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The Gravity Probe B gyroscopes are the roundest objects ever Given £ and L, the shape of the polhode path is determined by a I To account for energy dissipation, a term is added to the Euler . " s
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- 3 - = The polhode period of each gyro was observed to be changing over time. Each of the four JE , Even when the
Polhode Motion — 2 R 4 exhibited similar asymptotic behavior. The only explanation that agrees with all the m |w=L (2E) (LI =l ) .
Spin axis moves along polhode path, . =S¢ z observation was that of energy dissipation in the rotor body. Dissipation moves the spin axis i ) - ' ) baseline exponentlal
which is determined by the intersection + / ~ ~ towards the maximum inertia axis where energy is minimum. * Modified Euler Equations introduced by Alex Silbergleit. is removed, the
of two ellipsoids: constant angular *3 { - = - - E, Eiin Is— 1 " Algorithm to find Q% AT
momentum (L) and constant kinetic . z i ~ 10 + Chose a long time stretch of data and set Q? (and some other parameters). dISSIPatIOT] mOle |
energy (6). vR = = ) + Compute nitial energy (£) from polhode period (7,(t)). captures the residual
QZ 10 QZ 50 With kinetic energy on the order of 1), the dissipated power needed to move the spin axis all P g‘/v( ) g vp (0)) p
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Conservation ofenergy and angular momentu g _ 4 g2 the way from min to max inertia axis over one year is ~10"3 W. + Convert () to pothode period (7, ). p y
whose expressions are: - - Even if there is no energy dissipation, knowledge of ¢? s needed While we can assume constant energy over one polhode period, we need to account for the + Fitto polhode period data using quadratic cost function. well.
K (hr oy : to a(curately determine the polhode path. dissipation of energy over the course of the mission. « Repeat process to find minimum cost. Vary @? over desired range, and find best ¢ T

by analyzing the cost function.
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Mass unbalance creates a signal at spin frequency in the position as measured by if 2 . arange of Q2 values. Each best fit ) (0.14-0.43)
the Gyro Suspension System (GSS). The amplitude of the signal is a function of Evenifthe asymmelr)‘l parameter (¢ was equfl If zero, and {hu.slhe pathats par was evaluated by a least squares N it 0.38) 0.75) 0.40)
both the length of the mass offset, andits angle to the spin axs. polhode paths were circular, we would expect “M” shaped variations at cost function. Lt =T+ «
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