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Abstract: The cold collision frequency shift is one of the main frequency shifts in cesium fountain clock.
The uncertainty of evaluating the frequency shift by differential method can be deduced from the error of density
ratio and the frequency fluctuation of high and low atomic density, which affect the systematic and statistic

uncertainties of the frequency shift respectively. Based on the principle of Rabi method of state selection, we
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develop a bivariate Rabi method, where both the amplitude and frequency are adjustable, to prepare atom clouds
with different density ratio. The uncertainty of evaluating the frequency shift by such method is also analyzed,
and atom clouds with homogeneous density ratio up to 3x1073 are realized for different density ratio. The results
can be used to reduce both systematic and statistic uncertainties of the evaluation of collision frequency shift.
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