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Abstract

In the 3 GeV Rapid Cycling Synchrotron (RCS) of Japan Proton Accelerator Research Complex (J-PARC), we adopted
multi-turn H™ charge exchange injection by using stripper foil in order to achieve high power proton beam. It is
therefore impossible to neglect the interaction between stripper foil and the beam. As a result, there are high residual
dose measured around the stripper foil. Based on detail numerical simulations by using PHITS code, it is identified that
the secondary particles produced in the nuclear reactions due to foil beam interaction caused the high residual activity
around foil. In this paper, we report a detail measurement of the residual dose around the stripper foil together with the

cause estimated based on simulation studies.
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Figure 1: Trend plots of the injection H™ particle numbers into the RCS after the recovery works from the damages
caused by the Great East Japan Earthquake on March 11, 2011. Lower plots: each color line classified under the run
number of the user operation shows the particle numbers per hour. Upper plots: (a) ~ (e) lines show the integrated
particle number per every stripper foil.
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Figure 2: Photographs of the 1st stripper foils to compare between before (uppers) and after beam irradiation

(lowers).
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Figure 3: Measurement results of residual radioactivity at the injection area with a GM survey meter after Run 46

with the injection energy of 181 MeV and the output beam power of 300 kW, after Run 56 with 400 MeV and 300
kW, and after Run 61 with 400 MeV and 400 kW.
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Figure 4: Residual dose mapping in detail on Run 61
with 400 MeV and 400 kW. Origin of coordinate is a
beam injection point at the Ist stripper foil. (a):
Comparison of the inside and the outside of the vacuum
chambers at the X-Z plane with Y = 0 mm. (b):
Comparison of the top- and the bottom-side of the
vacuum chamber at the Y-Z plane with X = 0 mm.
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Figure 5: Scattered angle and energy spectrum of
primary protons
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Figure 6: Angle distributions of secondary particles on
several energy ranges.
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Figure 7: Schematic diagrams of the horizontal injection
painting scheme. (a-#) shows the beam orbits of the
injection and circulating beams in the RCS, and (b-#)
shows the beam emittance in the horizontal phase space
at the 1" foil. (*-1) and (*-2) shows the injection process
without and with the injection painting respectively.
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Figure 8: Trend plots of the injected H™ particle and
residual dose measured in about five hours after the
beam stop.
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Figure 9: Comparison mapping of residual dose in detail
on the top-side of the vacuum chamber between the 400
kW operation and 500 kW operation.
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