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Abstract

Surround of the beam injection point in the J-PARC 3 GeV Rapid Cycling Synchrotron is the area where the residual
radioactive dose is higher than other areas due to the beam scattering by the charge stripping foil. However, there is very
little space to install radiation shields around the vacuum chamber in the beam injection point. Furthermore, the vacuum
leak has often occurred due to the heat expansion of the chamber flange due to the induced current by the nearby pulse
magnet. To solve such problems for minimizing the radiation exposure of maintenance workers, the vacuum chamber rin
the beam injection point was newly designed. The space for the radiation shields was created by lengthening and the
changing the cross-sectional shape. The titanium alloy with high mechanical strength was used for the flange material so
that the flange was able to be fastened with higher tightening torque.
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Figure 1: Typical residual radiation distribution at the beam
injection area in the RCS about 5 hours after the beam
operation with 500 kW beam power.
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Figure 2: Configuration diagram around the beam injection point in the RCS and the present vacuum chamber at the beam
injection point. The photo of the present vacuum chamber in the beam injection point is also shown.
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Figure 3: Change of the beam line pressure in the beam
injection area during the excitation of the shift bump
magnets.
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Figure 4: Typical load deflection curve of DELTA® seal
[4].

Figure 5: Newly-designed titanium vacuum chamber at the
beam injection point.
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Figure 6: FEM results for the R&D vacuum chamber
against the atmospheric pressure. (a) Displacement. (b)
Von Mises stresses.
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Figure 7: Comparison of the calculated displacement by the
atmospheric pressure with the measured one.
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Figure 8: FEM results for the newly-designed vacuum
chamber against the atmospheric pressure. (a)
Displacement. (b) Von Mises stresses.
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Figure 9: Measured typical load deflection curve of the
metal seal.
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Figure 10: Chronological change in the residual dose rate
of each material after bombardment with 400MeV protons.
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