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What was Mangalyaan Project

India's first interplanetary mission in * 2013-14 ¥ YR &1 UgdT Faerd M|
2013-14. o RATT 3idRer SrEUH WMo (383 R fadhad
Developed and operated by the Indian R Farferd|

Space Research Organisation (ISRO). o 2O I St e (vHeium) & A & ofF S
Also known as the Mars Orbiter Mission ST 8|

(MOM). o fI9 & F 6 AL ek Tt e o, WAl I8
The mission was initially meant to last for ol qh ST STl |
6 months, but it continued to send data for « 2022 &1 I F Yargerd o fear man

ST LS, o 3P 32T AqWET Ml & forw smasyes Wit
Decommissioned in second half of 2022 ARG T AT

Aimed to develop the necessary « ZIHT 35T T e o 1R T ST ST off o1
technology for interplanetary missions.

Also aimed to gather information about
Mars

Distance

Average Distance: The average distance o 31Td gl gl 3R HIA o did bl HEd g2l ATHT
between Earth and Mars is approximately 225 Mferg frariez g |

225 million kilometers. . ﬁw: 31'|'J:|f[_ pojpapE @ﬁa; aIH, e q‘gq@zﬁ@[
Closest Approach: During opposition, TTH 54.6 iz fehetHiiel g2 31 gahdi 6|

Mars can come as close as about 54.6 o TG R0 g F faudia feam # €M W, gedt 3k
million kilometers from Earth. TR T 401 fer fpai Mg wa
Farthest Distance: When on opposite sides Jehd B

of the Sun, Earth and Mars can be as far « STUSTHR HEIY: STT-3TeT gt g o ARy 3k St
apart as about 401 million kilometers. T2 I AUSTHR HeET3T & HRT eIt &1

Elliptical Orbits: The varying distances are

due to the elliptical orbits of both planets

around the Sun.




Travel

@ Mars, 5 Nov 13 Earth, 5 Nov 13
Launch

30 Nov 13
Departure

Earth, 24\Sept 14

MOM trajectory

Mars, 24 Sept 14
Orbit insertion

Travel

Following Its launch on Tuesday, the Mars {3} Then the orbiter will coast around
Orbiter craft settled Into a “parking orbit” ™= 44 Sun for nine months before It Is
around Earth, with a perigee (nearest point finally captured Into the Martian

to Earth) of 248 km and and apogee
(furthest polnt from Earth) of 23,500 km. orditon Septemberat 201

A series of five orbit-ralsing
operatlons were scheduled, the
first was which was carrled out
yesterday. Yesterday’s first
orblt raising Increased the
apogee of Its orbit to

28,825 km.

, After this comes the cruclal
trans-Mars Injectlon at12.42 AM on
December 1. Prolonged firing of the
440 Newton englne will catapult the
orblter out of Its Earth-centric orbit
Into a Sun-centric orbit.

The second and third : @ The fourth and fifth operations will
such operationswillbe >3 ralsethe apogee to 1,00,000 km
made tomorrowandon % and 1,92,000 km on November
Saturday to raise the 11 and 16, respectively

apogee to 40,000 km

and then 71,650 km.




Launch Nov 2013

MARS Arrival : Sep 2014

Orbital perig

Basic facts about planet Mars

Mars is the fourth planet from the Sun and o T G I =T U8 ¢ AR HRHSH 1 ga Gl Bl
is the second smallest planet in the solar T ¢l

system. « T U5 ST AT g, o AHA aadT o A7 U3 3@T AT &

Mars is named after the Roman god of war 3R T AT 3T o HRUT 8 INRR " T8 & 39
and is often described as the “Red Planet” i gfoTq fopar SIraT 21

due to its reddish appearance. . memwmﬁgﬁﬁw’

Mars is a rocky planet with a solid surface TG, BTSN, sheeet STiae 3R T
that has been altered by volcanoes, Qﬁ%éﬂ g @’{ Sed T 2|

impacts, winds, crustal movement and . . . v
e L s o HITel T AIgHSH A €U & hla Sgafidgs & &

Mars has a thin atmosphere composed %,l
primarily of carbon dioxide. g W ﬁ?qﬁw T T HH 8
Mars and Earth have approximately the * HITCl 7§ o <l TgHT & fSieTehl ITH HiaTd 3R SHIF &

same landmass. * TSl O Aiehd dIdTERUT 8, wlfehT 78 b1 Flg Alohd

Mars has two moons named Phobos and el &1 Zch ST 7R b ¢ |
Deimos.

