
T2K controls/DAQ
~ beam control+DAQ system ~

Ken Sakashita for T2K collaboration
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T2K beam line
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Neutrino 

detector

280 m

Muon monitor
Target Station

(Target, Horn)

2.5 ~ 3.5 s

5μs

~60 ns

~600 ns 8 bunch
Spill structure

T2K beam-line

Main control room

30(50)GeV MR

Primary proton beam-line

 -Super/Normal Conducting Magnet

 -Beam monitor
   (Position,Profile,Intensity,Loss)

SK



Beam control+DAQ system

1. control primary proton beam 

2. monitor primary/secondary 

beam

3. monitor beam-line equipments

requirement of beam position 

at the target < 1 mm shift

precisely direct neutrino 

beam to SK < 1 mrad 

protect beam-line equipment 

from destroying

Profile Monitor
(SSEM, OTR)

Position Monitor
(ESM)

Intensity Monitor
(CT)

Loss Monitor

Muon Monitor
(Si-pad,IC)

check beam 
position/profile/

direction
in online analysis

Beam tuning

Next beam

inhibit

Spill synchronized monitoring

Spill asynchronized monitoring

Environment Monitor
(Temp., Vacuum etc..)

Slow Monitor
(Quench monitor etc..)

Beam abort
(Don't extract beam)

detect error
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• components

- Each component is connected through GbE

Magnet control
Interlock

Slow control
Environment

monitor

Spill sync. 
readout & DAQ

Timing

Cryogenic 
System

Normal 
Conducting 

Magnet
Super 

Conducting 
Magnet

GPS

Safty
(door/Air 

conditioning 
etc..)

Beam monitors
(incl. loss 
monitor)

Horn & 
target

Decay 
volume & 

Beam dump

Horn
(Firing, 

Monitoring)

50GeV ext. kicker timing

J-Parc
Central Control

T2K beam-line
Main Control Room

ND280

opt. fiber

opt. fiber

Spill synchronized 

monitoring

Spill asynchronized 

monitoring



Read-out electronics

• Newly developed 
common readout platform

• 65 MHz FADC as one of 
Front-end card

• calculate beam center 
and width w/ CPU

CPU(IA32 800MHz) + memory

Linux is running

KEK online group

• record pulse shape w/ FADC in order to monitor 
beam every bunch 



Data acquisition system

• Network distributed DAQ

• total ~50 front-end nodes, ~1200 ch 
read-out

• under developing 

• online analysis of beam center/width 
etc..
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Data
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Event

Distributor
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TCP/IP

Analyzer / Display

(ROOT)

Network event builder structure

Recorder

A/D Card

A/D Card

A/D Card

A/D Card

On-board
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KEK online group

Beam inhibit

online calculation of beam center/profile

loss monitor

profile/position 

monitor etc..

4 nodes

3 nodes

2 nodes

1 nodes

1 nodes

1 nodes = 4kB data

test w/ 100Mbps switch

takes 500!sec  to build event (w/ 4nodes)



Slow monitor/control

• environment monitoring

 (Temp., Vacuum etc..)

• communication w/ 
accelerator group

• Magnet control

• control w/ MySQL DB

• monitor w/ EPICS

EPICS

• http://www.aps.anl.gov/epics/

• de-facto standard in the accelerator control
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Magnet

Control

System

MySQL

server

EPICS

IOC

Control

UI

EPICS

Channel

Archiver

Magnet

'(%&)To Central Control

Magnet control
• Developed by Y.Suzuki and Beam-ch. Group

• Control w/ MySQL, Monitor w/ EPICS

• software開発要素

• slow monitor

• 読み出し、データ保存

• UI

• spill sync.

• data format / bank

• online monitor template

• analysis tools

• 全体制御

• DB (各データの関連、検索機能etc..)

• beam tuningに必要なtool, UI

gnuplot + Python/Tkinter(or web)のテスト

- autotune
- SNS/XAL

- 4号館温度モニターテストの時は
  Python + 山本さんCaPython

- 中平さんの例／HD里さん／豊田さん    

  の例
• EPICS (common software framework)

Temp. monitoring @ Horn test

Magnet Ctrl system (developed by Y.Suzuki)



Summary & Plans

• R&D and designing of each component are now in 
progress

• develop several software tools / database

• Beam tuning tools

• Spill database (beam loss, position, intensity etc..)

• start bench-testing from the end of this year at KEK

• construction of system will be started from 2008


