Complex followed by DSS-65

etic
acires t lra headouarters on August 5 "5, ourhands are fall- ¥

at Madrid Deep Space Communications Complex._ HIC

for

landing. On Tuesday, the trending
hashtags on X (formerly known as Twitter). People from different cities,
especially children, posted their phatosand video messages wishing the
success of Chandrayaan-3 mission. After the space agency's requests to
schools to allow the ive screening of the landing, states such s Uttar
Pradesh and Maharashira announced that govemment schools will
broadcast the landing for students. “OnAugust 23, the Chandrayaan-3
moon esswillbe telecast live on uTube and
DD National... Arrangements should be made for live telecast by
organising special meetings in schools and educational institutions from
5I5t0615 prm; directions to UP government schools read HIC

[ LUNAR DREAMS } WHAT IS SCHEDULED TODAY

- down on the Iunar surface in the evening today, which |f successful, will make India the first.
mumnr in the world to reach the uncharted south pole of Earth's only natural satellite. - -

5.20pm st

Sequence to begin

WHERE IT WILL LAND

e

504 mm

Seq uen\y toend

The landing plans for Chandrayaan-3 are similar, yet different in some
crucial aspects, compared to the plan Isro had devised for Chandrayaan-2

THE SIMILARITY

WHERE IT'S LANDING
WHERE: 68.7°N, 31.33°W

The area that Isro has picked for the

A\hnm nunkm from
the south pole

The lander of Chandrayaan-2

scheduled to touch ;
)

2 g |

The complicated >

landing manoeuvre

/At 5.20pm today, Isro will start the process of descent of

the spacecraft. It will consist of the following steps
‘The lander will first A final set of thrusters will
be flipped from a ensure that the craft’s speed
horizontal orientation |  gradually reduces to zero
lnvenialml udnq
thrusters

G\ reduce Itsvelndty
J: 15 MINUTES OF TERROR'

in2019, Isro managed all but the  Ground statlons
final phase of Chandrayaan-2. must ensure

The legs of the lander pull out
and it will make a soft landing

landing is on a patch of lunar highland
smooth plains located between wrater

attempted its landing around the
same zone, alblet slightly different

of Manzinus P (2 “satellite” of Manzinus

crater) and Boguslawsky M (2 “sat
of Manzinus crater) craters.

THE DIFFERENCE

SIZE OF 'LANDING ZONE'

Akey difference
between the
previous landing
plan and the

current one is that
Isro has significant-
ly increased the
size of the zone
that it is targetting
toland in.

ndra

spot - precisely at 70.8°N, 23.5°W. The

ellite™  landing spot was picked between the

¢ i500mx500m
‘What iswas in

an-2
/ AkmX2.5km
What s for

Manzinus C and the Simpelius N craters.

Source:

The larger zone

gives Isro some
flexibility in

adjusting the
predse landing
spot based on
terrains and
conditions

the lander
encounters
during descent.

Isro has said that it i

OPTION #1 Postpone

to a day later - August IT
OPTION #2 Postpone landing
to a full lunar day (14 days) later

ALTERNATIVE LANDING PLANS

pen to the idea of postponing
the touchdown and moving the location, if required
AND LANDING SPOT? lsro
has picked a spot between
Simpelius and Manzinus
craters as a backup spot

landing

Isro has identified challenges in
the final 15 minutes of landing.
Braklng commands have to be

uninterrupted
contact with the

pmxlsem ensure that the landing
Is executed in a controlled manner

aliveludlrlsaﬂenuatﬂy
dropped

What went wro!

“Efvemrsﬂntwa!med
Chandrayaan-2,

any corrections

rE the last time

reduction of velocity in

developed higher thrust than intended

spinning it out of

This made the craft start making very fast turns,
control

Since the craft was approaching the surface fast it had to
deploy thrusters in order o bring it to 2 hat. But since
ftwas targeting a small landing spat, it had very limited *scope
of ermor’ tomanoeuvre in, and find the final landing spat