Mars has an active atmosphere, but the
surface of the planet is not active. Its
volcanoes are dead.




What makes Mars interesting

1.Search for Life

1. Mars is the most Earth-like planet in our
Solar System.

2. Investigating Mars can help answer the

fundamental question of life beyond Earth.

. The planet's history suggests it may have
once supported ecosystems, and it could
still harbour microbial life today.

2.Understanding Surface and Planet's
Evolution
1. Mars experienced significant climate
change over its history.

2. Planetary geologists study rocks,
sediments, and soils to uncover its surface
history.

. Understanding the history of water on
Mars is crucial for assessing potential
habitability.

1. Siia ol @it
1. T Ug gHR TR Hed § gad e gedt e ue 21
2. A Ug T gedt I W Sfiad & Yod U R A
H mee e Fahd g1
TE o S8 I Udl Iadl ¢ b a8 el gTiRiefaeht
T T GHE HIAT &1, AR Tg TS HT Gersid! Sita-
D AT S Fohdl 2

2. Idg AR Ug & [dh1d bl THSHT

1. HA 9% A 37U Sfderd # Hecayul STadrg ufkdd- o
I fRaT 2|

T8 AT STeh! T & e Pl IR & &
TTT I, dase 3R Tl &1 AeAd9 &d &

T T8 TR T o S{deTd ol GHeT S1fad 3mard
STFAT T TThald el o [oTq Hgayuf ¢ |

What makes Mars interesting

3. Preparing for Future Human
Exploration

+ Robotic missions to Mars pave the way for
human exploration.

1. Look for resources and assess risks,
reducing costs and enhancing safety.
2. NASA aims to land humans on Mars by the
2030s.
4.Understanding Our Home
1. Studying Martian geophysical processes
offers insights into Earth's evolution and
history.
2. It provides knowledge about the broader
processes shaping our Solar System.
5.Mars is Accessible

1. Mars is the second most accessible
destination in our Solar System after the
Moon.

2. Its relative proximity makes it a prime
target for exploration missions.

3. ufasy & O1a =0T &l JgTr
o T U IR I M AT 3FaN0T &l HFf YL
Fd &l
o TYTYT T WIS HeAT 3N STGHT BT SMMhel heT,
AT HH AT 3R GRefT TgHT|
o AT T d8A 2030 T HITA U UR 3] bl IARAT
2l
4, gl &I JHSAT
o T UG hl YTk Uisharsil 1 Aega geal o
forenTe 3R 3fagrd # gt uaH wedr gl
* I AR GR HSd Pl 3HR < dTall AT UTehaTall
& I H FH Y BT 8|
5. A Yg AT ¢
* TgHT o TG HITC T8 TR TR Heol H garl qay Faiy
Taea gl
o ZTh! ITUeT HchedT s& 3T=auuT TS & folT U
TS @16 Sl 6l




Its Objectives

To develop the technology required for o IR LT & foly rasges Uil fasnfaa
interplanetary missions. T

To explore Mars' surface features, o HITE chl g ol TALTTATSHT, SATHTRERT SR FTTaRu]
morphology, and atmosphere. EARCSIRGEIEIN

Scientific analysis of Mars including its o TITE g T WS [aT AR HITeT g o araraRoy
mineralogy and Martian atmosphere. lgd d=ATHe faseiyor|

Launch, Travel, and Insertion into the Orbit

Launch Date: November 5, 2013. o = fedfer: 5 94, 2013.

