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The Ramsey resonator used in atomic fountain clocks is made with a cylinder-shaped or rotation-
ally symmetric structure. The TEo11 mode of the cavity is used for interrogating atomic resonance
because the dominant oscillating magnetic field is at the cavity center aligning its direction to the
cavity axis. If the resonator is of a perfect cylinder, the TM 11 mode, which has the same frequency
as the TEo11 mode, can be excited resulting in unwanted transitions and perturbations. To suppress
the TM111 mode, it has become customary to introduce a mode choker, an additional volume at the
edge of the cylinder, that effectively shifts the TM111 mode frequency with little change in the
TEo11 mode.

We investigated the effects of the choker on the distributed cavity phase (DCP) using a finite
element method. Thanks to the ability of performing 2D axisymmetric domain simulations instead
of full 3D calculations', without spending a lot of time, we were able to parametrically scan the
depth of the choker and observe changes in mode frequencies and field distributions. Since the
structure of a choker is analogous to a coaxial cable with an inner conductor and an outer shield, a
TEM mode field can exist inside the tiny gap of the choker. In particular, when the depth of the
choker is around an odd multiple of the RF quarter wavelength, a resonant field inside the choker
predominantly survives and mixes with the nat-
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change against a small choker depth variation. 20 ' 2 !
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and their comparison to the experimental data.  Fig_ 1: Imaginary part of m = 1 field distributions
for choker depth of (a) 8.0 mm and (b) 8.9 mm.
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