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Abstract

At the J-PARC high-intensity proton accelerator facility in Tokai, Ibaraki Prefecture, beam collimators are installed in
the beam transport lines and each accelerator ring to improve the proton beam quality. At the time of construction, the
required beam loss capacity of the main ring (MR) beam collimator was 450 W. Due to the increasing beam intensity, the
requirement is eventually increased to 3.5 kW. When the beam collimator physically removes the halo component of the
beam, a large amount of high-energy y-rays and neutron rays are emitted into the surroundings and must therefore be
properly shielded using steel or concrete. The structure of the tunnel limits the maximum capacity per beam loss point to
500 W, so seven single-pass collimators are lined up to cope. The replacement of the collimators started in 2012 and has
now almost reached the final form. The MR collimator system consists of two different types due to its historical
background, and the control system is also divided into two parts. Thereat the overall configuration is summarized in this

report.
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Figure 1: Schematic Diagram of the Scraper-Catcher Type
of Beam Halo Removal System.
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Table 1: Beam Collimators in Ring Accelerators
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Figure 2: Layout of Seven Collimator Units in J-PARC
MR.
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Figure 3: Beamduct Design for 4-axis Collimator.
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Figure 4: Definition of Collimator Axes.
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Table 2: MR Collimator Specifications

Name axes polarity Jaw Material
length
[mm]
Col-A 2 +,+ 300 Tantalum (pure)
Col-B 2 +,+ 300 Tantalum (pure)
Col-C 4 - 500 (504) Tungsten (HM-
185)
Col-D 4 +,+ 500 (504) Tungsten (HM-
185)
Col-F 4 - 500 (504) Tungsten (HM-
185)
Col-G 4 +,+ 500 (504) Tungsten (HM-
185)
Col-H 4 - 500 (504) Tungsten (HM-
185)
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Figure 5: Limit Switches for Up-Down Motion.
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Figure 8: Polyethylene Shield for the Protection of Beam
Injection Kickers.
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Figure 9: Layout of Collimator Control Units.
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Figure 10: Block Diagram of Collimator Control System.
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