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ABSTRACT

The Chandrayaan-2 and Chandrayaan-3 missions were much more complex missions compared to ISRO's earlier missions.
They can be considered a major technological leap. Chandrayaan-2 was launched on 22 July 2019. The objective of the launch
was to study, in a single mission, not just one part of the Moon but the entire exosphere, surface, and subsurface regions. The
Lunar Orbiter was first placed in its designated orbit, and the eight advanced scientific instruments carried on board were to
be used to enhance our understanding of the evolution of the Moon and to map minerals and water molecules in the polar
regions. The Orbiter Camera had the highest resolution (0.3 metres) of any camera used in a lunar mission up to that time. Due
to the precision of the launch and mission management, the Lunar Orbiter continued to function for nearly seven years instead
of one year. According to the success criteria for each phase of the mission, 90-95% of the objectives of the mission had been
achieved. Although Chandrayaan-2 was partially unsuccessful because communication with ISRO was lost from the
propulsion module carrying the Vikram Lander when it was approximately 2.1 kilometres above the lunar surface, resulting
in a hard landing of the Vikram Lander. However, in 2019, India made a major leap in space exploration. The same year also
marked 50 years since humans first set foot on the Moon. This article also mentions this 50-year journey of humankind while
providing information about earlier lunar missions. Chandrayaan-3 was launched by the LVM-3 M4 launch vehicle with
upgraded software and hardware based on Chandrayaan-2. It was placed in a highly elliptical Earth orbit of 170 x 36,500
kilometres. Since Chandrayaan-3 was undertaken as a follow-up to Chandrayaan-2, the total cost of the Chandrayaan-3 mission
was 2615 crore, whereas the total cost of Chandrayaan-2 was 3978 crore. The major objectives of Chandrayaan-3 were to land
the Vikram Lander and Pragyan Rover at the Moon's south pole and to conduct scientific experiments on the lunar surface. No
separate orbiter module was used in Chandrayaan-3; instead, the active Orbiter Module of Chandrayaan-2 was used to support
the entire mission. Whereas the earlier Vikram Lander was capable of landing on the lunar surface at a velocity of 2 m/s, this
limit was increased to 3 m/s. More fuel was provided with the lander. The centrally mounted engine in the Chandrayaan-2
lander was removed to improve operational efficiency. The area of the solar panels installed on Chandrayaan-3 was increased
so that the Vikram Lander could receive more power. The battery capacity of the Pragyan Rover was also increased. This
article also studies the successful and unsuccessful lunar missions of several countries, including the United States, Russia,
Europe, China, and Japan, and presents a brief description of these missions.

Keyword: Apollo Mission, Luna Mission, Vikram Lander, Pragyan Rover, South Pole chang mission

For more details of annual efforts of moon missions by different countries, please read Annexure-1
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