Project:  Lunar Satellite Communication!

April 16, 2007: NASA has been tasked to build a sustainable moonbase for Shackleton [image: image1.png]


Crater at the Moon's south pole to come online in 2015. You're also designing a com-system that will allow astronauts constant radio contact with Earth.

But you know that direct transmissions won't work--not always. As seen from Shackleton Crater, Earth is below the horizon for two to three weeks each month (depending on the base's location). This blocks all radio signals, which travel line of sight.

Right: Artist Pat Rawling's concept of a manned lunar base. 

The solution seems obvious. Simply place a satellite in a high, circular orbit going almost over the Moon's poles. Better yet, place three satellites into the same orbit 120 degrees apart. Two would always be above the lunar horizon to relay messages to and from Earth.
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The satellites must be placed high enough so that one of them is always visible to the station.  However, the earth will perturb these satellites orbits.  Therefore the satellites need to be in a slightly eccentric orbit in order to remain stable in the earth moon system. 

In order to determine the appropriate orbital parameters you need to model the complete earth moon system and then determine the optimal orbits for the three satellites so that one of them is always visible from the south pole of the moon.  These satellites must remain in this configuration for a period of at least 10 years, the life time of the colony.   The satellites must become operational on 1/1/2015.  You should use the appropriate position of the earth relative to the moon for that date. 

The best mission will be the one that can be demonstrated to remain stable for the longest time. 

The following are required for your mission profile:

1.  Working computational model of the three satellites in orbit around the moon in the earth moon system.
· Visual representation of the satellites, moon and earth.

· Visual representation of the communication path from the south pole of the moon to the current satellite in uplink position to the earth.

· Output of current date and time elapsed since mission start.

2.  10 minute powerpoint presentation about your mission design, explaining the internal details of your model.
HINT: You will want to do some research on the stability of high altitude lunar orbits. 
