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Belle-ll tracker

« SuperKEKB/Belle-II
« e17(4.0GeV) e (7.0GeV) collider

. target luminosity : 8 x 10% cm?s1 NDESONISUONISNPCIeN

challenges for high luminosity (KEKB X40)

* Role of charged particle tracker of Belle-II
° momentum measurement

momentum of charged particles : 1-2 GeV/c

- tracking

° particle ldentlflcatlon _

* trigger signal

gas/wire chamber
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small cell chamber installation




Readout
electronics




Readout electronics

* readout electronics is in front of detector

signal channels : 14336

» digitized data is transferred to DAQ system

Amplifier, Shaper and Discriminator in ASIC

» optical link between FE and DAQ

Belle2link
Backward

F digitized data Belle2
optical cable DAQ

front end board

CDCTRG

trigger/clock in

firmware download

Frond end board
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Readout electronics

- target trigger rate : 30kHz — pipeline
« position resolution ~ 100um — 1nsec resolution time counting
» dE/dx resolution ~ 6% — 32MHz FADC

signal input

Xilinx Virtex5-155T
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Network
Proc.

........

Data
suppressor

Belle2Link I/F

.......

Buffer
trigger
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power supply trigger/clock

200mmX170mm firmware download
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2009 2010 2011 2012 2013 2014

new ASIC

Beam test Beam test Beam test

RANP® all parts are clear radiation test and test in magnetic field

Belle I
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1 GeV/c electron beam @ SPring-8, LEPS test beam line ~ __ 2"2°9 output using ASD test board
5 layers test chamber

2
15x15 mm B study of readout board with
CECIMIURSEUECAICE  \vell-understood detctor

He-ethane(50:50) gas
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51gnal cable

Oct. 2014

ground cable

Jan. 2016

FE installation

Dec. 2014

Srln - Autumn 201 6
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Readout 20% electronics with Belle2DAQ system
- detector is isolated from Belle structure

- 60/299 front-end boards readout
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cosmic ray test

XT relation

small cell normal(p)ell
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5 rimary ionization statistics .

N electron diffusion in gas - tO CorreCtlon
Hlectronics noise - iteration of XT function extraction
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cosmic ray test

4
4

%osmic ray

one cosmic ray track is track-fitted as separated tracks
in upper and lower regions

71420

-0.006408

0.02192

176.9/38
8.379e-20

6941 = 51.1
-0.00683 = 0.00007
0.01219 = 0.00010
913.6 = 43.0

71420

0.04344

0.2702

76.13/48
0.005991

3771 +100.4
0.04844 = 0.00153
0.2112 + 0.0031
937.4 =107.2

-0.005488 = 0.000274 0.03119 = 0.00387
0.03072 = 0.00047 0.3633 + 0.0083

o1 = 122pm (75%) o1 = 2.1mm (70%)
oo = 307um (25%) oo = 3.6mm (30%)
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Adp[cm]

mean is shifted due to mis-alignment of wire position

do : impact parameter(ro)
2o : impact parameter(z)
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cabling and cooling

» cables for readout electronics
« data link : X299 optical fiber pairs
- TRG link : 12C optical fibers X299
- trigger and timing distribution and configuration of FPGA: cat.7 cable X(299x2)
- Low voltage power supply cable : X150 pairs
* High voltage cable : X240

- power consumption = 14W/board x299 ~ 4.2kW

- water cooling
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commissioning with cosmic ray
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no magnetic field

dead channels (11/14336<0.1%)
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summary

 Belle2 charged particle tracking detector
» Central Drift Chamber is main device
» detector and readout have been fully upgraded
» detector installation has been successfully done (2016)

+ commissioning using cosmic ray with entire readout is
started (without magnetic field)

alignment and calibration is ongoing

 Roll-in is scheduled in the middle of April

- data taking with magnetic field

- integration data taking with PID detector and calorimeters

» First physics run in 2018
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