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. Introduction
International Linear Collider (ILC) International Large Detector (ILD)
_ength : 31 km (upgradable : 50 km) s Optimized for PFA |

—nergy : 250 - 500 GeV (upgradable : 1 TeV) Components
Beam : Electron & Positron - Vertex Detector (Silicon pixels)

e- source

e- bunch

3hySiC_S motivation N ”?joi?:'ﬁgc " _Tracker (Silicon strips + TPC) —_—

- giegsi measuregne_nt of Higgs Coa cocalredior - Electromagnetic Calorimeter (Si-W or Sc-W)

- Otudy TOr new pnysics - e . _

- Use the Higgs as atool for discovery min nac ;,IE - Hadron Calorimeter

| PartiCle FIOW AlgOrlthm (PFA) S infernational linear collider - Muon Tracker ILD

Reconstruct each particle in a jet using track information and shower shapes in calorimetry.
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5 Jee2 & Neutral Hadron | Single particle resolution 3-4 %
ke 1 g Neutral particles b Momerltum resolution | c | ~15%/VE (GeV) (ECAL) @ 100 GeV
. “CAE /hear |PFA image| eutral particies g \< 0.01 % @ pT 100 GeV) """ :.(__ ~55%/VE (GeV) (HCAL) __twiceasgoodasLEP |
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2. Motivation Guard rings
e _ D s 2 e D advantage disadvantage | \
We need high Silicon sensor can realize Need to know . .
_ _ _ reduce leakage [limit sensitive area
granular sensor for PFA. high granularity at ease. about Si sensor. .
N Y _ Y - Y current make fake signals
We should finalize the sensor design through comparison of basic properties. .
- Test chip—

1 guard ring | no guard ring

Pixel size : 5.5 mm x 5.5 mm Pixel size and Thickness

No. of pix. : 256 pixels

o aad are the same as those of \
Thickness : 320 um & T prototype '
> 11 A 53”‘“:]?3 4 types of guard rings JI:{>&

Prototype m 1] 2 guard rings 4 guard rings

3. -V, C-V measurements % 4. Response study using infrared laser
( L eakage current <-> sensor noise Jspecifications N =
'. Capacitance <-> operation voltage| Wave length : 1064 nm
m o o— “Ya — setupn > 1.16 eV (= a pair of e-h in Si)
R amoer | pcjl | - Automated measurement system Pulse width - 1.5 ns
| __! W] - Temperature and humidity Repetition rate : THz - 10000 Hz
| | control box (20°C, 50%) (controlled by a PC)
- Source/LCR meter ) Laser spot size : < 20 um
Peak Power : ~13 kW

getupbo;” Source/LCR[F - 4 types of guard rings (with 36 steps of attenuation using ND-filter)
. meter NS . - .
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§ ix 4 guard rings :
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5. Conclusion & next steps
- - I-V,C-V measurements - laser measurements
- Guard ring structures don't affect the leakage current and - 1 guard ring structure caused fake signals along its guard
capacitance. -> we can use any structure. ring. -> we should try to use "no guard ring” or "split one’.
- The doping density changed the capacitance and leakage - The measurement system using the infrared laser works well
_current. -> we can try high resistivity for baseline design. ) > we can do other measurement using this system. )
Next Steps: noise rate, inject laser between pixels , tolerance to radiation damage, etc.




