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Abstract

The J-PARC Rapid Cycling Synchrotron (RCS) accelerates 400 MeV LINAC beams up to 3 GeV, and distributes them
to the Materials Life Science Experiment Facility (MLF) and the Main Ring Synchrotron (MR) in 25 Hz cycle. To prevent
radiation damages from the beam loss, also to detect failures of accelerator’s machines, an interlock mechanism called
the Machine Protection System (MPS) has been utilized. Once the beam is stopped by the MPS, we should recover it
quickly for users in experiment facilities. MPS events related to the beam dynamics are usually diagnosed by beam loss
monitors (BLM), beam position monitors (BPM) and current transformers (CT). Data of these monitors should be
distinguished MLF or MR since the parameters for the magnet and the RF systems are different between MLF and MR.
It is introduced the method to distinguish the beam destination using the information of the beam synchronized tag from
the timing system when taking the monitor’s data in 25Hz.
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Table 1: Timing Tag for FX Cycle (2.48s)

MR-Tag Beam-Type Destination

1 28 MLF

20 28 MLF

21 104 MR

22 104 MR

23 104 MR

24 104 MR

25 28 MLF

62 28 MLF
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Table 2: Timing Tag for SX Cycle (5.20s)

MR-Tag Beam-Type Destination
1 25 MLF
20 25 MLF
21 100 MR
22 100 MR
23 100 MR
24 100 MR
25 25 MLF
130 25 MLF
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Figure 1: Overview of Monitor DAQ with Timing
Information.
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Figure 3: BPM Application for 25Hz data. (A) Time series
of the average of COD_RMS (54 BPMs) with Beam-tag.
(B) Horizontal COD for MLF Timing. (C) Vertical COD
for MLF timing.
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Figure 2: PBLM Application for 25Hz data. (A) Time
series of the Sum of beam loss (85 PBLMs) with Beam-
tag. (B) Beam loss distribution in RCS ring for MR timing.
(C) Beam loss distribution in RCS ring for MLF timing.

Figure 4: BPM Application showing RMS of COD. (A)
Time series of the average of COD_RMS (54 BPMs) with
Beam-tag. (B) Horizontal COD_RMS for MLF timing. (C)
Vertical COD_RMS for MLF timing.
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Figure 5: DCCT/SCT Application for 25Hz data. (A) Time
series of the number of particles by DCCT. (B) Time series
of the number of particles by SCT.
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Figure 6: An example of the MPS event caused by the ion-
source over voltage. (A) Time series of the number of
particles by DCCT before MPS event. (B) Time series of
the sum of beam loss before the MPS event. (C) Beam loss
distribution at the MPS event.
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Figure 7: An example of the MPS event caused by the error
of the RCS bending magnet control software. (A) Time
series of the sum of beam loss before the MPS event. (B)
Beam loss distribution at the MPS event. (C) COD
distribution at the MPS event. (D) COD-RMS at the
normal event. (E) COD-RMS at the MPS event.
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