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Mission Phases Where Demonstrated
Launch Ubiquitous
Earth orbit insertion Ubiquitous
Translunar injection Ranger, Surveyor, Apollo, Lunar Orbiter, 

Clementine;  USSR:  Luna, Zond;  India: 
Chandrayaan-1, Japan: KAGUYA

Lunar orbit insertion Surveyor, Apollo, Lunar Orbiter, Clementine.  
USSR:  Luna, Zond; India: Chandrayaan-1, Japan: 
KAGUYA

Lander separation Apollo
Descent Surveyor, Luna, Apollo
Landing Surveyor, Luna, Apollo
Deploy rovers (Optional) None on moon.  Mars – Opportunity & Discovery
Collect cargo (unmanned) Luna
Load cargo on lander (unmanned) Luna
Lunar ascent and orbit insertion Apollo, Luna
Transearth injection Apollo, Luna, Zond
Earth re-entry Apollo, Luna, Zond
Recovery/Landing Apollo, Luna, Zond
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Mission Components Details

C-01: Launch The transfer stage and lander vehicles are launched on a single rocket .

C-02: Earth orbit insertion
The transfer stage and lander vehicles enter low earth orbit for equipment checkout 
and preparation for lunar voyage.

C-03: Translunar injection
The transfer stage fires to increase the velocity of the lander vehicle to an escape 
velocity of 25,000 miles/hour, the speed necessary to escape the gravitational pull of 
the Earth and begin traveling to the moon.

C-04: Lunar orbit insertion Retro rockets are fired to slow the spacecraft enough to enter orbit around the moon.

C-05: Descent
Retro rockets are fired to slow the lander, drop out of orbit, and begin descending to 
the surface of the moon.

C-06: Landing Landing rockets are fired to allow a soft, automated landing on the moon.

C-07: Deploy rovers 
(optional)

Robotic rovers are deployed onto the surface of the moon.

C-08: Collect Moon Soil The rovers gather moon dust and rocks, and stow it safely for return trip.

C-09: Re-enter lander 
(optional)

Rovers re-enter the lander and are stowed for ascent and the trip to earth.

C-10: Lunar ascent and 
orbit insertion

Rockets are fired to lift the lander and cargo off the surface and into lunar orbit. Moon 
has only 1/6 gravity of earth.

C-11: Transearth injection
Rockets are fired to accelerate the spacecraft to a speed which can escape the 
moon's gravitational field, and begin the journey back to earth.

C-12: Earth re-entry The lander begins a controlled re-entry into the earth's atmosphere.

C-13: Recovery/Landing The lander lands safely on earth with its cargo of lunar soil.

C-14: Extract Moon Dust Extract and deliver moon dust to be processed into the Mission Moon products.


