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Simulation analysis of probe excitation in microwave resonator
of rubidium clock

WANG Peng, YAN Quan-xi, ZHAO Xing-wen"

(Chengdu Spaceon Electronics Company Limited, Chengdu 610036, China)

Abstract: Microwave resonator is the core part of the rubidium atomic clock. The crucial point in the
designing lies at the resonant frequency and the mode of microwave resonator. In order to excite the desired
resonant mode to the best in the microwave resonator, the effects of probe excitation and tuning screw on the
resonant frequency and S11 of the resonator are simulated and analyzed by using the HFSS software. Regular
distribution is obtained: the probe placed at the top of the cavity can excite the TE111 mode better. With the probe
position moving up, the resonant frequency decreases and S11 increases. With the increase of the probe antenna
length, the frequency changes a little; it decreases at first and then increases. When the tuning screw is screwed in,
the resonant frequency decreases gradually. For each inch the tuning screw goes in, the resonant frequency
decreases by about 0.01 GHz. Through parameter scanning analysis, the optimal value of S11 is -34 dB. The curve
of S11 obtained is consistent with the experimental data. The software simulation analysis is a very good guidance
for the actual cavity excitation designing.
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