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Abstract

J-PARC timing system was developed in-house and has been operated since the first beam in 2006. It provides delayed
triggers and a master clock to all the equipment of the accelerator in J-PARC. In FY2018, to avoid troubles caused by
aging, next-generation timing modules were developed. One of new modules, a PLC-type timing receiver, was designed
mainly for the use in J-PARC Main Ring (MR). The three pieces were made in FY2020, while we could not order more
pieces after 2021 due to COVID-19. In 2024, we decided to re-design the module with modern parts (i.e. FPGA chip).
The initial three pieces were provided in March 2025 and they are in evaluation. In May 2025, a demonstration of PLC-
type receiver (the first model) was carried out. A PLC-type receiver simulated the same signals for the MR injection
kicker system, which have been provided by an old VME-type receiver. The beam operation in May was carried out
successfully, which indicates that the PLC-type receiver can replace VME-type receiver.

1. [FC®IZ

J-PARC Timing System (%, J-PARC DF~TONH
IR ERIT, Y72 Delayed trigger <° Master Clock Zfic
FLTWD, BIRT 1 BETHLHEEEY 22—V (Master
EBLIES) 25, J-PARC ERTH 200 BHHZIFEY =
—/LIZ Timing fHHRAEMEL . FEIL7ZEH A FTERICT
% (Fig. 1), J-PARC Timing System % J-PARC Tl |2
BAFE S, 2006 DB — NEEABHAAN 2 E 7L EHA IS
EHRLCTWVA[IL, 2],

Fiber-optic cable network for timing distributions |~ 15
*single-mode cables ] Reew ] ~15
| S—

= 3-4 us distance between buildings r
MR-D3 [mee )
e (MR 3¢ bldg) MR.D?
E CC B (MR 2nd bldg.)
2 (Central Control
= Bu'\\d‘ingl . . ~15 -
Be Recv
RCS MR-D1 =
(RCS bldg.) (MR 1st bldg.)
43
LINAC |L18
(Linac bldg.) ﬂ
ﬁ J-PARC Timing System consists of
one "Master” and several “Receiver” modules

Figure 1: Overview of J-PARC timing system.
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Figure 2: Front panel of PLC-type timing receiver.
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Figure 3: Implementation of PLC-type timing receiver for
MR injection kickers.
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Figure 4: Comparison between VME-type receiver and
PLC-type receiver implementations.

3.2 J-PARC MR D4 # OB 51

WAERI(SZ90) 28D VME U2 FEV 2 — )V D %
TRET D03, 2025 4B sl Tl 72 &L ORI A3 ¢
WTWND, BTV EEARMERE 1T (SZ87) Thrd i
FIRDT, 2025 FENICUER 10 HREEOTEE T
ELTND, RS2 BLGIE351T ., 2026 4 LIRR 72
BN, 3-5 FETHEFED VME WUZEEV2—/1 45 H5%
PLC BUZHEH T HZLEMEL TD,

PLC BUZAGEY a— MRS LT IE gEi Y 7
o= 7 HE L, BB OBE TH D, BrIHZFEE  2—
JUHNBAE T D DRSO  IRIEL THIRELA
FENIHRLE T 5, BIE Python THESHTWS AT
TV — a3k L THE X 5912508, — DIk
AHEEE (B : Delay % 7% & - i/ HiL) 1% EPICS I0C 3
WCRBAITSE D,

3.3 fliftia TOFM ATRENEIZ SN T

PLC ®% {5 €Y 2 — /LB L J-PARC Timing System
L A ET O INE MR TREX 72590 2 bbbl J-
PARC NEZREHAICBARELIZLOT, (a) BEET2—
JL350 Master Clock (12 MHz & 7E | jitter <400 ps). (b)
ZAEEY 22— BD delayed trigger (5c/y delay FEEE
10.4 ns (96 MHz)) . (c) Event #%8E (pulse f2:(Z delay &
VE&ZEZHZ LN KD, MRF £ Timing ##s & [R%[7]) .
RENVRETH D,

B IEEs Tlid, Master Clock 2MEK7X | &/IN delay
FEEES A Rb LR, Fo, IMEEY 22—/ VME
RAD IR LINRNZES R TH D, N RN
AR TITE IS T D725, Rl AT T 5 - B i 2o it
D TET=OT, hfiisx TOF|H O FTREME D B VLR FF
L7z0,

PASJ2025 THP006

4. FEH

J-PARC Timing system H®D, T =—/1 LT
FA¥ S /e PLC M2 EEY 2— L OBREZHME LT,
PLC BIZIGEY 2—/Lid, 2008 D@45 VME
G 2a— NV EBEIMI DDLU CGREHENT, T2
720, (a) ANMEBIALIZE DI /A X 1Em E. (b) =2
NRIMETHEEZRBITRRE N FIRE, (¢) M5 Bk
HE. 728 VME B3I > T2 R - B BE 3 B D

20254F5 A12iE. A1 PLC 3215 EY 2 — /L (SZ87)
@ Timing 15 5% J-PARC MR D A3 h— 2454
L IEERBR A T o T2, FEERO Nk E)N PLC M2 (5
BV a— /L TCENET DA, 16D VME BIE
2—/VOBHIN A HETHHIEEEIELT,

W DR ER A LI B RR EH LB (SZ290) 1%, 4
EEL(FY2025) 7 HAlZ D | IRAEEL(FY2026) VAR 3-5 4
T T VME B (EEVa—NE2FHFL UL TET
HD, SHEE L, PLC L VME BN AE4 52 L 4Rl
\Z3EERY T N = T B i A D | IR FE LRI 2.5,

Bt

J-PARC Timing system H DR HERET 22— D—>,
PLC {5 €Y 2 — L DB 3 CFEl TlX., J-PARC
RCS O CZRRLEGHE IR W EEEL
770 F77.2025 £ 5 H D PLC Z(ZEY 2— /LD At
X 1 —RERTlE. J-PARC MR O HIER K02 HE
I I & F U7, R<SEGH L,

S5

[1] F. Tamura et al., “J-PARC timing system”, Proc. ICALEPCS
2003, Gyeongju, Korea, Oct. 2003, pp. 247-249.

[2] N. Kamikubota et al., “Operation status of J-PARC timing
system future plan”, Proc. ICALEPCS 2015, Melbourne,
Australia, Oct. 2015, pp. 988-991.

[3] N. Kamikubota et al., “J-PARC MR DX AT VAT L&
10 £ LT 7 L #i25 >, presentation at 16th Annual
Meeting of Particle Accelerator Society of Japan (PASJ2019),
Kyoto, Japan, Jul.-Aug. 2019,
https://www.pasj.jp/web_publish/pasj2019/proceedings/P
DF/THOI/THOI07_oral.pdf

[4] F. Tamura et al., “Next generation timing system for J-
PARC”, Proc. 16th Annual Meeting of Particle Accelerator
Society of Japan (PASJ2019), Kyoto, Japan, Jul.-Aug. 2019,
pp. 149-152.

[5] F. Tamura et al., “Development of next-generation timing
system for the Japan Proton Accelerator Research Complex”,
IEEE Transactions on Nuclear Science, vol. 68, no. 8, Aug.
2021, pp. 2043-2050.

[6] M. Yang et al., “Implementation of PLC-type timing receiver
on new pulsed-bending magnet power supply in J-PARC
Main Ring”, Proc. 4" J-PARC Symposium, Mito, Japan, Oct.
2024, in press.

[7] https://wwwp.mrf.fi/timing-system/

- 481 -