Launch Vehicle: PSLV C25 (Polar Satellite * YUuT IH: PSLV C25 (4d1F 30 Y&uuT F7H) |
Launch Vehicle). o I mﬁgaﬂ%{waﬁa;gaaqgaﬁa;%q
Travel: The spacecraft covered a distance 650 Tfera ferrl aht g2t o hr |

of 650 million km to reach Mars' orbit. « eI H 7T 24 RIdER 2014 & FhAdTYdS HTe
Orbit Insertion: Successfully entered hl hefl B Jasr fora

Mars' orbit on September 24, 2014. o Y AT 421.7 Tt & TRIUTCE (el

It was inserted into an elliptical orbit HepedH fdg) SR 14 76,993.6 fohrl &
around Mars with a periapsis (closest UG (T & G X T [eig) o A1 HITT oh
point to Mars) of about 421.7 km and an RI AR Ueh HUSTRR hell H T feham 721 27|
apoapsis (farthest point from Mars) of Y AR T I Ug I fdidy 337 G, Felia-
about 76,993.6 km. This allowed the U BT HR 28! Fdg oh ATk G G| bl hER
spacecraft to have a varied view of the e T Hichl e

planet, capturing both close-up images

and broader views of its surface.




Sensors & Information Provided-1

Mars Exospheric Neutral Composition
Analyser (MENCA): Analyzed the neutral
composition of Mars' upper atmosphere.

Lyman Alpha Photometer (LAP): Measured
the relative abundance of deuterium and
hydrogen in Mars' upper atmosphere,
which helps in understanding the loss
process of water from the planet.

Thermal Infrared Imaging Spectrometer
(TIS): Mapped the surface composition and
mineralogy of Mars, helping in the
identification of various minerals present on
the Martian surface.

Mars Colour Camera (MCC): Captured
detailed images of the Martian surface,
helping in the analysis of its features and
morphology.

o A UFHIEh e oo Ul TSR

(THETAHIY): HITCT o ORI ATGHST ehl AT hl
fascrsoT fehar |

* WTSHT T TICHIC (TUUT): 5T o SHUL drgHed

H ZCRTH 3R BISgISH hl HTUeT FRRAT ehl HIUT 14T,
ST U I U bl g1 UfehaT ol IHgH | Heg oedl ¢

o A 3PS SHIGHT WargH el (SI3MSUT): Tl

g ol T 3R WS 97 T AT fhar 2T,
TSI Tl hl Tdlg R HISIE (a9~ WS &l ggar
P H Heg el

o HI T HERT (THEIT): FITe & ol qde bl [aegd

iR @i, e sach! faQedreti 3 steptfiehl &
fasaiyoT § Heg et

Sensors & Information Provided-2

Solar Wind Ion Analyzer (SWIA): Studied the
influence of solar wind on the Martian
atmosphere, providing data on how Mars'
atmosphere is being stripped away by solar wind
particles.

Mars Dust Monitor (MDM): Although not a
primary payload, it provided data on the dust
environment around Mars.

Largest Volcano: Captured images of Olympus
Mons, the largest volcano and highest known
mountain on any planet in the solar system.

Mars Moons: Provided detailed images and
information about Mars' two moons, Phobos and
Deimos.

Mars' Two Faces: Helped in studying the two
hemispheres of Mars, which are distinctly
different from each other, with the northern
hemisphere being smoother and the southern
being more rugged and cratered.

o R Y A faiveh (TSI ASY): HI U8 oh

IRIFEH R TR &aT oh THTd o Tehd fondT, [orad I uar
AT & fob T Ta HUT gl HITS bl ATATG0T b 1T SIT
ta

o T e Hife? (THSIUR): gldifch Ui Uaile el o,

g W U8 o IR 3R e o 1d1aRul R Sel Yel hedl
o
ST 3R TR Hed o fhdl off 78 W I8 3
1T gdd bl q&die @it T
o T Ug o JHT: el o af deH1al, Hiaid 3 SHY
& qR H faxgd [ 3R STHSRI UaH @l T8
* T o &l 98 HICA o &l ATl Bl e hedl H
e e, STt U g & e ¥ § f=1 €, 38
e freRT € 3R afarult At Sae-areg 3 Mgt
It gl




Other similar projects-1

NASA's Mars Rovers (Spirit, Opportunity,
Curiosity, Perseverance): Robotic
explorers studying the Martian surface.

