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MEASURING THE EARTH GRAVITY FIELD WITH
COLD ATOM INTERFEROMETERS
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ﬂthe past decades, atomic quantum sensors have been identified as a newly emerging technology that can be used for measuring the Earth’s gravity field [1,2]. There are two ways of making use of this technology: One is a gram\
gradiometer concept and the other is in a low-low satellite-to-satellite ranging concept. Whereas classical accelerometers typically suffer from high noise at low frequencies, Cold Atom Interferometers are highly accurate over the entire
frequency range. We recently proposed a concept using cold atom interferometers for measuring all diagonal elements of the gravity gradient tensor in order to achieve better performance than the GOCE gradiometer over a larger part of
the spectrum [3], with the ultimate goals of determining the fine structures in the gravity field better than today. This concept relies on a high common mode rejection, which relaxes the drag free control, and benefits from a long interaction
time with the free falling clouds of atoms due to the micro gravity environment in space. This instrument allows reaching sensitivity of 4.5mE/HzY/2, with the promise of a flat noise power spectral density also at low frequency. Another
concept also under study in the frame of NGGM, relies on the hybridization between quantum and classical techniques to improve the performance of accelerometers [4]. This could be achieved analogously as done in frequency
measurements where quartz oscillators are phase locked on atomic or optical clocks. This technique could correct the spectrally colored noise of the electrostatic accelerometers in the lower frequencies. In both cases, estimation of the
Earth gravity field model from the instruments has to be evaluated taking into account different system parameters such as attitude control, altitude of the satellite, time duration of the mission, etc. Miniaturization, lower consumptions and
upgrading Technical Readiness Level are the key engineering challenges that have to be faced for these space quantum technologies.
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