


















Till now ISRO has developed five launch 
vehicles (SLV-3, ASLV, PSLV, GSLV 
and LVM3 which is  also known as GSLV 
Mk-III) and mastered the technology 
of rockets that use solid, liquid as well 
as cryogenic propellants (fuel-oxidiser 
combination). 

Many of our satellites and spacecraft 
were launched by our own Polar 
Satellite Launch Vehicle (PSLV) and 
Geosynchronous Satellite Launch Vehicle 
(GSLV). These include Chandrayaan-1 
and Mars Orbiter Spacecraft, which 
were passengers on-board PSLV. 

In fact, PSLV has launched more 
foreign satellites than Indian ones. This 
indicates the confidence the outside 
world has in PSLV. During October 
1994-April 2015 period, PSLV has 
scored 28 successes without a break!

One major milestone of the Indian 
space programme occurred on  
January 05, 2014. On that day, the 
mighty GSLV, standing as tall as a 
seventeen storey building, roared into 
the sky from the Satish Dhawan Space 
Centre at Sriharikota island, which is 
the spaceport of India. In that flight, 
GSLV’s third stage was a ‘cryogenic’ 
rocket stage developed by ISRO. It 
used super cooled rocket propellants. 
Some 18 minutes after the launch, 
GSLV placed the GSAT-14 satellite in 
the intended orbit very accurately.  

A cryogenic rocket stage, though 
extremely complex, works very 
efficiently. With this success of GSLV, 
ISRO’s mastery of rocket technology 
was quite complete.  

Now, ISRO has taken up many more 
challenging tasks for the future. This 
includes the development of LVM3 
(GSLV Mk-III), which is more efficient 
and capable than the GSLV. 

GSLV equipped with 
indigenously developed 
Cryogenic Upper Stage 
Magnificiently lifts-off
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The first experimental flight 
of LVM3 was conducted 
successfully on December 18, 
2014 from Sriharikota. In that 
flight (LVM3-X), only the two 
large solid rocket boosters as 
well as the liquid core (central) 
stage of the vehicle were 
successfully tested. The third 
(cryogenic) stage which is still 
being developed, was not tested. 

LVM3 carried the 3,775 kg 
‘Crew Module Atmospheric  
Re-entry Experiment (CARE)’ 
to a height of 126 km in that 
flight. After that, CARE module 
successfully re-entered the 
Earth’s atmosphere and safely 
landed over Andaman Sea with 
the help of its parachutes.



Any major effort undertaken should have a very clear goal 
or a set of objectives. Throughout human history, we 
see many examples of this. In the space field, this 
becomes very crucial because of the careful 
planning required to allocate the necessary 
human skill and money to realise the goal 
with split second accuracy. 

The unimaginable speeds achieved 
and the temperature, forces 
and risks experienced during the 
journey of a rocket and a satellite 
in space make this inevitable. Thus, 
only a few countries are successful 
in mastering various technologies 
necessary for spaceflight. It is a matter 
of pride that India is one of them.

The main objective or goal of Mars 
Orbiter Mission (MOM) is the 
demonstration of India’s capability to 
build a spacecraft capable of travelling to 
Mars and survive in an orbit around the red 
planet. Thus, the main goal of MOM is mainly 
technological.

But that does not mean MOM does not have any scientific 
objectives. The mission also intended to gather useful 
scientific data about that planet during the spacecraft’s 
journey to Mars, and more importantly, from a suitable 
orbit around that planet later. 

Mars Orbiter Mission: 
Clear-cut Objectives, 
Tough Challenges

You see, I have well defined goals,  
which are already realised! 
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The scientific data which is now being collected, is about 
the surface of Mars, its very thin atmosphere as well as 
the space near Mars.

The cost of Mars Orbiter Mission was estimated to 
be about 450 crore Indian Rupees (about 80 million 
American Dollars).

The spacecraft built for realising 
Mars Orbiter Mission is known as  

Mars Orbiter Spacecraft.    

Compared to many other unmanned 
spacecraft that have explored Mars in the 
past, the goals of India’s Mars Orbiter 

Spacecraft look quite modest. But, 
considering the innumerable difficulties 

involved in launching a spacecraft 
towards another planet, as well as 
India’s lack of prior experience in 
this regard, the challenges that 
confronted ISRO scientists 
were very tough indeed.

Nevertheless, the successful 
entry of Mars Orbiter 
Spacecraft into a planned 
orbit around Mars on  
September 24, 2014 glaringly 

demonstrated the capability of 
India’s space scientists and engineers 

to the outside world. After that, 
the spacecraft successfully completed  

six months in its Mars orbit. This indicated 
the total realisation of the primary objective of  
Mars Orbiter Mission. 

In the history of Mars exploration, India is the only 
country to achieve total success in its very first attempt 
itself! 




