European Space Agency's Mars Express:

Orbital mission providing high-resolution
imagery of Mars' surface.

China's Tianwen-1: Orbiter, lander, and
rover mission studying Mars' geology and
atmosphere.

UAE's Hope Probe: Orbital mission
studying Mars' atmosphere and climate.

Russia's Mars Program (Phobos-Grunt):
Intended to study Mars' moon Phobos

Other similar projects-2

NASA's MAVEN: Orbiter studying Mars'
atmosphere and its interaction with the
solar wind.

NASA's Mars Reconnaissance Orbiter:
Orbital mission providing detailed
imagery of Mars' surface.

ESA's ExoMars: A mission to search for
signs of past life on Mars.

Japan's Martian Moons Exploration
(MMX): Upcoming mission to study Mars'
moons, Phobos and Deimos.

India's Mangalyaan 2: Planned follow-up
mission to further study Mars.




Special Features

- Mangalyaan was one of the least o TG 319 dch o Fad HH Fdldl Hiet A= d I
expensive Mars missions to date, Ueh T, ST JAd(eeT A=NT o foTT Z&R1 o ANTd TTat
showcasing ISRO's cost-effective approach SIPehIT Sl UGITd el 3
to space exploration. « 2T YR ] HITel I8 &l chall & Uga drell gl

« It made India the first Asian nation to TS 391 3R 31U Uget & YAy H VAT ohed aTa
reach Martian orbit and the first nation in AT T Ul &1 1 fe
the world to do so in its first attempt.

Gaganyaan Mission




What is this mission

Mission Objective: Demonstrate human
spaceflight capability with a 3-member
crew, orbiting at 400 km for 3 days and
ensuring safe return to Earth, landing in
Indian sea waters.

Collaborative Strategy: Leverages in-house

expertise, Indian industry experience,
academic intellectual capabilities, and
global cutting-edge technologies.
Technology Development:

+ Involves crafting a human-rated launch
vehicle

+ Life support system for an Earth-like
environment in space

+ Emergency escape provisions.

Focus on crew management for training,
recovery, and rehabilitation.

o TORM 7 3899 3 IS <l o 1Y H-G 3idieel
3T 7T T weef e, 3 & o ferw 400 forft
T $TE U UTRShHT TheT SR YRART TH! el H
IR oAl U JRIETd aTut gHTHd e

o FENIEHE TUHITA: B ARISRAdT, HIRAR JeT
FHd, QeI difgeh AT AR A FATYHS
Trenfiferat & et IoTdt 81

o TTeIfTeh! faeere:

« ZOH GHI-1E Al dTe- daR T ATHA &

« 3faRer # gedl ST araraRr o forg Sftad aHel
T

* JTUTdeTd F SdTd YIae.

o JIEOT, QAU 3R YaTH o foly =reieh &t Faig
WM |

Planned launch

Has been delayed
Originally planned for 2022-23

Various Precursor Missions are being

carried out to demonstrate technology
preparedness and to ensure safety and
reliability before the manned mission.

The first trial (uncrewed flight) for
Gaganyaan is being planned by the end of
2023, or early 2024.

This will be followed by sending Vyom
Mitra, a humanoid, and then with the
crew onboard (These dates are not yet
announced).

