Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi
PASJ2023 FRP20

ERAHM BRI AL -mED) A—20R4E

FABRICATION OF FOUR-AXIS COLLIMATORS REUSING SHIELDING IRON
MATERIAL

HIE B =] A
Masashi Shirakata ##)
A) KEK/J-PARC

Abstract

At the Japan Proton Accelerator Research Complex (J-PARC) in Tokai-mura, Ibaraki Prefecture, beam collimators
have been installed in the beamline and in each accelerator ring to improve the quality of the proton beams handled. For
the slow repetition synchrotron (MR), seven beam collimators are planned to be installed to increase the beam loss
capacity of the beam collimators from 450 W to 3.5 kW. During the process, four of the collimators were retired in 2014
due to vacuum problems and had to be stored in the MR tunnel. Normally, when equipment with high residual radiation
levels is retired, it is unlikely that it will be reused, but the residual radiation levels of these units have decreased
sufficiently over the past six years because of the short beam exposure time. Also, after 2015, the beam collimators were
redesigned and converted to four-axis. Although biaxial and quadruple-axis collimators are inherently incompatible
because of the difference in the beam duct's range of motion, we were able to absorb the difference by devising the shape
of the beam duct's peripheral components, and three quadruple-axis collimators were fabricated by reusing the shields of
retired biaxial collimators. This succeeded in reducing the fabrication cost of the beam collimators while also drastically
reducing the amount of steel material that would become radioactive waste. This paper describes the changes in the
residual radiation dose of the retired biaxial collimators and the design of the four-axis collimators with reused shields.
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Figure 1: MR beam collimator. (At the time of Col-E main
part line out).

4. AEEREOBEFA

4.1 FRESHREOHER

HHF|H$45IH Col-C, D, E, F 1% 2014 £ — 24
IR LTRY., YREHEL Tz, 2014 E 9 H
WZTA T IR TZ B RO E X Dfk1% Fig. 2 12, 78
TRk B4 Table 1 1277797, Col-E (22 Cik 2014 e
DERREEORETLEENDNEND T, L HIE DR A

c DR (MRPM#33-2811)
| Cr=mi+10 v/
m-rm-ca wSv/h

-~
‘ TR
70 uSv/h |
g
C0|-|3-J &14.09.19
" CIMG0414.JPG

=%

Figure 2: Temporary placement in a low radiation area.
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Table 1: Residual Radiation Level

2014 19" Sep. 2020 Jan.

Col-C Up: 2.3 mSv/h Up: 46 nSv/h

Dn: 4.5 mSv/h Dn: 86 puSv/h
Col-D Up: 1.3 mSv/h Up: 16 uSv/h

Dn: 1.8 mSv/h Dn: 28 uSv/h
Col-E <0.1 mSv/h <10 uSv/h (2021 Nov.)
Col-F Up: 0.9 mSv/h <10 uSv/h (2021 Nov.)

Dn: 0.5 mSv/h
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Figure 3: Opening for beam duct in the shielding. Top:
biaxial collimator, Bottom: four-axis collimator.
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Figure 4: Beam duct support arm.
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