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Geometry of CELPC Detector Released in CELPCSW

HCEPCv4 ——

® (DR baseline
. . HWHHHHHHHH H\HHHHH\HHH\
v with TPC as main tracker
v  (oil outside Heal

HCRD (CEPC reference detector)

® 4™ conceptual detector

) == — o

v with silicon tracker as main tracker and D(C as PID
v (oil inside Heal

® Branches
v (RD ol vO0I: silicon pixel detector (SPD) as SET/SOT
v (RD ol v02: silicon strip detector (SSD) as SET/SOT
v (CRD ol v03: MOST? vertex vs CRD ol v01
v CRD_ol_v04: 10mm beam pipe vs CRD ol v01




Un-released Geometry

H Kxpandability

@ Sub- detector replacement

® | .ayouts

v layer number

|@1300_

v layer postion
® Material structure




Sub-detector Modules

B MDI: Beampipe
B LumiCal: todo

B Vertex
® VXD04 (ILD-like)
® SiTrackerStaggered Ladder (MOST?)
B Silicon tracker
® SIT SimplePixel, SIT SimplePlanar
® SET SimplePixel, SE'T SimplePlanar
® [TD SimpleStaggered, SiTrackerSkewRing (support skew angle)
® TODO: dead region
B DC
® DriftChamber

m TPC
® TPC10: to update according TDR

B Kcal, Heal & Muon

Four calorimeter configurations implemented, sensitive

® Skical0s (si-W) type is determined by material option of sensitive
® (RDEcal (4D crystal bar) layer/bar, and will be reflected in digitization.

® RotatedCrystalCalorimeter (stereo crystal)

® SHcalRpceOl (octahedron), SHeal Rpe02 (optional side) TODO:

® SHcalSc04 . .

® Yokels » improve detail

® RotatedPolyhedraBarrelCalorimeter » update for new designs: endcap idea, etc.



Status of Sub-detector study

B MDI
® cepesoft

B LumiCal

® standalone
® cepcesoft: position optimization

H Vertex
® fast/full/beam: layouts position close to frozen, length?

M Silicon tracker
® fast/Aull

mDC

® CKEPCSW
HTPC

® cepesoft

® CEPCSW: same stage with cepesoft, easy to modify readout maertial
M Kcal/Hcal/Muon

® cepcesoft for old modules: optimization and physical study
® CEPCSW for new modules: reconstruction and optimization



Status of Silicon Tracking

Module
Geometry New module
Tracker implement
Digitization
Track finding
Track fitter
Common API
Tracking tool Kalman filter
Global fit
Single particle
Multiple particles
H - up
T — 3prong
bbH
Non-uniform field
Random noise
Beam background
Tracker optimization
Beam test

Tracking algorithm

Performance

Application




Digitization
B Gaussian smearing on Sim'TrackerHit at measurement
dimension (u,v)
® pixel: 2D (u,v)
® strip: 1D (u,0) or (0, v)

H Fixed spatial resolution

o
—

0.08
® VXD
V' Gphi~4um(2.8um), 4um(6um), 4um, 4um, 4um, 4um
® SIT 0.06

v Gpphi =7.2um, c,=86um
® SOTSET

v Orphi :7-2Mm1 02286Hm 0.04
® Iindcap tracker
v Gyphi =7.2um, c,=86um
B Parameterized spatial resolution 0.02

Spatial resolution [mm]

® Riccardo del Burgos parametrization model

200um pitch

_ (x—pe)? [ gy e s g, e ST e T st et e
Y Ouy = Do+ P1X + pae PN cos(psx +ps) +pse 7 + pgy/x 00 | 0|5 B |1 . | 1 |5
® parameters are relative to pitch size (for CMS Phasell) 0 30° 60° 50°

v VXD: 25umx25um
v" others: 50umx=200um

Indident angle



Efficiency in bbH

B Observe particle: has =6 hits in trackers
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Eificiency 1n T—3prong

B Observed particles (N). has >6
linked tracker hits

® Has linked track (NY)
® c-NI/N

BSearch the close neighbor in the
final state particles
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Eificiency

LongSIT
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coso
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ShortSIT
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S, /Py (%)

Resolution
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Resolution of py
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Resolution of d(

M Fixed

B Parametrization
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Plan

M Provides geometry of detector design to study
BStandard efficiency estimation

B AsTDR requirement

HSoftware improvement
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