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Abstract

The Japan Proton Accelerator Research Complex (J-PARC), located in Tokai-mura, Ibaraki Prefecture, has been
upgrading its main ring equipment to achieve a beam intensity of 1.3 MW. The main ring has a dedicated beam dump for
beam conditioning, but the upper capacity limit of 7.5 kW has imposed restrictions on efficient beam conditioning.
Specifically, up to 17 shots per hour can be fired for high intensity beams of 320 trillion protons or more. To solve this
problem, plans are underway to upgrade the capacity of the beam dump from 7.5 kW to 30 kW. With the increased
capacity of the beam dump, a cooling system has become essential. The beam dump is cooled by a cooling system with
nitrogen gas circulation. Details of the cooling system and the radioisotopes produced in the nitrogen gas by the beam are

described here.
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Figure 1: Schematic view of 30 kW beam dump.
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Figure 2: Overview of the dump-core cooling system.
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Figure 3: Cross-section view of dump cores.
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Table 1: Apertures and Wind Velocities

Place Cross-section Wind
area [cm?] velocity [m/s]
250A pipe 561.6 19.8
Between pipes 645.9 17.2
Copper side 508.9 21.8
Graphite side 678.6 16.4
Center 2642.1 4.2
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Figure 4: Estimation of neutron flux with PHITS simulator.
Up) Structure around dump-cores. Down) Secondary
neutron distribution from the dump-cores with 30 GeV
proton beam.
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Table 2: Density of Isotopes

Cell Neutron flux Density (Be-7)  Density (H-3)
[n/em? s] [Bq/cc] [Bq/cc]

92 3.307e+09 3.153e+02 14.72

93 5.086e+09 9.875 0.9454

94 7.989¢+10 4.321e+02 42.64

96 4.174e+08 3.437e+02 12.99

97 1.834¢+08 2.574E+02 10.41
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Figure 5: Exhaust lines in the MR tunnel.
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