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1.5.1.1 General support structure
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1.5.1.1 General support structure«

The baseline design of the CEPC Vertex detector consists of, from outer radial to inner
direction, a one-layer double-sided ladder-based barrel and four layers of stitching technology-
based bent MAPS cylinders. The innermost cylinder has a radius of 11 mm, and there is a 0.3 mm
gap to the beam pipe. A side view along the beam direction, as shown in Fig.1, illustrates the
detailed layout of the detector. Since the Vertex detector is the first detector located outside and
closest to the beam pipe, to be consistent with the physics requirements and goals, the general
mechanical support design for the Vertex detector aims to use ultra-light materials to create a

strong enough structure, realizing a low material budget without weakening the spatial resolution.
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Fig.1 General structure of the CEPC vertex detector. (a) The exploded view of the VTXD and



1.5.1.2 Ladder and support
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and that will lead to smaller deformation. For the individual sensitive layer of the detector, the
equivalent thickness of the Ladder support structureis approximately 0.185 mm, equalto__
0.037 Xg. +
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Fig. 2 The ladder structure. (a) Ladder assembly. (b) Local details of the ladder (c) side view of the
ladder.+

e L)

/ A
.

o

Fig. 3 Ladder support+
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Fig.4 Static analysis results of the ladder support under full load including sensors FPC and glue. +



1.5.1.3 Ladder based barrel and fixation on
beam pipe
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The barrel-shaped outer layer detector formed by the double sided ladders which overlaps
with each other in the circumferential direction for a continuous sensitive layer. To facilitate
barrel assembling and its installation on the beam pipe integration, the barrel structure is
designed as Fig.6 shows. It is assembled by two half-barrels, each of which consists of half side-
rings located at both ends and several ladders. The ladders are positioned and secured by two
surfaces of the toothed structures on the side-rings. After the two independent half-barrels are
pre-assembled on dedicated tooling, they are installed and fixed onto the beam pipe assembly, as

illustrated by Fig.6. o




1.5.1.3 Ladder based barrel and fixation on
beam pipe
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Fig.8 Prototyped Ladder support Fig.9 Barrel prototype+



1.5.1.4 Bent MAPS cylinders and fixation on
beam pipe
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in Fig.14. In addition, some R&D studies of making the bent MAPS have been done; so far, the

dummy wafer with a thickness of 40 pm and a radius of 12 mm have been tested and proven to

be feasible shown in Fig.15.«
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Fig.12 The half cylinder with FPC and the extended support+

(a) (b}«
Fig-10 The half cylinder formed by the bent MAPS is supported by local support«
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Fig.13 The inner two layers of half bent MAPS cylinder: no contact between layers+
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Fig.11 The half cylinder with FPC connected and wire bonds+

Fig.14 The inner two layers of half bent MAPS cylinder-no contact between layers«



1.5.2 Cooling
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Fig.15 VTXDintegrated with the beam pipe (the pink cylinder is the reinforced tube of beam pipe)«
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Fig.16 Simulation results of the barrel-maximum temperature on the ladder. Inlet air temperature Fig.19 Vibration spectrum of ladder support with different air flow rates. o
of 5 degrees Celsius; air speed of 2.3 m/s. «
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Fig.19 Vibration amplitude of the ladder support (max ~ 4m/s air flow).

Fig.17 Simulation results of bent MAPS. Estimated airflow range based on the simulation, to



1.5.3 Services
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Figure 1.85. Since space inside the beam pipe assembly is limited, further optimization of structural

layout, cable management, and airflow channels will be needed.
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Holes for air
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Figure 1.85: Ventilation and cable/fiber routing channels within the conical support structure.
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