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¢+« The Mars Orbiter Mission(MONQJSIS _3:2;' raft built by the
Indian Space Research Organisation(ISRO) to study Mars.
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o ISRQO’s first interplanetary, e
o Launched on 5t Novem/ders " Qm Sriharikota.
o With its successful insgrtion "m Mars orbit on 24t September,

India became the firstifa tion 0 succeed in its maiden attempt.
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o To conduct deep space

at a distance of 670 milionk
e

o To develop autonomaus: atures to handle emergency

situations ) -

o To explore the atmoéphere and surface of Mars by
Indigenously developed scientific instruments.




" Nano car.
o It has 1 liquid engine and

o It also has 3 solar panel
communication.
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“'& There are 5 scientific instruments@fMON for the exploration of




MARS ORBITER MISSION

Payloads
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X Lyman Alpha Photometer (LAP) "B K ‘

gy Lyman Alpha Photometer (LAP) is an absorption cell

i\ photometer. It measures the relative abundance of

:& deuterium and hydrogen from Lyman-alpha &

E§ emission in the Martian upper atmosphere (typicall

S Exosphere and exobase). Measurement of D/H §
(Deuterium to Hydrogen abundance Ratio) allows us 7

to understand especially the loss process of water g
from the planet.

2P

Mars Color Camera (MCC)

This tri-color Mars Color Camera gives images &
information about the surface features and composi-
tion of Martian surface. They are useful to monitor
the dynamic events and weather of Mars. MCC will
also be used for probing the two satellites of Mars —
Phobos & Deimos. It also provides the context infor-
mation for other science payloads.
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Thermal Infrared Imaging Spec-
trometer (TIS)

TIS measure the thermal emission and can be
operated during both day and night. Temperature
and emissivity are the two basic physical parame-
ters estimated from thermal emission measure-
ment. Many minerals and soil types have
8 characteristic spectra in TIR region. TIS can map
¥ surface composition and mineralogy of Mars.

Mars Exospheric Neutral Compo-
sition Analyser (MENCA)

MENCA is a quadruple mass spectrometer capable
of analysing the neutral composition in the range
of 1 to 300 amu with unit mass resolution. The
heritage of this payload is from Chandra’s Altitudi-
nal Composition Explorer (CHACE) payload

Methane Sensor for Mars (MSM)

MSM is designed to measure Methane (CH4) in the |
Martian atmosphere with ppb accuracy and map its |
sources. Data is acquired only over illuminate
|| scene as the sensor measures reflected solar radia-
tion. Methane concentration in the Martian atmo
sphere undergoes spatial and temporal variations

Atmospheric studies Particle environment studies Surface Imaging Studies | *
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Launch - Nov 2013
MARS Arrival : Sep 2014

Orhital perigd
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_"6 The Mars Orbiter Mission wa gl ." 5th November 2013.
o It was launched from the Sg jan Space Center in

-

Sriharikota. { o .
o Launched atop the PolaffSat ,f'_&nch \ehicle(PSLV).
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India Launch M dani” ;i K
Rocket: PSLV-XL : 1 "W
Payload: MOM (Mars Orbiter ’MISSIOH)
Launch: 5th November 2013 @ 9:09 U]’C/GMT
Footage Length: T-1 Minute to T+3 Minutes
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EARANS MARS TN ISQION

minutes.

o The earth’s escape veloci
spacecraft left the earth’s

o The spacecraft then e
long journey towards# ..




=z TRAJECTORY CORRE

o Initially, 4 of them w anned but since the spacecraft was
moving with great pgeeision, it was postponed.
o A 4-second long manoeuvre was done on 22" September 2014 ,

which also tested the main engine(which had been idle since
December’13) for the Mars orbit insertion.




M ARS ORBIT INSERTION

o Initially, the spacecraft wag
Mars.

o During this, the comu'mcatlon of MOM with the SC|ent|sts was
blacked out due to an eclipse.




fowards Mars ) Re-orienting the Spacecraft Getti n g I ntO

MOM is reoriented to align the thrust

vector- before firing the engines to M a rti a n O I’bit

reduce the velocity.

/ © In the Shadow of Mars
Because of the Mars-Sun-Earth geometry, the orbit
Insertion is destined to happen while MOM is in eclipse.
MOM enters eclipse 5 minutes before Burn Start.

Engine Firing
The Main liquid Engine and eight smaller thrusters
fire, imparting braking velocity of 1098.7 m/s.

© The communication blackout
The radio link between MOM and Ground
station gets blocked by Mars and MOM
executes all operations autonomously.

® Towards Resuming Communication
Earth The burn is terminated when the
required braking velocity is achieved and
MOM is in Martian Orbit. The spacecraft
IS reoriented to point its Antenna
Orbit Around Mars towards Earth to resume

Periapsis: 423 km communication.
Apoapsis: 80,000 km

Period: 76.8 Earth Hours » « Escape trajectory

Towards
Sun







,%g_now INDIA WILL BED
L S FROM MQilis

o With the success of MOM, th;
India enters the elite club of
Mars missions(USA, RusSias

o With yet another succesg 'f-’a ﬂCh of the PSLV, ISRO is
expected to attract mofe'e mmerual customers.
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o The success of this niission opens gates for more such
interplanetary missions by ISRO.

o If MOM is able to sense methane gas on Mars(which no other
mission has done till date), then scientists all over the world will
benefit from ISRO’s achievement.










