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Table 1 The typical performance of relative and absolute gravimeters

S RERE i E g4 TR

N (uGal/ VHz)  (nGal) (uGal/d) (nGal)
VEE Sy - 0.1 20 -
biade it - 200 3000 (H) -
A2y - 500 < 100 -
Ak 13 0.3 0.001  1-10(%F) -
FG5-X 241 15 0.1 - 2
FGLfjji % 2 127) - 2500 - -

JE T 2432 42 0.1 - <10
A 016] 800 < 1000 - ~ 1000
s AL s - 300 - ~ 1000
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Figure 1 (Color online) (a) The compact cold atom gravimeter operat-
ing in field; (b) schematic diagram of the science package.
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Atomic gravimetry measures the gravitional acceleration of an ensemble of identical neutral atoms through the atom in-
terferometry based on Raman two-photon transition, where the Raman lasers are used as “optical ruler” and the identical
neutral atoms play the role of test mass and quantum storage of gravity field information. As the novel gravimetry system
suffers no mechanical wear and works at a higher repetition rate, atom gravimetry can reach a much better short-term
sensitivity than the classical falling-corner-cube counterpart, and the accuracy is reasonably well. Since the very first in-
laboratory device built over 30 years ago, atomic gravimetry has matured to a versatile tool that offers both precise and
accurate absolute gravity measurement to fundamental research and metrology, such as testing the weak equivalence prin-
ciple or linking the mass and weight of the test mass in Watt (Kibble) balance. As the current rapid development of compact
cold-atom gravimeters, atomic gravimetry is moving out of the laboratory to be used as a quantum enhancement of clas-
sical devices in dynamical measurement, such as geophysics survey, inertial navigation and space mission. We review the
roadmap for the development of cold-atom absolute gravimetry, highlight recent advances in the dynamical measurement
using compact cold atom gravimeters and discuss the associated technological challenges. In the future, with the maturity
of its application in dynamical measurement or civil engineering and the innovation in atom interferometry theory, atomic
gravimetry could play a more and more important role in our life.
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