Executive Summary


Exploration of space has been an intriguing endeavor throughout the history of man. We have had great accomplishments in reaching farther  destinations through the development of better technology and a better understanding of the physical laws that make up the universe. Fascinating images and data have been received from probes such as Voyager I and II, Galileo, and Cassini. Destinations in the solar system that were once thought extremely difficult are now much more possible via improvements in space science. There remains yet another planet left uninvestigated by any spacecraft: Pluto. In January 2006, NASA in collaboration with other institutions will launch a new probe destined for Pluto. This new mission, in planning, is New Horizons.


This mission is the basis for our project. An underlying goal of our project was to create a computer program that would determine the appropriate velocities and angles that would allow this proposed probe to reach Pluto by its planned time, which is the year 2015. The underlying goal for our project of reaching Pluto, requires the probe to reach Jupiter first. A technique that NASA has been utilizing that allows probes to circulate our solar system is called a gravitational assist. The concept is based on the fact that when a probe enters the orbit of a planet it acquires some of the planet's momentum and kinetic energy, thus increasing the probe's relative velocity. This technique allows a probe to travel longer distances at higher velocities enabling a more economical flight due to the conservation of fuel.


Creating a computer program that would calculate the necessary velocities and angles while accounting for a gravitational assist from Jupiter proved to be a complicated matter if the project was to be completed in the time allotted. In order to complete the program in that format we would have had to make assumptions that could have given us very faulty information.  We were able to set up a spreadsheet that contained two different functions that could calculate resulting velocities of a probe after it would swing by Jupiter. This attempt at verifying velocities was not put into a program format.


The program that we created simplifies this concept and broadens the range of input. We have created a user interactive program that calculates the velocity of the probe after a gravitational assist from Jupiter. When the program is run, three dialogue boxes that ask for user input appear. The user will choose a planet, an angle that the probe will approach the planet, and the velocity of the shuttle. The program will then display a resulting velocity of the probe. The output of this program is the same as the results of the spreadsheet if the same data is input for angles and approach velocities. This program shows how a gravitational assist can significantly increase a probe's velocity allowing for a broader range of solar system exploration.
