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Gyro 1. NS Inertial Orientation 
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Gyro 2. NS Inertial Orientation 
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Gyro 3. NS Inertial Orientation 
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Gyro 4. NS Inertial Orientation Gyro 4:  NS Inertial Orientation  

Gyro 1:  NS Inertial Orientation  

Gyro 2:  NS Inertial Orientation  

Gyro 3:  NS Inertial Orientation  





Requirement 

•  Electrical Suspension  

•  Gas Spin-up   

•  Magnetic Readout 

•  Cryogenic Operation 



* Grace Chang (A/A) 

* Rebecca Eades (Math) 

* Benjamin Lutch (undeclared) 

* Dave Schleicher (Comp Sci) 

* Dieter Schwarz (EE)  

* Michael Bleckman (Hamburg) 

* Christoph Willsch (Göttingen) 

Roundness Measurement to ~ 1 nm 









Also Clark Cohen differential GPS attitude determination 

*Cross confirmed by laser ranging data* 



“Always be suspicious of the news you want to hear” 



2005 

Segment 9 Segment 10 

Segment 6 Segment 5 Segment 2 Seg. 3 



Aberration -- Nature's calibrating signal for gyro scale factor Cg 

 Orbital motion       varying apparent position of star              

(vorbit/c + special relativity correction) 

S/V around Earth -- 5.1856 arc-s @ 97.5-min period 

 Earth around Sun -- 20.4958 arc-s @ 1-year period 

Continuous accurate 

 calibration of GP-B experiment 



Polhode Period (hours) vs Elapsed Time 

 (days) since January 1, 2004 

All due to one cause (patch effect) 

Blue - Worden 

Red - Santiago & 

Salomon 
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Misalignment

Misalignment torque structure 
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Trapped Flux 

Moment 

ML 
MT 

Rotor 

Dynamics 

Detailed Trapped Flux Mapping (TFM) 
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Key 

   Gyro 1 

   Gyro 2 
   Gyro 3 

   Gyro 4 





Relativity 

Misalignment 

torque Roll-polhode 

resonance torque 





rEW (frame-dragging) rNS (geodetic) 



marc-s/yr marc-s/yr 

GP-B Result GR Prediction 





86 Doctorates (29 Physics; 56 A/A, ME, EE; 1 Math.)  

15 Master’s Degrees, 5 Engineer’s Degrees 

14 Doctorates at Other Universities (University of Alabama - Huntsville, Purdue, 
         Harvard, MIT, University of Wisconsin, University of Aberdeen – Scotland) 

 ~ 353 Undergraduates from 11 Departments 

 ~  55  High School Summer Students  


