Progress in mechanical design
of CEPC detector TDR

Ji Quan
June 27, 2024
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1. Overall layout and Size distribution
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Overall layout

ACC MDI Component

Others are detector components



1. Overall layout and Size distribution

Overall layout

Total weight :
=~ 6000 t




1. Overall layout and Size distribution
Size distribution --- Detector boundary
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1. Overall layout and Size distribution

Size distribution --- MDI boundary
consists of 4 segments of channels:
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1. Overall layout and Size distribution

Size distribution --- Gap between sub detectors
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Example for GAP between the Yoke and Magnet

Minimum gap principle:

Designed installation gap: 10mm
Factors: Guide rail accuracy
Collimation accuracy

Dimensional tolerance: (example)

Barrel yoke : 4245 Tolerence: +5
0

Magnet: R4235 Tolerence: -5

Actual installation gap:
10~20 mm



2.Installation and Connection Concept of Sub detectors

nstallation sequence:

1. Install the barrel sub-detector first, in the following order:
Yoke, Magnet, HCAL, ECAL, TPC+OTK, ITK, Beampipe(Vertex)

2. Then install the end sub-detector, in the following order:
ECAL+OTK, HACL

3. Then install the ACC component
4. End-Cap Yoke

3

Beampipe
(Vertex)

End-cap HCAL End cap ECAL+OTK ITK TPC+OTK ECAL HCAL Magnet Yoke

—7"

ACC Component




2.Installation and Connection Concept of Sub detectors
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Step 1:
Install Yoke iron

Realized the installation design

of zero-assist Tools
ZBERNEEMEBEESUNBEFZETHIER FRITMIRIT)

Total weight :
= 3900+700(base) t



2.Installation and Connection Concept of Sub detectors

Collaboration with ;j&# will be the best choice for the High Energy Institute
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2.Installation and Connection Concept of Sub detectors

Installation:

Mandrel method




2.Installation and Connection Concept of Sub detectors

7 4 ] .
Saslionsole Connection design:
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- ool = Barrel Yoke : Fixed on the base
. 7 Magnet : Fixed on the Barrel Yoke
i vt E—— AL A P Barrel HCAL : Fixed on the Barrel Yoke
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e E— ____J% Barrel ECAL : Fixed on the Barrel HCAL
TPC+OTK : Fixed on the Barrel ECAL
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Bnd-dap §CAL

X s || ITK(ST) : Fixed on the TPC
v i | I Beampipe(Vertex) : Fixed on the ITK
N 1 ECAL v .
|8 : : ﬁ End-cap ECAL+OTK : Fixed on the Barrel HCAL
A | G ; ki : End-cap HCAL : Fixed on the Barrel HCAL
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%7 : Auxiliary cylinder




Step 2: Installation and connection of magnet

Connection:;
Fixed on the Yoke

Weight :
= 265 t
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Connection of the magnet




Step 3: Installation and connection of Barrel HCAL

Install the Barrel HCAL :

Auxiliary cylinder

!

1111111

Thickness of cylinder:
60 mm

Max deformation:
~0.25

Weight :
=~ 1000 t



Step 3: Installation and connection of Barrel HCAL

Connection of the barrel HCAL:

Cable channel

Connection flange

Connection:
Fixed on the Yoke

by connection flange



Step 4: Installation and connection of Barrel ECAL
Install the Barrel ECAL :

Connection;:
Fixed on the Barrel HCAL



Step 5: Installation and connection of TPC(OTK)

Connection:
Fixed on the Barrel ECAL Weight :
~1.2t



Step 6: Installation and connection of ITK

Connection:
Fixed on the TPC



Step 7: Installation and connection of Beampipe(Vertex)

. Connection:
Fixed on the ITK

Weight :
= 10 kg




Step 7: Installation and connection of Beampipe(Vertex)
2023F7H, STRYZLZEHLE.




Step 8: Installation and connection of End ECAL(OTK)

Connection:;
Fixed on the Barrel HCAL




Step 9: Installation and connection of End HCAL

Auxiliary cylinder

Connection:
Fixed on the auxiliary cylinder

Weight :
=~ 380X2 t



Step 10 : Installation and connection of ACC Component

ACC Component 5 Beampipe BUiER:
Pillow Seal

Pillow SealZZ£[RIE :
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3. Summary
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Thanks



