
Status of Vertex Detector 
Layout Optimization

Zeng Hao

2019/12/16

1



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 geometry

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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Adding material
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area: 12.8mm × 25.6mm
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Material budget
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Components details:

0.15% × 6 = 0.9% < 0.01

We still have too much material!

CDR:



Material budget
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Material distribution:



Material budget
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Nuclear interactions:



Material budget
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Weight(pixel):

All material volumes, (RZ) view



Prototype V1
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Prototype V1

13

Impact parameter resolution plots:



Geometry comparison
• Detector size
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Layer 1: 18mm

Layer 2: 38mm

Layer 3: 60mm

Layer 1: 18mm

Layer 2: 58.5mm

Layer 3: 100mm

Layer 1: 18mm

Layer 2: 83.5mm

Layer 3: 150mm



Hit coverage comparison

increase radius, number of stripes approaches 10.

Equal to the number of ladders of the first layer.
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Geometry comparison
• Detector size(resolution across θ)
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Geometry comparison
• Detector size(resolution across p)
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Detector become larger, 

resolution will be better.



Geometry comparison
• Different number of layers
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Layer 1: 18mm

Layer 2: 38mm

Layer 3: 60mm

Layer 1: 18mm

Layer 3: 59mm

Layer 1: 18mm

Layer 2: 31mm

Layer 3: 45mm

Layer 4: 59mm



Geometry comparison
• Different number of layers(resolution across θ)
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Geometry comparison
• Different number of layers(resolution across p)

20



21

Thank you!



Backup
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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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Material vs no material
• Detector size(resolution across θ)
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Material vs no material
• Detector size(resolution across p)
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Material vs no material
• Different number of layers(resolution across θ)
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Material vs no material
• Different number of layers(resolution across θ)
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