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Motivation
CDR vertex detector concept Vertex detector prototype

Belle II Vertex Detector

+ mechanics

+ electronics

+ cooling system

+ cable

3CEPC MOST2 Vertex Detector Meeting, 2019/11/28



Motivation

• Simulation tools

• Full simulation

• Geant4(more details, spend more time, as final simulation tool)

• Fast simulation

• LiC Detector Toy(LDT)(easy, fast, but less detector details, consider detector as 
cylindrical material layers)

• tkLayout(fast, include more detector details)

tkLayout is what we really need!
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Introduction of tkLayout
• Layout Configuration Structure
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Introduction of tkLayout

• Output webpage:
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Introduction of tkLayout

• Output webpage:
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Introduction of tkLayout

• Output webpage:
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Pixel geometry simulation results
• CDR vertex detector geometry
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Pixel geometry simulation results

• Prototype V1 design:

• Come from Fu Jinyu

• three layers with 
double-sided ladder

• Only need to rotate one 
ladder around Z axis at 
a fixed angle to cover 
the whole barrel

• Sensors are on both 
sides of the yellow slash 
region
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Pixel geometry simulation results

• Prototype V1 geomety

Calculated value Output value of tkLayout

Skewed layer
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Pixel geometry simulation results

• Comparison
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CDR Prototype V1



Pixel geometry simulation results

• Hit coverage
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CDR
Prototype V1



Pixel geometry simulation results

• Layer coverage(CDR)
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Pixel geometry simulation results

• Layer coverage(prototype V1)
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Preliminary resolution simulation results
• Pt resolution(no material)
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No material, δPt/Pt will be constant.

CDR Prototype V1



Preliminary resolution simulation results

• Impact parameter resolution(no material)
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CDR

Prototype V1

pixel resolution is 4um for every layer, 

but the result is inconsistent with the 

result in CDR.



Plan

• Fix the impact parameter resolution problem

• Add material into prototype V1 layout

• Once all configurations validated, the final results only takes a few 
minutes

• Compare more different layouts
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Thank you!


