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Gravitomagnetism
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Orbital Theory
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NASA

" Lense-Thirring Measurement: How? =

We want to measure Earth gravitomagnetism with artificial
satellites tracked by

sSource of field: Earth (with angulai
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We analyzed range data from the two satellites
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Perturbations
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NA‘SA

GraV|tat|onaI Model Evolutlon

During the last two decades, a lot of work was done on

modeling the gravity field from satellite perturbations, altimetry

and surface gravimetry, resulting in a series of geopotential==
i models: JGM-2, JGM-3, EGM96 (360x360), ...
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Our measurement of -T Effect )

This “observation” is the general one, the one we used in our 1998
analysis reported in [ Science, 1998], when the available Earth
models were not of the quality we have today ( ),
and we were forced to eliminate both, the errors due to J, and Z:

With the improved Earth models from GRACE, we were able to
accept the error due to J,and still stay within our error budget. This
allowed us to eliminate the use of the LAGEOS II perigee, which was
a source of additional errors (due to the nature of perigee
perturbations), perform our experiment using only the nodal
residuals of the two satellites, using a slightly modified “observation
equation”;

5Q, + koQ , = 48.2u + othererrors [mas/y]

Tris foranulzl givas us tne rrleigliticls of LT gffean ffoig) inle
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A confirmation of the general relativistic
prediction of the Lense-Thirring effect

L Ciuficlin & E. C. Panviia .
Reprinted from Mature 431, 868-060, dol:10.10368/nature (@007 (21 Oetober 2004)
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* Beyond the 2004 L-T Results
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" Beyond the 2004 L-T Results
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MASA

EIGEN-GRACE025 Secular + 6 freq. fitted -
Geodetic precession

‘ n=103
Raw residuals RMS= 7.4 mas
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mu = 0.883114962661653
rateperyear = 42.4861007987136
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