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Richard Borders

University of Southern Maine

Major:  Electrical Engineering
Participated at:  NASA Glenn Research Center

This summer at NASA in Cleveland, I worked on two systems: ion thrusters and a replacement part for the International Space Station. Ion thrusters use an ionized gas as their method of propulsion as opposed to chemical methods, such as those in the rocket boosters on the Space Shuttle. One of the benefits of ion thrusters is their top speed (appx. 200,000 mph, as opposed to the Shuttle’s roughly 18,000 mph).  The replacement part I helped with for the space station is called a Plasma Contactor Unit, which essentially makes it so that after an astronaut goes on a space-walk, he or she doesn’t get shocked when they come back into contact with the station itself. This can be likened to touching a doorknob after walking around in a carpeted room and receiving a shock. Out in space, however, space is the carpet (there are still a fair amount of particles floating around at the altitude which the space station orbits), the station would be the doorknob, and if you’re lucky, you are the astronaut

Frederick Schwaner

University of Maine

Major:  Electrical and Computer Engineering
Participated at:  NASA Johnson Space Center

I worked on a system that would be used to track people, vehicles and other equipment in three-dimensional space. It is a system that would be used on early exploratory missions of the moon and mars, before better systems could be implemented. It consists of six antennas and a sensor. By measuring the difference in time that each antenna receives a signal from the sensor, the approximate location of the sensor can be found. This particular system was created for long range tracking. At 600 meters, the sensor's location could be tracked to less than a meter. The algorithm I derived is heavy in three-dimensional geometry and algebra.

James Knarr

University of Maine

Major:  Electrical and Computer Engineering with a Minor in Mathematics
Participated at:  NASA Johnson Space Center

The project I worked on was a three dimensional wireless tracking system.  This means that the system was able to determine where the object was moving, as well as the elevation of the object.  The object that was tracked did not need to be connected with wires to the tracking system.  This is because the beacon attached to the object used a wireless signal.  This wireless signal was then picked up by the receiver and, using some equations, was translated into position information.  I first conducted simulations of the system to determine the accuracy and to find the best configuration for the receiving antennas, I then was able to set up and test the system.

Stephanie Duy

University of Maine

Major:  Electrical and Computer Engineering
Participated at:  Jet Propulsion Laboratory (JPL)

For my internship, I analyzed the performance of two error-correcting codes using different ways of modulating the signal before transmitting it. We compared the codes' performance by examining the amount of energy it took for the transmitted, coded signal to reach a particular error rate. This analysis was performed by constructing MATLAB simulations, and comparing the simulations' results to previously obtained, hardware-generated results.

Christian Talmage

Colby College/Dartmouth College
Major: Physics and Engineering
Participated at:  NASA Ames Research Center

Christian worked on the Integrated Vehicle Health Management (IVHM) project. IVHM is the process of reasoning about the health of a system as well as taking action to maintaining or improving the operational readiness and safety. This process includes techniques to design, analyze, build, monitor, and operate a system to prevent faults and/or mitigate their effects.  In vehicle health management, individual components and subsystems of a system, such as the airframe subsystem, propulsion subsystems, or the avionics subsystem of an individual airplane is analyzed. IVHM assesses the overall system health of an airplane or a fleet of airplanes by taking into account also the interactions between the subsystems as well as logistics, planning, and airspace information.
John Wise, Jr.

University of Southern Maine

Participated in the Reduced Gravity Student Flight Program at the NASA Johnson Space Center as well as at the University of Southern Maine

NASA has created a program called the Reduced Gravity Student Flight Program, where teams of students from around the country compete to win research time aboard the Weightless Wonder– an airplane which simulates a zero gravity environment.  This year, the very first student team from Maine was accepted to the program.  Their team, led by John Wise Jr., is composed of undergraduate and graduate students, university staff, and two University of Maine System professors.  Five of the undergraduate students were privileged with the opportunity to experience weightlessness; three students from USM and two students from UMaine at Orono.

Their hypothesis is that normal cell function changes in microgravity (zero gravity) and hypergravity (1.8x gravity).  These changes may make it possible to have a more damaging effect on cells and DNA under conditions of weightlessness, as encountered during space travel.  Their results will reveal possible differences in cellular uptake of chemicals, the amount of DNA damage caused by toxic chemicals, and the effects of altered gravity on the ability of cells to repair damage.  In addition to providing an excellent educational opportunity, the results from their project will influence future astronauts and missions.  Their project will help establish chemical exposure guidelines for space travelers, and guide NASA engineers as they design future space equipment and stations.

