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J-PARC Timing: Facts

1.J-PARC is an accelerator complex located in Ibaraki, Japan

1. Rapid cycle: LI(400MeV Linac) and RCS(3GeV) - 25Hz

cycle: MR(30GeV Main Ring) -

2.Hardware

1. Home-design VME modules for control, NIM modules for signal generation

(not MRF-based)

3.Software

1. Developed by ourselves

2. EPICS and its tools are used in general

3. Java and python are preferred for table-data handling (epics waveform)
4.Scale of the system

1. One Send-module (=EVGQG)

2. LI/RCS/MR - 118/43/45 VME receiver-modules(EVR), ~540/220/300

endpoints

For more, please refer
“OPERATION STATUS OF J-PARC TIMING SYSTEM AND FUTURE PLAN”,

N. Kamikubota et.al, at ICALECS2015



Timing: timing basic spec - J-PARC

* Spec for trigger-delay
* Minimum preset delay = 10.4ns (1/96MHz)
* Maximum preset delay = 10.4ns x 10e24 (~175ms)
* Jitter of re-produced 12MHz clock = ~a few x 100ps

* Slow drift between buildings = ~0.1ns per day, due to temperature change
* Monthly/Annual drift should exist, but not measured

Ref) Synchronization timing in J-PARC

Synchronizations between LI and RCS, and between RCS and MR need better accuracy (better than 10.4ns)
=> special delay module with 2ns accuracy are used

direct fiber-optic signal cables between two accelerators are used

* Scale of the system
1 master module
e ~210 receiver modules (118 for LI, 43 for RCS, 45 for MR, and some more)
e ~1100 set-points (~540 for LI, ~220 for RCS, ~300 for MR, etc)



Timing: timing hardware - J-PARC )

* A Master oscillator to generate 12MHZ Clock

* A send module (timing master, VME) and receiver modules (VME)
* NIM modules to generate trigger or gate signals

CCB Building

A Facility Building

{I\/Iaster Osc.
NIM

CLK (nim)
Trig (nim)
Type-code (lvds)

-
base- &gnalsare} Old t|m|ng maSter
fed into a Recv

Seq. Pattern 4{&

3 base-signals:
CLK, Trig, Type

-
Type-code is generated by the Send Module

NIM 1 NIM
and is sent at the 25-Hz rate Jtr;

Different NIM modules to output signals
8ch trigger (TTL,NIM), 4ch gate (TTL)

! Current timing master
D _ Seq. Pattern 641

Receiver module

8 setpoints per module
* New timing hardware modules (VME-based master, receiver; PLC-based receiver) are in test

Receiver module




Overview: history

* In-house design * Developed by companies
* Designed by KEK&JAEA staff members in 2002-2004 * Core modules (VME-bus modules) were by Hitachi-Zosen (Hitz)
* Asked companies to develop modules in 2003-2006 « NIM modules for facility-wide timing network were by H-Repic

* Installed in 2005-2007

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 --

[ LI Beam start (2006.12) @=® Earthquake (2011.03.11) D
Operation D RCS Beam start (2007.10) @O HD accident (2013.05.23)
D MR Beam start (2008.05)

Test-run of new timing master
(Dec.2018 ->failed)
. Next test will be
in the summer of 2019

. VME modules : design, develop (ftamura, yoshii, chiba + Hitachi-zosen)

" NIM modules : design, develop (ftamura + H-Repic)

Studies, followed by Implementations for LI (sakaki, kiyomichi, terashima)

For Ll and RCS: W Implementations for RCS (takahashi, kawase) 4 Timing system }

25Hz Operation and Maintenance for LI/RCS (kikuzawa, kawase, maruta, futatsu) Operation (rapid)
For MR: Studies for slow-cycle machine (initially 3.64s) (matumot, kami)

2.48s (fOF NU) M Implementations for MR (matumot, kami) Timing system

5.20s (fOF HD) Operation and Maintenance for MR (kami, K.C.Sato) Operation (slow)

Next Generation System s : Development of
since 2015 Studies (kikuzawa,kami)
-> develop prototype (ftamura) new modules
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