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Measurements of weak high-frequency oscillating electric fields of the order of 10 V/cm to a few hundred V/cm are of practical interest for the study of various discharges. In the present work, we report on results obtained in theoretical calculations and comparison with measurements of microwave electric fields (MEFs). We measured MEFs using a highly sensitive technique based on fluorescence-dip spectroscopy of Rydberg states of atomic hydrogen [1]. The microwave power at 2.45 GHz was distributed around a waveguide ring resonator. At the inner side of this ring the microwave is coupled to the plasma by 10 slit antennas. The plasma is confined in a quartz cylinder of 16 cm diameter. MEF measurements were based on the use of Stark broadening of spectral lines of atomic hydrogen corresponding to the following transitions: 
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 is the principal quantum number. MEF inside the discharge chamber represented a two-dimensional superposition of a large number of oscillations with random phases, the corresponding electric field vectors of these oscillations being in the same plane. Therefore, in our numerical calculations of spectral line profiles we used a “two-dimensional” Rayleigh function [2] as the distribution function of MEFs inside the discharge chamber. This function was used for the first time in Ref. [3] for theoretical description of Stark spectra of hydrogen in a stochastic electric field. Using the comparison of experimental Stark profiles of spectral lines of hydrogen with a set of theoretically calculated profiles, we deduced the root mean square (rms) strength of the MEF in vareous points inside the discharge chamber: 
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 V/cm. We would like to note that such microwave electric fields are of about one order of magnitude weaker than the minimum MEFs that were measured by other spectroscopic techniques previously.
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