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Abstract

J-PARC Main Ring (MR) delivers 230 kW proton beam at the maximum for physics experiments. To achieve higher
beam power, it has been planned to increase the beam loss capacity by upgrading the MR collimator system during the
summer shutdowns in 2012 and 2013. To accommodate the new collimators the Beam Position Monitors (BPMs) has
been reallocated. The workplace is already contaminated with high radiation more than 1 mSv/h. We have examined
efficient BPM alignment and installation method at a high radiation area.

The installation of BPMs in 2012 was drastically simplified, using the dowel pins and holes structure at the steering
magnets supports and the base plates on the floor. The alignment error was within 300 micrometers from the design

value.
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Figure 1: Layout of collimator system.
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Figure 2: Beam Position Monitor (#007, #009)
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Figure 4: Coordinate system of BPM.
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Table 1: Result of reproducibility check.

Check Base Plate Alignment reproducibility
No. No. Point [mm]
1 Reference Base Plate 0.022
1 #007 Base Plate 0.018
1 #009 Base Plate 0.021
2 #007 Base Plate 0.130
2 #007 STM(#007) 0.088
2 #009 Base Plate 0.087
2 #009 STM(#009) 0.111
3 Reference Base Plate 0.025
3 Reference STM(#007) 0.030
3 Reference Base Plate 0.120
3 Reference STM(#009) 0.109
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Figure 6: BPM Alignment at test bench.
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Figure 7: Installed BPMs at #007, #009.
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Table 2: Result of alignment and installation.

Alignment Design Value [mm]

Point X Y z
BPM 1 560 -50 -477.5
BPM 2 560 50 -477.5
BPM 3 830 0 -477.5

#007
Alignment Alignment [mm] Installation [mm]

Point X Y z X Y z
STM 1 551.377 -98.643 -146.857 552.185 -98.449 | -146.813
STM 2 552.337 101.360 -147.262 553.020 101.544 | -147.275
STM 3 831.898 0.028 -145.882 832.622 0.397 | -145.997
BPM 1 559.981 -49.997 -477.569 560.588 -49.918 | -477.518
BPM 2 559.970 50.006 -477.568 560.514 50.061 | -477.558
BPM 3 829.996 -0.004 -477.437 830.553 0.253 | -477.550

#009
Alignment Alignment [mm] Installation [mm]

Point X Y z X Y z
STM1 554.004 -98.015 -146.974 554514 -97.964 -147.042
STM 2 554.897 102.036 -147.435 555.244 102.076 -147.471
STM 3 834.490 0.737 -147.444 834.904 0.998 | -147.568
BPM 1 559.872 -50.048 -477.556 560.250 -49.975 -477.624
BPM 2 559.816 49.948 -477.479 560.140 50.007 -477.535
BPM 3 829.874 0.014 -477.474 830.203 0.277 -477.580
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Figure 8: Measured reflection and transmission of #007

BPM head. Upper curves are reflections of electrode;

[St1l, [S22], S33], [Saal. Lower curves are transmissions of

electrode; |SQl|, |812|, |S43‘, ‘S34‘<
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Figure 9: Measured impedance of signal cable (#007-D1).
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Figure 10: Measured impedance of #007 BPM head cable.
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