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An Optical Phase-lock Loop System for Atom Interferometers

BAI Jinhai, HU Dong, GONG Hao, WANG Yu
( Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: The performance of coherent laser has an important influence on the measurement accuracy of atom interferometry. We present a
heterodyne optical phase-lock loop system for generating coherent laser. The frequency and phase synchronization of two external cavity semiconduc-
tor lasers are realized. The laser beat signal linewidth is less than 1 Hz, the residual phase noise within 10 MHz integral bandwidth is 0. 002 rad’,
and the phase noise reaches a flat floor of — 100 dBc/Hz in the offset frequency range of 1 kHz to 100 kHz. We also researched the impact on the

sensitivity of the atomic measurement. Using the 200 ms’ interrogation time, the 30 ws’m Raman pulse duration time and the 1 s’ cycle time, we

calculated that our system would allow us to reach a sensitivity to acceleration as low as 10 wGal/ /Hz , meet the needs of high precision atom
interferometry completely.
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