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Updates

• New beam pipe radius=10mm

• New ladder arrangements for innermost layer

• Long barrel vertex design
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New beam pipe with diameter of 20 mm

Innermost layer will be inside the 

boundary line, which defines the 

vertex detector coverage.

Shorter innermost layer is required
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vertex_v2: longer first double layer 

with 3 double disks

Progress in the CEPC detector 

mechanical design, JI Quan

inner Beryllium layer: T= 0.5 mm

outer Beryllium layer: T= 0.35 mm

thinner

10 chips on both sides of the innermost ladder

https://indico.ihep.ac.cn/event/13428/


7 ladders arrangement for innermost layer
Our present ladder design:

At least 7 ladders for 

innermost layer

6 chips for inner side, 

7 chips for outer side.

7 chips for  both sides.

Second layer in the middle:
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Move to 
the middle



7 chips for  both sides.

6 chips for inner side, 7 

chips for outer side.

Second layer in the middle.

7 chips for  both sides.

Second layer in the middle.
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7 ladders arrangement for innermost layer

6 chips for inner side, 

7 chips for outer side.

middle

middle

0.1 mm gap between two 

adjacent chips



7 ladders arrangement for innermost layer
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➢ The effect of whether placing second layer in the 

middle or not on d0 resolution is very small.

➢ Using 7 ladders for the innermost layer improves d0 

resolution a lot at cosθ=0.

➢ For mechanical consideration, I prefer placing 

second layer in the middle.

0.1 mm gap between two adjacent chips



8 ladders arrangement for innermost layer
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7 chips for  both sides.

Second layer in the middle:

6 chips for inner side, 

7 chips for outer side.

ideal condition 

excluding dead 

area of the ladders



6 chips for inner side, 

7 chips for outer side.

7 chips for  both sides.

6 chips for inner side, 7 

chips for outer side.

Second layer in the middle.

7 chips for  both sides.

Second layer in the middle.
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8 ladders arrangement for innermost layer

middle

middle



8 ladders arrangement for innermost layer
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7 chips on both sides for innermost 

layer and second layer in the middle is 

better.

Comparison of different ladder arrangements 

for innermost layer:

➢ 7-ladders arrangement is better 

than 8-ladders arrangement.
➢ less material

➢ 7 ladders are close to beam pipe.

7 ladders 8 ladders

Best! Optimal vertex layout!

7 ladders cover beam pipe

Discussed with JI Quan, he has already 

adjusted the beam pipe design.



Realistic long barrel vertex
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ideal long barrel

realistic long barrel

➢ Feasible solution for air cooling

➢ Simple structure 

➢ Realistic long barrel vertex:
➢ stiffer carbon fiber ladder support 

➢ more cable for read-out

➢ vibration of long ladder

2 flex layers

4 flex layers



Realistic long barrel vertex
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realistic long barrel ideal long barrel

➢ The material budget of realistic 

long barrel vertex is about 

twice as much as the ideal long 

barrel vertex.

➢ Much more material in the 

front region than optimal 

vertex layout.

The d0 resolution of realistic long barrel 

vertex is worse about 7% than ideal long 

barrel vertex.

realistic long barrel ideal long barrel optimal vertex layout



Optimal vertex layout

Optimal vertex

vertex_v1

Realistic long 

barrel design
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The d0 resolution of optimal vertex layout is much 

better than realistic long barrel vertex and vertex_v1 

(realistic implementation of CDR vertex) layout, 

especially in the front region (20% and even more).

➢ smaller radius of beam pipe

➢ more disks 

➢ longer innermost layer



Vertex design considering air cooling

airflow No outlet for 

pumping air out

CLIC spiral disk concept
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Long barrel design

Make a hole in diskrotate the disk, from Jinyu

Solution?

CLICdp-Note-2014-002



Plan 
• Air cooling for this optimal vertex layout (CLIC spiral, multi-spiral)

• thermal simulation,

• vibration studies

• Implement this layout using Geant4 full simulation (WU Kewei)

• CEPCSW: tracking

• Mokka: tracking, flavor-tagging, tau identification

• Vertex layout optimization

• MOST2

• CEPC overall layout (JI Quan)
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