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Abstract

A PLC-type "triggered accelerator scaler" module was developed at J-PARC. It is designed to read back timing signals
delivered by J-PARC timing system, and is expected to detect unexpected trigger failures, like a miss trigger. On the other
hand, the MPS (Machine Protection System) system is used to stop accelerator operation immediately when a failure at
an accelerator device (a magnet power supply, an RF system, beam loss over threshold, and others) occurs. In J-PARC
Main Ring, it is important to know which phase (injection, acceleration, slow extraction, and else) an MPS event occurred
in an accelerator cycle (1.36s or 4.24s). While it has been difficult to know it for an accelerator operator. Using the
triggered accelerator scaler module, we have developed a system to visualize the MPS phase. The system has been
demonstrated in the beam runs in spring, 2024. With this system, we expect an operator to identify the cause of an MPS
event quickly, hence the recovery time due to an MPS event would be shorter.
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Figure 1: Machine cycle pattern of J-PARC MR.
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Figure 2: Front view of triggered scaler module.
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Figure 4: Visualization system of MPS alarms with
triggered accelerator scaler module.
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Figure 5: Details of MPS visualization screen.
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Table 1: Periods of System Test with MR Beams
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Figure 6: MPS event of FX mode during INJ phase.
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Figure 7: MPS event of FX mode during ACC phase.
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Figure 8: MPS event of SX mode during SX phase.

- 326 -



Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

4. Eim

NEEEA—F128% MPS fE O At kIEI FX o
72D DWW Do

IR R —FF Y 2 — L C, NHEE A 7 VB s L
MPS @ 2 (g & EHFHHTHZET, GUI 128D MPS
FEREERME RO ATHALITEBILZ, — 5. 4-6 H ORER
EA I, B FHAE R R IR EL T2 F BN BN
7ro AR YE ] B U2 A DL R IR,

o MR 1: BE#RFH Tl MPS
HD EERHIT, B0 B I ES B — 25 1k
DOREZEREZSE T MPS AT HZENHD,
D MPS AT D720 B —203ME L TOAEE
IZHAET D MPS 13ARS 2T A5 EEIL W91l
77

o MIREM 2: Y AZNVZ THHIAT 5D MPS
MPS CHEIZRER R DEGE . HDT A7 VTR
T5 MPS 23, TDIRDF AV AT I2> TOLFRHT
bHe ZDT28  3.2.2 T/rL7= Neutrino Online Monitor
DI, MEOI KA IV OIEHRERRLTL
F9,
ZORBIZEL TEBLIRR R 2 it Th b,

GUI OESR5 855U T, HBMEZZE L, hE
Y AN DE ZTERRUTZDINE IR A —F O B
e DCCT W EDHBRfRE LD 5000 <Lz )7
IR/ D,

BRI F O BR & T2, SHIZSGEE T T, FAiE
R/ DD AE %2 B 54, ZAUck>T MPS RO
IRIRE TE 2> N3 #5 O 1E i FY B = C O] 2 A 375,

B
KRB EITOICHTN 2L DX EE L CHEELZ,
KEK/J-PARC B 1H Ffr KICITHE2 2B
TAHI R BEATEEE L -, Z2IEHOELELF T,
[AU< KEK/J-PARC H B KK KBS KIZIE MPS B4
WO SEZTEXEL-ZERGHL FIFEd,
KIS OIS BEMERR D728 L TRV -Z LG
WzLE T,

PASJ2024 WEP038

SE Rk
[1] J-PARC website. https://j-parc.jp/index-e.html

[2] S.Nagamiya, “Introduction to J-PARC”, Prog. Theor. Exp.
Phys., vol. 2012, p. 02B001, 2012.
doi:10.1093/ptep/pts025

[3] Y. Sato et al., “The beam operation of J-PARC main ring
after the first step of the high repetition upgrade”, The 20th
Annual Meeting of Particle Accelerator Society of Japan
(PASJ2023), Funabashi, Japan, Aug. 2023, WEOB4.
https://www.pasj.jp/web_publish/pasj2023/proceedings/
PDF/WEOB/WEOB4 _oral.pdf

[4] TMR TZNETORERAETH T o8 — LU —TOF A
A FEHL, SR T ERE AN (6 A 21 H)J,J-PARC
News 2 230 =
https://j-parc.jp/c/topics/2024/06/28001363.html

[5] T. Kimura, “Update of Machine Protection System and
Opticalization of Interlock Signals in J-PARC Main Ring”,
the 21st Annual Meeting of Particle Accelerator Society of
Japan (PASJ2024), Yamagata, Japan, Jul.-Aug. 2024,
THPO037, this meeting.

[6] S. Yamada, “15 years of the J-PARC Main Ring Control
System and its Future Plan”, Proc. 20th Annual Meeting of
Particle Accelerator Society of Japan (PASJ2023),
Funabashi, Japan, Aug. 2023, pp. 172-177.

[7]1 K. C. Sato et al., “Development of Triggered Scaler to
Detect Missing Trigger”, Proc. 14th Annual Meeting of
Particle Accelerator Society of Japan (PASJ2017), Sapporo,
Japan, Aug. 2017, pp. 627-630.

[8] Y. Tajima et al., “Development of EPICS-based Software
of Triggered Scaler”, Proc. 15th Annual Meeting of Particle
Accelerator Society of Japan (PASJ2018), Nagaoka, Japan,
Aug. 2018, pp. 1091-1094.

[9] M. Yang et al., “Applications of Triggered Scaler Module
for Accelerator Timing”, Proc. 22nd Virtual IEEE Real
Time Conference, (RT2020), Online meeting, Oct. 2020,
arXiv:2010.14716v2 [physics.acc-ph].

[10] K. C. Sato et al., “Demonstrative Applications of Triggered
Scaler in J-PARC MR”, Proc. 15th Annual Meeting of
Particle Accelerator Society of Japan (PASJ2018), Nagaoka,
Japan, Aug. 2018, pp. 1095-1098.

[11] M. Yang et al., “Application of Timing Read-back System
in J-PARC Main Ring”, Proc. 13th Int. Workshop on
Emerging Technologies and Scientific Facilities Controls
(PCaPAC2022), Prague, Czech Republic, Oct. 2022, pp. 8-
11.

-327 -



	1. はじめに
	2. MPS信号可視化システムの開発
	2.1 トリガ付き加速器スケーラについて
	2.2 MPS可視化システムの開発
	2.3 GUIの開発

	3. 可視化システムの試験運用
	3.1 試験運用について
	3.2 典型的MPSイベントの紹介


