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The Phenomenon of Rabi Spectrum Broadening Caused by the Colored Noise
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Abstract: In this paper, the phenomenon of the two-level Rabi spectrum broadening caused by the colored noise is studied. For three
kinds of colored noise with three different time-dependent characteristics, the Rabi spectrum under near-resonance conditions is nu-
merically simulated by the fourth-order Runge-Kuta method. It is found that under near-resonance conditions, increasing the noise
amplitude increases the Rabi spectrum broadening for a given measurement time. The closer the measurement time is to /{2, the
smaller the noise amplitude is for the Rabi spectrum broadening of less than 10%. At the same time, the Rabi spectrum broadening is
enhanced at low frequencies. The study in this paper has a certain effect on the suppression of the noise of the local oscillator of the
optical lattice clock and the improvement of the measurement accuracy of the optical lattice clock.
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Table 1 FWHM values of Rabi spectrum (unit: Q) for 1/f

noises with different amplitudes at different measurement time

1/ DRFHIRE (/) IR/ (1))
2.0 2.5 3.0

0 2.246 1.717 1.37
0.01 2.267 1.748 1.437
0.015 2.306 1.797 1.477
0.02 2.33 1.877 1.582
0.025 2.424 2.032 1.666
0.03 2.656 2.225 1.812
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Table 2 FWHM values of Rabi spectrum (unit: Q) for white

noises with different amplitudes at different measurement time

— WAk (2/(1/0)
2.0 2.5 3.0

0 2.246 1.717 1.37
0.4 2.357 1.835 1.492
0.45 2.39 1.845 1.572
0.5 2.399 1.883 1.602
0.55 2.401 1.9 1.638
0.6 2.475 1.939 1.704
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Fig. 1 Atz= 3/, Rabi spectrum under different noises (a) and power spectrum with different noises (b)

(Where the noise amplitude is s=0. 1)
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Table 3 FWHM values of Rabi spectrum (unit: Q) for brown

noises with different amplitudes at different measurement time

b AR (5/0) DA (2/(1/Q))
2.0 2.5 3.0

0 2.246 1.717 1.37
0.000 3 2.316 1.812 1.459
0.000 4 2.326 1.813 1.485
0.000 5 2.418 1.884 1.586
0.000 6 2.468 1.981 1.72
0.000 7 2.514 2.003 1.746
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