. fodifoa g

o T ®0 Y 2022-23 o I AT a1 715

o UTeITeh! qaTieat aht WafeTd et 3R Aagerd e
Y Ugct G AR (g g -=iad gHfgd o o ey
fafe= ez e T ST | 81

o T o felT Ugar gereror (f9-T aTeies gat aratt
3e) 2023 o 3d AT 2024 I YLEIATA H HA hl
IS §73 ST T8 2

* 3 §1G Ueh G138 AT 157 bl AT STTUTT 31
TR ATeToh Tl o TTY STETST YR ST ST (3 ardiai
1 37efT "I & ohl TS ) |




Launcher

« LVM3 fehe: T WL &1 99T I
o UHR: I A & felg Aa-2¢e LVM3 (HLVM3) H G 6 foman
T
.« HTHh:
« I AT
o el AT
« g Sfifded Hiese & 400 foret T Fracht gedt wverm § @it e &1
o TRET GIIET: g R STTARTA T HebT o folq g ULy ier (IEu) ¥
JITSTd, @RA-Fa- I ST & aldd 319 Hied gRT FdTferd |

Launcher

LVM3 Rocket: The Backbone of Gaganyaan Mission
Type: Reconfigured to human-rated LVM3 (HLVM3) for
Gaganyaan mission.
Components:

+ Solid Stage

 Liquid Stage

» Cryogenic Stage
Capability: Launches the Orbital Module to a Low Earth Orbit of
400 km.

Safety Feature: Equipped with a Crew Escape System (CES) for
emergency evacuations during launch or ascent, powered by
quick-acting, high burn rate solid motors.




SERVICE MODULE

Orbital Module-1

+ 2 Components: Crew Module and Service
Module
« Crew Module (CM): Habitable, Earth-like
environment with double-walled
construction (pressurized inner,
unpressurized outer with Thermal
Protection System). Features:
+ Human-centric products
+ Life support system
+ Avionics and deceleration systems
+ Designed for safe re-entry and descent

* 2 Hceh: g Hiedd AR A4 Aied

% Htee (fgw): T 4, el e aret fmfor &
1T gl ST ATdraRuT (e UIeae faeeq & arer
TR 3Tafees, fomT <aTa arer sres) |

o faQudr:

AHa-dhied

o St Tl yuTe!

« UfofaeRT 3R wweA yomet
o R GT: T AR HIA0T & o1y fesire fonan man




Orbital Module-2

« Service Module (SM): Unpressurized o TGY A=A (THUH): FTULRIZSS GUIC T :
support unit housing: . ardg gorel
+ Thermal system o U YOTTctt
+ Propulsion system o TraR ey
» Power systems o Uiy e

+ Avionics systems o gRfESE T
» Deployment mechanisms

Other nations with this capability

« If successful, India would become the o O%d g W, YRd A4 3idRe] 3sT T
fourth nation to conduct a human space TaTfeTd o ATl T 481 & SITgaT
flight programme after . JUATHHR /T
+ USSR/Russia . Uy
. USA 5
+ China




Training

« Crew training for Gaganyaan o A & [oTQ HiHed bl HiRIeror

» Astronaut Training Facility established in o TS | iy safie arsit uikieror gidem sHer
Bengaluru caters to Classroom training, TIRTeTuT, QI Ty UiRreqor, f&mgeic? uiRreror
Physical Fitness training, Simulator HR FATEC e UiRIeTuT YeH ed! &
training and Flight suit training.

Benefits

Scientific Advancement: Flevates science o IS WId: 9RA H a7 3R Wieifilen! ATah! o
and technology standards in India. U I8l 2

Economic Boost: Anticipated to generate « 3R dgrdT: 15,000 ¢ e daT 8 3
15,000 new jobs and stimulate economic AT TR ol TiedTied e ol HATAH &

activities. « ST faehrar: JET faehTa &1 sgrar &l 2,
Industrial Growth: Promotes industry faRivere f-rsit &t |

development, especially in the private « T IROTT: 34T 3837 JaT T i 3iaRer faam afR
sector. TN 35 e IR e 21

Youth Inspiration: Aims to ignite young o TSI T GHTST o foly GTfad are arett f&-
minds towards space science and 3w TepffRat

L « TR WEET: SiaRar ARVl H siRied ATl
Societal Benefits: Spin-off technologies I T B )
with potential benefits for society.

Global Collaboration: Opens avenues for
international partnerships in space
exploration.




Thank you




