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Introduction
• H -> bb, cc and gg is the core part of the CEPC Higgs program
• Vertex system with high impact parameter resolution is crucial
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Simulation tools
• Fast simulation：”LiC Detector Toy” (LDT) software tool

• Full simulation：Mokka and Marlin

The key parameters’ resolution of a helix track
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Key geometry parameters
• The influence of the geometry parameters on the impact parameter 

resolution
 Inner radius, Material budget, Spatial resolution

baseline

material

resolution Inner radius
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Flavor tagging performance
• Only di-jet final modes (bb, cc, gg) are considered, evaluated by ROC
• Case C: upgraded ALICE ITS; Case A: half values of the baseline design
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Br(H->bb, cc) measurement
• Br (H -> cc) is extremely sensitive to the vertex design
• Br (H -> bb) is less sensitive to the vertex design

Inner radius is the most sensitive parameter

41% -22%

1% -1.5%

Performance vs. parameters
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Material budget near beam pipe
• BESIII beam pipe material: 1.04%/X0 (Be: 0.4%, gold: 0.44%, SMO: 0.2%)
• CEPC beam pipe material: 0.14%/X0 Be, heat load more than 1000 W

• Have to increase the material budget near beam pipe due to cooling

BESIII

CEPC
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Material budget near beam pipe
• Have to increase the material budget near beam pipe due to cooling system
• Influence is comparable with the material change of vertex detector
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An ultra lightweight vertex layout

• ALICE ITS3: a cylindrical layer of silicon-only sensors, stitching and thinning
• The geometry is similar with CEPC baseline design

250mm
16mm
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An ultra lightweight vertex layout

• new layout 1： 6 layers r(mm)=16,24,32,40,50,60; single point 
resolution 4μm/layer; 0.05%X0/layer; B=3T 

• new layout 2： 6 layers r(mm)=16,24,32,40,50,60; single point 
resolution 2.8μm/innermost layer, 4μm/outside layers; 0.05%X0/layer; 
B=3T 

2D-schematic 3D-schematic
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Performance of an ultra lightweight vertex layout
• For impact parameter resolution, better performance (~20% 

improvement) for layout1 at low momentum, but poor performance at 
high momentum

• The performance of layout2 is better than baseline design

• Full simulation study is undergoing

Material budget plays a major role at low momentum, while resolution plays a 
major role at high momentum.

Impact parameter resolution Transverse momentum resolution
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SET introduction
• Silicon External Tracker, providing precise hit points after the TPC
• Improving the overall tracking performance in the central region

• Extrapolating from the TPC to the calorimeter

SET
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Effect of SET on track reconstruction
• SET has a high influence on the resolution of Z0, theta and omega

When Pt is high

𝜎𝜎𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤
𝜎𝜎𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤

𝜎𝜎𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤
and

𝜎𝜎𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤

Made by Taifan.

Z0 theta omega
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Effect of SET on Higgs Mass reconstruction

• Higgs mass resolution in H->μ+μ-. Use MC information to find out true μ
tracks

• High influence on Higgs Mass resolution Made by Taifan.

+39% +36%

With SET Without SET

15



Vertex detector prototype 
• Plan to build a vertex detector prototype in 2~3 years

• Supported by Ministry of Science and Technology (MOST) 
• With full-size support structure 
• Part of modules will be installed to

test spatial resolution of vertex detector 

Engineering design of vertex detector

Collaboration with Livepool and
Oxford on detector structure design

by Jinyu
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Thanks for your attention!
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