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Compensation Algorithm for Raman Pulse Intensity Based
on Internal-state Evolution in Three Pulse Cold-atom
Interference Gyroscope

HUANG Chen, YUE Xu-guang. CHENG Jun, YAO Hui-bin, MAO Hai-cen

(Wuhan National Laboratory for Optoelectronics, Huazhong Institute of Electro-Optics, Wuhan 430223, China)

Abstract: The power of the Raman laser is unstable in a non-laboratory environment, which causes
variation of the effective width of the Raman pulse, and affects the accuracy of the output of the
gyroscope. Here we establish a model for the interference procedure in the atom interferometry,
and give an analytical expression for the output phase of the gyroscope. This reveals the relation
between the output of the gyroscope and the movement of the external carrier while the off-reso-
nance Raman intensity is fluctuating. More importantly, we propose a compensation algorithm
based on the analytical expression which can improve the stability of the atomic gyroscope in a non-
laboratory environment. We verify this algorithm though a intensity modulation experiment. The
long-term stability of the system is improved by 33% after the compensation.
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Fig. 1 Paramters of the atomic population after the third

Raman pulse (for Q=1rad/s,T=3ms.k.=1.6X107)
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Fig. 2 The diagram of relative intensity of

Raman pulse over time
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Fig. 3 The Allan deviation of the output of the atomic

gyroscope before compensation in Raman intensity

modulation experiment
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