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Abstract: The microwave (MW) electric (E) field sensing based on the electromagnetically induced transparency
(EIT) effect of Rydberg atoms is one of the hot topics in the field of microwave detection and imaging. The detection
principle of MW E-field meter in Rydberg atoms was investigated and some effective schemes of MW E-field detec-
tion werere ported in this paper, Firstly, the coupling effect of an optical cavity could narrow the spectral linewidth
and improve the sensitivity and robustness of the MW detection. Secondly, the scheme of frequency and intensity
readout of MW E fields was introduced based on double EIT, whose interference effect narrowed the spectral line-
width and improved the measurement accuracy. Moreover, the atomic gas Doppler effect could increase the detection
sensitivity by about ten times. By analyzing the dispersion characteristics of the double EIT system. it was found
that the enhanced dispersion could be used for phase detection of MW fields, exhibiting high signal-to-noise ratio and

sensitivity. Finally, a nonlinear measurement of MW fields based on double EIT was introduced. The interference
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effect of the double EIT system could significantly enhance the nonlinearity and narrow its linewidth. The minimum
detectable MW E fields could be improved by up to single order magnitude and the spectral changes could be suitable
realized with the dressed-state theory.

Key words: microwave electric field measurement; Rydberg atoms; electromagnetically induced transparency; dis-

persion measurement
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Fig. 1 Level diagram and experimental set-up of MW field measurement based on Rydberg atoms
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Fig. 2 Comparison of transmission spectra of cavity and medium
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Fig. 3 Minimum detectable EIT spectrum with or without cavity
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