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Figure 1 Picture of physics part of atomic fountain.
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Figure 2 Structures of normal fountain (a) and fold-optical-path
style fountain (b).
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Figure 3  Structure of optical path.
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Figure 4 Two Structures of lock-in of fountain. (a) is locking
oscillator and comparing with H-maser, (b) is referring H-maser
directly.
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Figure S Schematic diagram of microwave synthesizer.
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Figure 6 SSB phase noise spectrum at 6.8 GHz.
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Figure 7 Time of flight signal (solid line) and its Gauss-fit (dash
line) curves, the picture at upper right is a photo of cold atom cloud at
magnetic-optical trap, which taken by a CCD.
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Figure 8 Ramsey fringes of atomic fountain with line-width of 1 Hz and signal-noise ratio of 100, the upper right one is the expansion of curve
nearby the center.
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Figure 9 Comparing curve of oscillator locking to fountain and
H-maser.
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Figure 10 Allan deviation curve of fountain comparing with
H-maser.
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Figure 11 Magnetic density map of interaction zone of fountain
measured by laser-Raman method. Zone between two red dash line is
Ramsey cavity.
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Figure 12 Temperature controlling curves of fountain.
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Table 1 Systematic frequency corrections and their associated
uncertainties of fountain
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Working for a mobile high accuracy (10™"°) rubidium atomic
fountain clock
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201800, China;
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Fountain clocks, including cesium fountains and rubidium fountains, are the most accurate running atomic clocks in
the world. A mobile rubidium clock prototype has been researching at SIOM since 2003, the unique features of the
fountain clocks are: less cold-atom loss, higher SNR and less collision-shift were acquired by operating with
rubidium, a fold optical path decreased laser power by 2/3, which also made the whole device be more stable,
compact, and easier to manufacture. The Ramsey finger of microwave-transition in the fountain clock has been
obtained with its SNR of about 100. The fountain clock has been lock to a H-maser, Allan Deviation calculating had
shown that the short-term fractional frequency instability was 8x107'* at 1 s, and long-term fractional frequency
instability was better than 6x10™" in 4x10* s. Errors evaluating and system optimizing are in process, the total
fractional uncertainties are expected to be less than 4x107'> when it is evaluated recently.

rubidium atomic fountain clock, fold optical path, uncertainty evaluation, fountain clock prototype
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