Evaluation of microwave leakage and magnetic field inhomo-
geneity in the continuous fountain atomic clock FOCS-2
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In pulsed fountains, the microwave field can be switched off between the two Ramsey interac-
tions in the cavity. On the other hand, the continuous operation of FOCS-2 requires a constant
interrogation of the atomic beam with a phase modulated electromagnetic field, which makes it
more sensitive to microwave leakage. There-
by, a carefull investigation of microwave leak-
ages originating from both inside and outside
the fountain is important to avoid uncontrolled
frequency shifts [1]. In-situ electromagnetic
measurements were compared with those ob-
tained with a dedicated method using the at-
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oms as a probe while pulsing the microwave
field.

In parallel to this study, the magnetic field
inside the fountain was investigated. Its homo-
geneity is important to guarantee the efficiency
of the state preparation and to avoid Majorana
transitions. As mentioned in [2], zero-crossing
of the field can induce atomic states coher-
ences and frequency shifts. Because field in-
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Fig. 1: Comparison between in-situ measurement
(with a fluxgate probe) and Comsol simulation of
the magnetic field inside the fountain. The seven
vertical dotted lines correspond (from left to right)
to the detection, moving molasses, optical lattice,

state preparation zones and the three cylindrical

homogeneities are located in non-accessible repdls
magnetic shields.

parts of the vacuum chamber, we developed a
finite element model of the fountain and com-
puted the magnetic field along the atomic trajectory. A comparison between in-situ fluxgate
probe measurements and finite element simulations of the B, magnetic field along the lower ac-
cesible part of the atomic trajectory is shown in Figure 1. This good agreement allows us to pre-
dict the behavior of the magnetic field in the whole fountain environnement with good confi-
dence.

The latest results of microwave leakage and magnetic field studies on FOCS-2 will be presented.
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