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We identify a key dimensional parameter in the geometry of the hydrogen maser magnetron cavity and its inner bulb that allows one to
set down deterministically the frequency-temperature coefficient (FTC) of the atomic clock cavity in the sub-kHz/C range, while
keeping the cavity within its operational range of parameters for proper clock operation (good quality factor and suitable resonance
frequency). The target cavity geometry is obtained from thermal expansion simulations using a finite element method [1].

HYDROGEN MASER: SCHEME OF PRINCIPLE MAGNETRON-TYPE CAVITY FTC SIMULATIONS
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Experimental and simulation results
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MAGNETRON-TYPE CAVITY FTC VS INTERSTICE
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Can only be theoretically modeled using finite element field distribution inside the cavity

analysis (FEM) solver (1nte_ract10n with bulb dielectric Electric field distribution
maximal near electrodes): inside the cavity

> Comsol Multiphysics® [3]

REFERENCES

1] E. Van der Beken, D. Léonard, and T. Bastin, Metrologia 59, 035006 (2022) & patent application PCT/EP2022/077947.
2] H. Chen, J. Li, Y. Liu, and L. Gao, Metrologia 49, 816 (2020).

3] COMSOL Inc. Comsol Multiphysics (version 5.6). Burlington, MA, 2021. The authors thank the Belgian Walloon region for financial support through SKYWIN AHM convention No. 75086.




	Diapositive numéro 1

