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Abstract

In J-PARC, Main Ring (MR) upgrade is in progress to increase beam intensity. In high intensity beam operation, reducing
beam loss is an important issue. In MR, beam loss is localized by cutting the beam halo with MR collimators. In order to
measure turn-by-turn beam loss in collimator area, we installed detectors constructed with plastic scintillator and PMT there. In
this study, we evaluated the performance of the detector. We confirmed consistency between measured collimator positions and
detector signals by scanning the collimator positions. In addition, we measured the beam loss for every turn and compared with
other beam loss monitors. The scintillator detector could measure beam loss of first few turns unlike other detectors. Further
data analysis and improvement of detector construction are needed for quantitative use.
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Figure 2: Configuration of measurement system.

Table 1: Configuration of Detectors (Scintillator was not At-
tached to #5)

Detector PMT HV [V] Imon [t A]

#1 H6410 500 - 600 124 - 150
#2 H6410 550 - 800 138 -175
#3 H6410 550 - 650 137 -150
#4 H6410 550 - 800 135-175
#5 H6410 800 - 1100 365 -503

#6 H1161 600 - 800 420 - 425
#1 H6410 600 148
#8 H6410 800 -1000  325-440
#9 H6410 550 - 800 136 - 265
#10 H6410 1000 430
#11 H6410 550 134
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Figure 3: HV gain curve.

3.2 B — AGREGE Rl

KEBEY =212 LT, U= LEICHT2E50
B ZFHE U 72, €= AR 2 NUFAS, -4
FREE 1% 4.35 — 7.06 x 10'3 proton per bunch (ppb) TH 5,
BCELARIE Full open, I U A — &3 FE#ERH D% E (K
SEF M 64 m mm mrad, $81E 5 H 61 7 mm mrad) & U7z,

HERER % Fig. 4(a) 1ZR T, Figure 4 £X3#1, HX
3#S OFERTH B, #1 TIE 2 NV FHOESIXHIE
TETWVWDRHDD, ANV FDEEVHINYF LD
HRIBIZNE LK Lo TWBIZ D5, ¥—LilE

- 831 -



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

PASJ2023 FRP06

Table 2: Gain Curve Fitting Parameters

Detector a b R
#1 0.47  0.0056 0.78
#2 0.55 0.0046 0.96
#3 0.52  0.0045 0.96
#4 0.13 0.0033  0.89
#5 0.19  0.0025 0.98
#6 0.51 0.0030 0.46
#7 0.46  0.0025 0.75
#8 0.084 0.0046 0.97
#9 0.11  0.0039 0.98
#10 0.094 0.0040 1.00
#11 0.012  0.0065 0.98
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Figure 4: Results for each beam intensity.
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Figure 5: Waveform with 2 bunch (black) or 1 bunch (red for
front-bunch only, blue for rear-bunch only) beam.
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Figure 6: Beam loss response with position of Col-D jaw. At
Col-D, 3, is 26.16 m, 3, is 10.01 m. The blue fill squares
indicate results of bumped orbit.
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Figure 7: Beam loss from beam injection to first few turn.
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Figure 8: Beam loss of MR monitors.
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