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Sensitive superconducting accelerometers and gravity gradiometers have been developed for tests of laws of gravity, searches for new forces and particles, and gravity survey.  These devices utilize benign properties of superconductors, as well as the enhanced mechanical stability of materials at cryogenic temperatures.  By differencing the responses of two linear accelerometers in a superconducting circuit, an in-line-component gravity gradiometer, which is insensitive to platform vibrations, has been constructed.  Likewise, by differencing the responses of two angular accelerometers in a similar circuit, a cross-component gradiometer has been constructed. 
A sensitive superconducting gravity gradiometer (SGG) was used to perform a null test of Newton’s law of gravitation.  This experiment set the best limit for the inverse-square law at 1 m: two parts in 104.  Presently, a new test of the inverse-square law is being carried out at 100 micrometer range by using an apparatus working on the same principle.  The SGG can also be used to map the gravity field of the Earth and other planets.  The original SGG, fully developed in the 1990’s, had mechanically suspended test masses, which limited the sensitivity to 2 × 10(3 E Hz(1/2 (1 E ( 10(9 s(2).  Magnetically levitated test masses will improve the sensitivity by two orders of magnitude.  A mission based on this technology represents improvement in gradient sensitivity by two orders of magnitude over the gravity missions already flown.  
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