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Experiment for searching K meson rare decay mode: Kg — 7Y
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Detect Yy from T10 decay by Csl calorimeter.
— Make trigger by signal from Csl calorimeter.

» Store all waveform information by Flash ADC ~3600 channel

- Can acquire timing and energy information.

20115F12819HAEH



Waveform reac

ERREduirement

 Digitize the signal from all detector and

« Use pipeline buffer to reduce dead time.

out by Flash ADC

+ Deal with High hit rate comes from High Intensity Beam

Time resolution <lIns

* Distinguish overlapped signal.

* |4bit Energy resolution forl MeV~ | GeV

store waveform by Flash ADC

* Usel25MHz Flash ADC by stretching waveform
with 10 pole Bessel Filter

« Use 500MHz FADC for the detector near the beam.
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The Data Flow Of KOTO DAQ System

| Digitization by Flash ADC

Lvl trigger 2.Online Trigger decision using the
decision energy of Csl Calorimeter.
(LvItrigger)

3.Data readout from FlashADC to Lv2
trigger module, Lv2Trigger
decision.

Lv2 trigger/ Lv2 trigger (counting Y cluster etc...)

readout module decision

@ Data 4.Data transfer using Gigabit Ethernet.

m Data  [VEIERSGIEGM 5 Event building, Lv3 Trigger
@KEK decision. Data storing.

Lv3 trigger
decision
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(DWaveform Degitization Using FADC

Spilligate

» Digritize the signal from detectors in each

Flash Gate B Master 8Ns
ADC Digitization - Control,
o

BAREER . Siore waveform information for 4Us in
pipeline bufter:

)
Pipeline Sum

Bufter - Sum up the energy in each module and

send It to Irigger system

Sum up energy information \
for 16 chgnnel in each 8ns

+ o0 0 o 0o 9
>
Energy sum for 16
channel (for Tmodule

~—"

+

K ‘/\ﬁm Flash ADC/
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@Lv| Trigger Decision

* Receive Energy information from All FADC
modules using Optical link.

+ Calculate Total energy of Csl
Flash Master Calorimeter and

ADC Schiicill Make LvI Trigger decision
LvI trigger

T » Compare Calorimeter energy with

Pipel, nergy
ipeline . Sum - o threshold
Buffer . Energy, N

Trigger IGEESE ©  [ake event data from Pipeline buffer.

Sum up energy information \\ / Tri \
rigger

for 16 channel in each 8ns

System
+ Receive
—, Energx hrechol
Energy sum for 16 and SUM reshold
channel (for Tmodule) UP for ALL
T module
K ///7
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Read Out By Lv2 Trigger Module With@®Optical Link @Ethernet

Flash
ADC

Pipeline
Buffer

Readout,
Lv2 trigger

BE& rarm

Master
Control,
LvI trigger

+ Readout event data from Flash ADC using

Optical link, and store it into onboard memory
in Lv2 trigger module.

- Making Lv2 Trigger decision using

waveform information.

* Switch two onboard memory in every spill to

maximize performance.

+ Send event data to PC farm using Gigabit

Ethernet.
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(BEvent Building

» Lv2 trigger module sends rts data which is
part of event data.

« PC farm build the event with data from all
Lv2 trigger modules.

» PC farm process the event data
* Online monitoring
 Data compression

* Lv3 trigger with online event analysis.

PC farm Event Building KEK

ACCCliehicll - And send event data to Storage at KEK
Level 3 trigger FIRSS
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cvent Bullding

« Use Network Switch and MAC address of PC Farm Nodes for Event building

* Lv2 trigger board changes the "Destination MAC address of PC nodes’™ for
each event.

* Network switch sort the ethernet packet of event into one PC nodes

Fthernet
Switch

Lv2 trigger module PC farm nodes
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cvent Bullding
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cvent Bullding

« Use Network Switch and MAC address of PC Farm Nodes for Event building

* Lv2 trigger board changes the "Destination MAC address of PC nodes’™ for
each event.

* Network switch sort the ethernet packet of event into one PC nodes

Eventl

Event2

~thernet
Switch

Lv2 trigger module " PC farm nodes
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Data Processing In PC Farm

* |Lv3 framework consists of 3 software modules in PC.

