GPS Onboard Gravity Probe B 
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The long-awaited launch of Gravity Probe B experiment on April 20 — more than 40 years in the making — carries with it a Trimble Advanced Navigation Sensor (TANS) Vector to generate real-time navigation solutions. The four-antenna, six-channel GPS receiver will help provide orbit trim and raw measurements for ground post processing that will produce centimeter-level accuracy, for position, velocity and attitude solutions. 

Developed by NASA and Stanford University, Gravity Probe B tests two heretofore-unverified predictions of Albert Einstein’s general theory of relativity. The experiment will precisely measure tiny changes in the direction of spin of four gyroscopes contained in a satellite in polar orbit 400 miles above the Earth. 

According to the Stanford program, the gyroscopes are designed to measure how space and time are warped by the presence of the Earth and how the Earth's rotation drags space-time around with it. These effects, though small for the Earth, have far-reaching implications for the nature of matter and the structure of the Universe. 

One TANS antenna is assigned as the master antenna for each channel, while the other three antennas provide differential phase measurements referenced to the master antenna. The four antennas are aligned in different directions so that continuous visibility of GPS satellites will be maintained as the satellite rolls. 

The connection between GPS and the $700 million Gravity Probe B experiment comprises more than the receiver installation on the satellite. Bradford Parkinson, the Edward C. Wells Professor in Stanford University’s School of Engineering, Emeritus, is co-principal investigator for Gravity Probe B. He was also the first GPS Joint Program Office director and is widely considered to have been the political ramrod for getting GPS funded and launched

