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Abstract

The 3-GeV Rapid Cycling Synchrotron (RCS) of Japan Proton Accelerator Research Complex (J-PARC) aims to
deliver 1-MW proton beam to the neutron target and Main Ring synchrotron. Present beam power of the Rapid Cycling
Synchrotron is up to 500-kW and the higher radiation doses were concentrated in the injection area. These activations
were caused by the interaction between the foil and the beam. To reduce the worker dose near the injection point, we have
studied a new design of the injection scheme to secure enough space for radiation shielding and bellows. In the new
system, two of four injection pulse bump magnets are replaced and we are able to ensure the additional space around the
injection foil chamber. So far, new injection system seems not impossible. However, preliminary study result indicated
that temperature of the duct and shielding metals would be slightly higher. The eddy current due to the shift bump magnet
field generates heat. Thus we have to study details of above effect.
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Table 1: Summary of the Personal Dose during the
Summer Shutdown Period of 2015 [5]

Exposuer dose Number of workers

[mSv] [#]
0.01-0.05 11
0.06-0.1 7
0.11-0.2 7
0.2- 8

Red :1st Apr., 2015 (400 kW 2week operation with H-painting area of 100r mm-mrad. )
Blue:15th Apr., 2015 (400 kW 6-day and 500kW 1-day operation with H-painting area of 150n mm-mrad. )
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Figure 1: Residual dose distribution of the RCS before and after the 500-kW operation [5].
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Figure 2: Beam loss signals near the injection point under
different beam injection conditions in the RCS.
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Figure 3: Layout of the present and new injection system.
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Figure 4: Engineering drawing of old and new injection
systems.
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Figure 5: Residual dose calculation result.
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Figure 6: Magnetic field distribution of SB 1 - 4.
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Table 2: Summary of the Heat Due to the Eddy Current
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