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Abstract

In the 3 GeV Rapid Cycling Synchrotron (RCS) of the Japan Proton Accelerator Research Complex (J-PARC), we
adopted the multi-turn charge exchange injection scheme using stripper foils. The stripper foils are carbon based ultra-
thin foil (about 1 um thick), therefore it is difficult to handle the delicate thin foils. Moreover the stripper foils are
activated after the beam irradiation. So breaking up and scattering the beam irradiated foil may increase the risk of
internal exposure. Thus the vacuum chamber where the stripper foils are installed in needs the slow purging and slow
pumping system. We added some bypass lines which have gas flow meters and some needles valves for the gas flow
control. The slow purging and pumping system is effective in protecting the delicate foil, but it takes much time to
purge and evacuate the vacuum chamber. The slow purging and pumping system previously were installed near the
stripper foils to see the foil directly. However the high residual doses were detected around the stripper foil and then
staff was exposed to radiation due to long hours of work. Therefore we improved the slow purging and pumping system
in order to keep staff radiation exposure as low as possible. All bypass lines for the gas flow control were moved from
acceleration tunnel to utility tunnel and additional remote observations system was added. The new system can decrease

the staff radiation exposure considerably.
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Figure 1: Schematic diagram of new slow purging and
slow pumping system for stripper foils.

Figure 2: Photograph of the centralized gas flow control
unit for the slow purging system.
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Figure 3: Photographs of the individual gas flow control
units for the slow pumping system.
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Figure 4: Confirmation of preparation and image of
the monitoring camera.
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Figure 5: Slow pumping work time and pressure
distribution.
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Figure 6: Trend plots of the vacuum pressure using slow
purging system.
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