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Abstract

This paper presents a 6.83 GHz microwave cavity for miniaturized rubidium atomic frequency stan-
dard. Electromagnetic fields in the microwave cavity are analyzed, and relationships of the resonance
frequency and the size of the field excitation probe are studied. The Ansoft HFSS software is used to
simulate the electromagnetic distributions in microwave cavity. Based on these analyses, the micro-
wave cavity is manufactured. By using the vector network analyzer, the S11 parameters for the micro-
wave cavity filled with different thickness of aluminum oxide ceramics are acquired. Tested results
demonstrate that the electromagnetic field mode is TE;0; when the resonance frequency reaches 6.83
GHz, and cavity size is 12 mm x 15 mm x 18 mm with the thickness of filled aluminum oxide ceramics
(96%) of 5.66 mm. The volume of the developed 6.83 GHz microwave cavity is 3.24 cm3, which is
about 1/3 of the volume of the conventional unfilled cavity. It fits very well for loading the MEMS-
based rubidium filter cell and absorption cell for miniaturized rubidium atomic frequency standards.
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Figure 1. Microwave cavity filled with aluminum
oxide ceramics for passive rubidium atomic frequency
standard (MEMS filter cell, MEMS absorption cell
and photo detector are inside the cavity.)
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Table 1. Parameters of aluminum oxide ceramics
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Figure 2. Variation of resonance frequency of the microwave cavity
vs. thickness of aluminum oxide ceramics
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Figure 3. Distribution of electromagnetic fields in the microwave
cavity filled with aluminum oxide ceramics
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Figure 4. Sample of 6.83GHz microwave cavity
filled with aluminum oxide ceramics
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Figure 5. Measured S11 curve of the microwave cavity vs. thickness of aluminum oxide ceramics
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Figure 6. Measured S11 curve of the microwave
cavity when thickness of filled aluminum oxide
ceramics d is 5.66 mm
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