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Analysis on key experimental requirements of Bragg diffraction-based

cold atom interferometry gravimeter
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Abstract: A new type of cold atom interferometry gravimeter based on Bragg diffraction was presented, which is able to increase the gravity

measurement sensitivity and stability of common Raman atom gravimeters significantly. By comparing with Raman transition, the principles and

advantages of Bragg diffraction-based atom gravimeters were introduced. The theoretical model for a time-domain Bragg atom gravimeter with

atomic incident direction parallel to the wave vector of Bragg lasers was constructed. Some key experimental requirements for an nth-order Bragg

diffraction-based atom gravimeter were deduced, including the temperature of atom sources, the diameter, curvature radius, frequency,

intensity, and timing sequence of Bragg pulses, etc. The analysis results were verified by the existing experimental data in discussion. The

presented theoretical model and conclusions provide a meaningful reference for the understanding and construction of a Bragg diffraction-based

cold atom gravimeter.
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(a) Two-photon Raman transition (b) The Ist order Bragg diffraction
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Fig.1 Comparison between two-photon Raman

transition and the 1st order Bragg diffraction
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Fig.2 nth order Bragg diffraction
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Fig.3 Operating principle of the nth order Bragg

diffraction-based atom gravimeter
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Fig.5 Diagram of Bragg lasers interacting with atoms
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Tab.1 Optimal laser parameters of different diffraction order
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frequency for Bragg atom gravimeter
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