{ SCIENCE, MYTH, AND MYSTERY }

How the Moon has fascinated humanity

Kabir Firaque
lettersérhindustantimes.com

NEW DELHI: Vikram the lander’s
scheduled touchdown on the
Moon's south pole, part of ISRO's
Chandrayaar- 3 mission, will kely
hemsnne nfmanyﬁms, for the

orbitaround our planet. As knowk
edge of geometry evolved. scien-
tists calculated the Moon's dis-
tance from Earth based on the
shadow cast during a lunar

eclipse.
Inthe 7th century, Galileo's tel-
escopes revealed, for the firstime,

far humans to solve. Beyuud its
unexplored territories, there
remains the question about how
the Moon formed in the first place,
even though one ameng various
theories iswidely accepted today.
Beyond its origin, again, the Moon
continues to fascinate modern
humans as much as it did our

The Moon was not just wor-
shipped as a deity but also held
responsible (it still is) for diverse
events. Even today, the myth per-
sists that a full moon influences
people into making imational dec-
sions, an idea with no scientific
basis. Waolves were thought to
howl at the moon. giving rise o
the myth about werewolves,
humans who suppasedly mm into
wolveswhen the moon s full

‘Thatsaid. the Moon does influ-
ence life on Earth. Itis responsible:
for the tidesin the oceans, dictates
the migration of birds, and influ-
ences the reproduction cycles of
someanimals. And Earth's namral
satellite has not only Tevealed
some of its mysteries but also
inspired science.

‘What Moon has told us

Ancient humans used the Moon as
a calendar system, secure in the
Imowledge that it follows  regular

and craters on the
Iunar surface. Since the 1950s,
manned and unmanned hunar
missions have revealed more .
Among these discoveries were
viewsof the far side of the Moon.

the Moon is rotating
onits axis, italwayslooks the same
from Earth. presentinga facewith
features that we identify as “the
‘maniin the Moo, The Moon and
Earth are gravitationally tied ina
way that the Moon takes the same
amount of time to rotate about its
axis as it takes to make one orbit
around Farth. This rotion causes
the same side of the Moon to

always face Earth.

Asa result, the far side of the
Moon was a mystery until the
Soviet Luna-3 probe clicked the

The Moon rises overa hill in Syria

Moon formed?

What It hasn’t told us

‘The mest widely accepted theory
aboutthe Moon's origin s known.
as the giant impactor theory. It
proposes that an object. which is
often “Theia™ and is

’s Aleppo on July 31 AP
son) championed thisidea, What
he propased was thought to be
‘passible during his time, but scien-
tists today discount it. Among the
grey areas, the theory does not
explain how materials on the
Moon were baked more than

estimated to have been about the
size of Mars, struck Earth justafter

W The capture theory. on the
other hand. proposes the Moon

the Moon and Earth should have

Gaganyaan: Ace sailor to help
in safe recovery of astronauts

nearly the same composition. | Rahul Singh B with theweather conditions? How
which they donot. tokeep your sanity till help arrives?
To come back to the giant Andwhat todoandwhatnottodo
impactortheory, firstproposedin | NEW DELHE: Champion sailor during that period? Then there's
the 1970s. it thecom- | Cc ‘Tomy (retd) something as basic as where
position of the Moon to a far | will serve as a consultant to the should the medical kit be kept for
theo- | Indian Organisa- easy access in case the cTew is
ries. Those who are not convinced, | tion (Isro) for the safe recovery of indisposed orinjured.” said Tomy,
however, raise various questions. | astronauts from sea after they ‘who has met the astronauts.
Iftherewasindeed a giantimpact, | return from India's first crewed The intricate parachute

ever had one.

that

ges demonstration of human

a magma ocean would have | spaceflight Gaganyaan, nextyear,  Abhilash Tomy sequence for the Gaganyaan crew
formed on Earth's surface. but | people aware of the development module’s deceleration system con-
there is no evidence that Earth | said on Tuesday. named. Isto's Vikram Sarabhai sists of 10 parachutes, they said.

