Chandrayaan 2 Mission [UPSC Notes GS Ili]
Context:
e The name Chandrayaan means Moon vehicle.
e [tisIndia’sunscrewedlunarmission. The aim of Chandrayaan 2isto better grasp theMoon’s origin and its

evolvement and progression by conducting topographical researches and mineralogical probes alongside a few other
experimentsonthe Moon’sSurface.

e Asreported byISRO,the missionChandrayaan2fostered the findings of Chandrayaan 1.

e TheChandrayaan2missiontargetedacompletelyunexploredsectionofthe Moon i.e. Moon’s “South Polar
region”.

e Whileafewmature modelsdoexist, the Moon’s originsstill needsfurther explanations. Extensive mappingofthe
lunarsurfacewillaid usinstudyingvariationsinitscomposition —anessential piece of informationintracing the
Moon’s origin and evolution.

e Themission Chandrayaan 2 is consideredasachallengeasnospaceagencyhaseverthoughtofexploringthe South
Polar Region of the Moon.

Why go to the Moon?
e Because itistheclosest cosmicbodyat which spacediscovery canbeattempted and documented.
e Alsoitis apromisingtest bedtodeterminethetechnologiesrequiredfor deep-space missions.

Chandrayaan 2 Mission components are:
e S200 solid rocket booster
e L110 liquid state
e (25 Upper stage

Launcher
e Geosynchronous Satellite Launch Vehicle Mark-111 (GSLV Mk-111)

Sy A look at the four key components of Chandrayaan 2
Mission MOON 2.0 (;yncher orbiter, tander and rover

Launcher —GSLV Mk-1ll | It will carry Chandrayaan 2 to its designated orbit. This
three-stage vehicle is India's most powerful launcher to date, and is capable of
launching 4-tonne class of satellites to the Geosynchronous Transfer Orbit
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Weight: 2,379 kg
Power

capability: 1,000 W
Capable of communi
cating with the Indian
Deep Space Network at
Byalalu and the Vikram
lander. It will be placed
in 3 100X100 km lunar
polar orbit

Weight: 1,471 kg
Power generation
capability: 650 W
Named after Vikram
Sarabhai, the Father of
the Indian space pro-
gramme, it is designed
to function for one
lunar day, equivalent to
about 14 earth days

Weight: 27 kg

Power generation
capability: 50 W

This 6-wheeled
robotic vehicle can
travel up to 500 m
and uses solar energy
for its functioning. It
can communicate only
with the lander

38

BBYUS IAS



[{BYJU'S

The Learning App

Chandrayaan-2 is composed of three modules

The orbiter, the Vikram lander (named after Vikram Sarabhai, the late father of India’s space program) and the Pragyan rover
(named after the Sanskrit word for wisdom).

Fromorbit,instrumentswillcreatedetailedthree-dimensionalmapsofthesurface,
v To ascertain the safety of potential landing sites and
v Totrackthedistributions of watermolecules, hydrated mineralsand other materialsof interest on
andaround the moon.
e Iftouchdownissuccessful,the Vikramlanderwillserve asalistening station for seismic wavesfrom moonquakes,
whichcouldrevealmoredetailsaboutthestructureofthelunarcore,mantleand crust.
e Furtherstudiesaresettotake placeviathe Pragyanrover, whichis meanttodrillintothe surfaceto gathersamples
foradditional mineralogical and chemical analysis.

The orbiter, lander and rover will collectively carry 14 scientific payloads, including a Laser Retro
Reflector Array from NASA to provide precise measurements of the distance between the Moon and
the Earth.

Soft-Landing
e Asoft-landingoccurswhentherocketisdesignedtotouchdownasgentlyaspossible.
e India would jointhe U.S., China and the former Soviet Union on the list of countries that have completeda
“soft”moonlanding,oratouchdownthatdoesn’tresultinacrashlanding.

Why Chandrayaan 2 ison a missionto explore the Moon’s South Polar Region and the reason whyit’s a huge
challenge?

The Dark Side of the moon — the significance of exploring Moon’s South Pole.

e Duetothe moon’s axis, few regions on the South Pole always remains dark especially the craters and have higher
chances of containing water.

e Thetemperatureatthepolesremainsfrigid, hittingaslowas-248degree Celsius making it among the lowest
temperaturesinthe Solar System. The reason is that the bottomof the polar craters of remain under shadows
permanently because of the low angular tilt of the axis (1.54-degree tiltin comparison to earth’s 23.5 degrees).

e Thecraters might have never receivedsunlight because it at very low angles in the Polar Regions and thus,
increasingthechancesofpresenceoficeonsuchsurfaces.

e The lunarsurface areaat the south pole of the Moon that remains in shadow is much larger than North Pole
thus making moon’s South Pole interesting. This alsoincreases the probability of the existence of waterin
permanently shadowedareasaroundit.

Totally UnexploredTerritory
e Noone hasever explored the South Polar Region of the Moon. In all the space missions, be it manned or
unmanned, no country has ever attempted to land a spacecraft in the polar regions of the moon.
e TheSouthPolarRegionisfarfromtheequatoranditistotallyunchartedtillnow.Thiscouldgive Indiaaleadin
space exploration onaninternational level.
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TheSouthPoleregionhasdepressionsthatarecoldtrapsandcontainafossilrecordoftheearlySolar System.

Significance

The success of the mission is going to boost national morale and contribute to scientific achievement of India in
ways ranging fromacademicresearch to national security.

The mission is completely home-grown, with heavy participation from the academia and the private sector
and involvingyoungscientistsfromacrossthecountry that shows areflectionofIndia’srisingscientific temper.

Chandrayaan-1 Vs Chandrayaan-2

Chandrayaan-1waslaunched fromthe SatishDhawanSpace Centre,Sriharikota byIndia’s Polar Satellite launch
Vehicle —PSLV-C11in2008.0ntheotherhand, Chandrayaan-2was bundhedbythe GSLV Mk-II1.

The spacecraft inChandrayaan-1made morethan 3,400 orbitsaroundthe Moon and was operational for 312 days
till August 29, 2009. Chandrayaan-2's orbiter shall continue its mission for around ayear.

There were 11 scientific instruments onboard the Chandrayaan-1 spacecraft. Five of them were Indian while the
others were from ESA-European Space Agency, NASA-National Aeronautics and Space Administrationand
Bulgarian Academy of Sciences. Orbiter of Chandrayaan-2 carried eight scientificloadings for mappingthe lunar
surfaceand to study the exosphere (outer atmosphere) of the Moon.

The lander carries three scientific payloads to conduct surface and subsurface science experiments. The rover
transmits two payloads to enrich our understanding of the lunar surface. An inert experiment from NASA will
also be conceded onboard Chandrayaan.

Chandrayaan-1 convincingly discovered traces of water on the Moon. This was a path-breaking discovery. It also
discovered water ice in the north polar region of the Moon. It also detected aluminum, magnesium, and silicon
on the lunar surface. Global imaging of the Moon is another achievement of Chandrayaan-1 mission.
Chandrayaan-2bywayofsoft landing onthe Moonand deployingarovertostudy the lunar surface aimsto
widenthescientificobjectives of Chandrayaan-1.
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