 Recelver: Recelve network packet from Lv2 trigger module.

* Processor: Sort packets/Build events/Event Selection(Lv3 trigger)/
Data compressoion

g iGeRyierciddla to file.
» Using queue system to manage tasks.
» Each module send event data to queue after its task.

* Next module start its task It event queued to Its queue.

Recejve 1 Queue Process .. Queue Store

20115F12819HAEH
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DAQ Location

» Put FADCs near detectors. Put Trigger system outside of the shields.

* Put PC farm in the counting room outside the Experiment Hall.

» Use Optical fiber to connect between FADC/ Trigger system/PC farm.
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In 2010

* Jan/Apr:Beam test @ LINS, Tohoku-Univ.
- Test FADC/ Trigger prototype.
» Beam commissioning in 2010 Autumn

« Read out ~ 1200 channel with mass-
production FADC module.

» Use prototype trigger module

2010 | Physics

LNS
autumn run
#of readout channels 144 1200 ~3000
#of FADC for trig. [ 8 ~200

Readout scheme Opt/VME, VME  Optical

Network transfer X X &
s only
Event building X R Ot @)

B
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In 2010

* Jan/Apr:Beam test @ LINS, Tohoku-Univ. Eﬂ’i ] | ﬁ ,
>\10:_ 410
- Test FADC/Trigger prototype. 5}
» Beam commissioning in 2010 Autumn :
» Read out ~1200 channel with mass- A0 |
production FADC module. 15}

» Use prototype trigger module
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In 2010
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A0
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"
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In 2010

* Jan/Apr:Beam test @ LINS, Tohoku-Univ.
- Test FADC/ Trigger prototype.
» Beam commissioning in 2010 Autumn

« Read out ~ 1200 channel with mass-
production FADC module.

» Use prototype trigger module
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Current Status

 No serious damage from Earthquake
to DAQ system

 All FADC module for calorimeter are ready
and read In Vacuum test Iin this summer;

* Irigger system

* Lvl/2 trigger system is under debug for
Optical link and Ethernet transfer.

* Lv3 trigger system Is now under
modification in Recelver part.

2010 o
LNS  Autumn Current Phys.run 600;

#of readout channels 144 1200 2716(Csl) | ~3000 4005 H

#of FADC for trig. I 8 176 ~200 @ 200

s
Readout scheme Opt./VME VME A VME—Opt. Optical 200

Network transfer X X /\(debug) @ -400
A only -600
Event building X oA /\(debug) O o
14
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Summary

* Develop DAQ system for |-PARC KOTO experiment.

* No serious damage from Earthguake to DAQ system.

* Read full calorimeter by FADC in Vacuum test.

- Starting DAQ Full Integration (FADC/LvI~3) test in Next January.

* Prepare DAQ system for Next beam time and incoming Engineering/
Physics Run.

20115F12819HAEH
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BACKUP SLIDES
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s Lvl MU A—DHIBTEREIECIH O X —=FICHIF BRI RILF—,

- BREZ300MeVE T % & Simulation TlE~ M Event/Spill @330kW,

* X2 In real beam. | MHz for 2secbeam, 2.8MHz for 0./sec beam
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Spill Signal

Signal Front end system

Master fanout

Slave fanout

LvI trigger module

FlashADC Digitize

Pipeline
Buffer

Master Control Module

Level | trigger decision

Compare with

Data samples

Lv2 trigger module
o —7—>  Cluster

Event
Information

Threshold

Pipeline Waveform .
counting etc..

Buffer

Level 2 trigger

decision

Readout by | Gbps Ethernet link

to storage @KEK

A\A A4
Event Building, 2@ 21| Back end system
Level 3 trigger decision

VA5
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to Lvl Trigger Board

to Lv2 Trigger Board
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(14X hHF=D. 12Kbit/IFADC(1 6channel), 192Kbit/Lv2board(|6FADC) )

* Lvl: FADC>L\V2ED T — Y EmkifE, JEE{F2Gbps— | 70k Events/s(Hz)
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