Project 2:   Eliminate Potentials Space Based Hazards to Earth Populations Sites(EPSBHTEPS)
Or

Shoot Down the Satellite!
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You team has been tasked to design the mission parameters to shoot down a failed Information Gathering (Spy) satellite.  You will launch an SM3 missile from a naval ship at the location of your choice.  Your goal is to use the MINIMUM amount of energy in the launch as possible.  The missile must impact the satellite.  The missile will carry no warhead; the objective is to break the satellite apart through the force of impact alone.  It is estimated that if the relative velocity of the missile and the satellite is 22,000 mph, the satellite will be effectively destroyed.  The satellite is in an elliptical orbit around the earth about the equator with a semimajor axis of 247+6378 km and a semi-minor axis of 202+6378 km with the earth at one focus. 

Your missile must launch from the ship, travel through the atmosphere and impact the satellite, transferring enough kinetic energy to it to cause it to break up.  Once the missile is launched, there is no facility to vector the rocket thrust, IE the rocket must travel from the earth’s surface to the satellite without course correction!  
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Your missile must leave the ship, travel through the troposphere, intercept the missile and destroy it.  Your mission profile must account for the following:

· Air Drag on the missile as it passes through the Troposphere.

· Appropriate models for the motion of the satellite about the earth and the missile about the earth. 

YOU MAY attempt to model the three stages of the rocket booster of the SM3 rocket, but this is substantially more difficult.  You should first treat the SM3 as a ballistic missile with some initial velocity as it enters the troposphere.  Thus you should design the mission profile that minimizes this required initial velocity. 

Your project presentation should include the following:

VPython code that includes the following:

· Accurate model of  the trajectory of the satellite around the earth.

· Accurate model of the trajectory of the intercept missile including air drag.

· Calculation of the intercept point and intercept relative velocity.

· Appropriate graphs and visualization.

Powerpoint Presentation that describes:

· Physics behind your model.

· Any approximations that were made in the model.

· Detailed description of how you determined the intercept.

HAVE FUN!
