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            Abstract
The origin of inertia has intrigued scientists and philosophers for centuries. Inertial frames of reference permeate our daily life. The inertial and centrifugal forces, such as the pull and push that we feel when our vehicle accelerates, brakes and turns, arise because of changes in velocity relative to uniformly moving inertial frames. A classical interpretation ascribed these forces to acceleration relative to some absolute frame independent of the cosmological matter, whereas an opposite view related them to acceleration relative to all the masses and â€˜fixed starsâ€™ in the Universe. An echo and partial realization of the latter idea can be found in Einsteinâ€™s general theory of relativity, which predicts that a spinning mass will â€˜dragâ€™ inertial frames along with it. Here I review the recent measurements of frame dragging using satellites orbiting Earth.
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                    Figure 1: 
                        Frame-dragging effects on clocks by a rotating mass.
                      [image: ]


Figure 2: 
                        Frame-dragging and the gravitomagnetic analogy of the general theory of relativity with electrodynamics.
                      [image: ]


Figure 3: 
                        The Lenseâ€“Thirring effect on the orbital plane of a test-particle.
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Figure 4: 
                        The Lenseâ€“Thirring effect measured via the LAGEOS satellites
                        15, 16
                         in 2004 and its theoretical value predicted by the general theory of relativity.
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Figure 5: 
                        Frame-dragging on the Gravity Probe B gyroscopes.
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        Editorial Summary
The riddle of inertia
The pull and push that we feel when our vehicle accelerates, brakes and turns are physical manifestations of inertia â€” not the inertia of not getting up in the morning but the 'inertial-reel seat-belt' type of inertia that causes a body to remain at rest or retain its velocity along a straight line in the absence of an external force. The nature of 'classical' inertia, generally defined in terms of Newton's first law of motion, and the inertial frame dragging associated with a spinning mass according to Einstein's theory of general relativity, have long fascinated physicists. In a Review Article, Ignazio Ciufolini considers recent developments in the understanding of inertial dragging based on measurements made from Earth-orbiting satellites. The cover image shows gravity anomalies derived from the global gravity potential model EIGEN-GL04C using precise gravity data from NASA's GRACE mission. Earth's rotation drags space â€” and even time â€” with it, illustrating inertial frame dragging on a grand scale.
COVER IMAGE: Model: GFZ Potsdam/ GRGS Toulouse, FÃ¶rste et al. 2007; graphics: A. Helm
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