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( )

(ILC) Detector 

Overview

International Large Detector (ILD)
Silicon Detector (SiD)
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example: ZHĄmmbb
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example: ZHĄmmbb
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ionization
charged particle

sensor layere+e- pair

gas detector

pair

pair
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p (140 MeV)

K (494 MeV)

p (938 MeV)

e (0.511 MeV)

m(106 MeV)

jet

p/K

electron ionization
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electron ïmultiple scattering

electron
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( electron)

bremsstrahlung

( ) multiple scattering

ILC tracker

e+e- pair
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E dominant
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radiation length X0

photon 7/9

electron energy bremsstrahlung 1/e
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electromagnetic shower
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ILC
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ILD & SiD

ILD SiD

Vertex CMOS/CCD/éChronopixel/3D/é

Tracker Silicon + TPC Silicon

ECAL Silicon/Scintillator Silicon/MAPS

HCAL Scintillator/GRPC Scintillator/GRPC

Magnet 3.5 Tesla 5 Tesla

rECAL 1800 mm 1250 mm

SiD isé

ÅSmaller

ÅCheaper (~20%)

ÅMore advanced

ÅSlightly worse

in PFA performance
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ÅVertex ( ) : 15-16 mm

ïMonolithic silicon pixels, 

ÅTracker

ïSIT( )+TPC+SET in ILD, all silicon in SiD

ÅCalorimeter

ïECAL ( / MPPC)

ïHCAL ( MPPC/ RPC)

ÅMagnet (3.5 ï5T)

ÅReturn yoke / muon

ÅForward (FTD / LumiCal / BeamCal)

ILC
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(PN )

P+ N

( )

Bandgap Z

Si 1.1 eV 14

Ge 0.7 eV 32

CdTe 1.4 eV 48-52

CVD 5.5 eV 6
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Å

ïBandgap energy 1.12 eV

ïIonization energy 3.6 eV

1 MeV 3x105 e/h pair (cf. NaI: 2x104 pe/MeV)

ïEnergy loss at MIP 80 e/h pairs / mm

Å (cf. Ge: )

Å é

ïSi
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Å : High resistivity silicon wafer

ïResistivity Ą

Ą

10 kǹcm Ą 300 mm <100V

Å = ( )

ï

ï

(6 : 320/500 mm 8 : 720mm )

ï a few fC (MIP) ( )

Å

ï4 /6 /8 /12
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breakdown

(

)

1064 nm pulsed

Nd:YAG
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ÅIonization Dose
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ÅBreakdown
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ÅAPD (avalanche photo diode)

ï G ~ 100

ï

ï

ÅSiPM/MPPC

ï G ~ 106, 

ï ( : 1600)

output

ï (photon counting)

ï1 hit

( ns recovery time active)



Taikan Suehara, ILC 2017@ , 2017/7/23  page 35

Position Sensitive Detector

Silicon bulk

Avalanche layer

HV pad

P+ pads

Resistive layer

Readout pads

Digitized by P+ pad pitch

(100 mm or 50 mm planned)

More S/N Ąmore position reso.
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Distortion of 2D PSD

First non-LGAD PSD

sample in Kyushu 2016

Use resistive P+ for division

Low resistivity edges

(electrodes on the corner)

Striping resistive 

layers

: or 
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Monolithic Silicon Sensor
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