Space Centre (VSSC) successfully

The first batch of the crew

st photographsin October 1956, the formation of the Solar System.  was formed \ndependem.l:v nr
Over the next few years, the USSR~ Thi i Farth
released clearer and clearer umes of material from both  Earth surbn. memampmm
images. In December 1968, astro- z thismaterialeveniu-  there would need to have been
naws onNASA's Apollo8 mission,  ally combined to form the Moon.  some event that siowed the Moon
became the first humans to see ‘While many scientists contest  down by just the right amount at
and photograph the far side. the giant impact theory, itisstill just the right time. Such “fine tun-
although they did notland on th her  ing”is believed i
Moon. Most recently, China's  theories that have been proposed  The condensation theory pro-
robotic spacecraft Chang'e4 in  and discounted over the years. poses that the same dust cloud
2019 became the first mission o M The fission theory suggests ~ hatled to formation of Earthalso
1and on the far side. thatthe Moonwas oncea pieceof  created the Moon. The Moan has
Allthese missionshaveenabled  Earth that broke loose from receded eversince, butwas never
scientists ioidentifyand name sev-  outer layers, with the separation  part of Earth. While the Moon
eral craters and other feanres on  giving rise to the Pacific Ocean.  indeed contimues to recede from
the far side over theyears. Butone  The British astronomer George  Earth, ever soslowly. the conden-
mysiery endures: iow was the  Howard Darwin (Charles Darwin's  sation theory would require that

the ratios between various ele- conducted Drogue Parachute —recovery team of the Gaganyaan
ments on the Moon are not | spaceflight capability by’ Deployment Tests, an essential  mission completed the first phase
explained by the giant impactor | a crew of three to an orbit of of the Gaganyaan project. at :f:rmmngatumanmwsw:m
theory. Also, if FEarth were | 400km forathreedaymissionand  the Rail Track Rocket Sled faciliy  Survival Facility at Kochi
impacted, why wasn't Venus | bringing them back, by andingin  in Chandigarh from August81010. i July. The team consisted of
struck by a similar object. which | seasclosetoIndia. Theastronauts A crucial of this I di i
should have resulied in Venus hav- | are hand picked fighter pilois from  mission is the deployment of  dos who underwent recovery
ingiits own Moon? the Indian Air Force who have drtgue parachutes, which playa  training invaried sea conditions.
in Russia. crew I
Hulltforananswer “Twill beax  Isro on risk L
i ir Drogue  testfor
Summsnmsmeﬁmmpr bﬂngn{'memnamsanarﬂw parachutes, packed within pyro- mmtmnplaca(mdmgm
ture and ion theories Iwill for-  based devices known as moriars,  in Tamil Nadu in July.
and notes how ceriain aspects mukﬁzmesuamywdmmrguu are ingeniously designed toeject  “ISRO successfully tested the
remain unresolved. Moon rocks | my experiences of surviving  the parachutes into the airupon  Gaganyaan Service Module Pro-
extreme conditionsatsea”hesiid.  command,” Isrosaid, These para- (SMPS) on July 19,
resoived the mystery, but Isaac |  Theformernavyofficerrecently  chutesensureasmoothand con 2023 at IPRC. Mahendragiri.
Asimov dwellson how their com- | fink i i test involved five liquid apogee
pasition raises questions about | soloand non-stop circumnaviga-  However, ina the  motor (LAM)engi
each of the theories. tion race, 3022 Golden Globe Race ill have in  of440 reaction con-
*...Sdentistshave beenheard o | (GGR). iy a
mutter that if the evidence for the | endurance. He completed the gr- mkemlmchandmﬂmm thrust of 100 N,” Isro said.
Moon's arigin is carefully consid- | elling 30,000-mile race, thelongest ~ said Tomy, who suffered a ‘When Gaganyaan lifis off next
ered. then the only possible con- | sporting event in the world. on  injury on September 21 2018, dur-  year kickingoffa new era of space
clusion is that the Moon is not | April 0 afier sallingfor 236 daysin  ingthe 2018GGR after roughseas  exploration. the astronauts
really out there —a conclusion, | hisboat named Bayanat. inthe southern Indian Ocean, one  onboard are ikely to carrya selec-
however, that just means they “Twolocations havebeenident:  of the remotest spots on Earth,  tion of special foods developed bya
must continue thesearch for addi- | fied for the landing of the crew  crippled his yacht SV Thuriya. military laboratory after experi-
tional evidence,” Asimov writes. i i oy What menting with ingredients for
“Thereisan answer.anditwill | mentofaseriesof; ies, the mmespxaﬂmwn?nnem almost two years, as previously
be found.” of said, asking not to be o it How to deal “Hin Times.
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