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                                                Thank you

Totally, 18 talks and  about 40 participants 
from KEK-Japan, SLAC-USA, Europe (CERN, DESY, RAL-UK,LAL-France ..), IHEP-China

CEPC MDI Workshop
https://indico.ihep.ac.cn/event/11801/#2020-05-28



X. C. Lou' s introductory talk 



X. Lou



T. Tauchi's talk on MDI international status and 
international collaboration issues



T. Tauchi
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M. Sullivan's talk



Some more remarks

• This is done through a combination of
• Collimation

• To reduce BGB, Coulomb, Touschek, etc. backgrounds
• Masking 

• To protect the central chamber from direct SR
• To protect the central chamber from forward scatter and backscatter SR

• Geometric design 
• Specifying final bend magnet locations and strengths

• Vacuum requirements 
• Specifying where low vacuum regions are needed

• Once this is done then the team has an IR design that should work
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Impedance and HOM Heating in IR region of MDI for CEPC

Liu Yu dong, Wang Na, Wang Hai Jing, Bai Sha, Wang Dou

Model 3 

Y.D. Liu



Summary on HOM heating Power for IR （CDR beam parameters）
IR Model H W Z

Model 0
(28mm-28mm)

Ptrap: 42w Ppro: 26.8w Ptrap: 170.4w Ppro: 108.6w Ptrap: 595.2w Ppro:379.4w

Ptotal: 68.8w Ptotal: 279w Ptotal: 974.6w

Model 1
(28mm-20mm)

Ptrap:12.3w Ppro:10.2w Ptrap:49.8w Ppro:41.6w Ptrap:174.2w Ppro:145.5w

Ptotal: 22.5w Ptotal: 91.4w Ptotal: 319.7w

Model 2
(28mm-20mm)

Ptrap:15w Ppro:7.1w Ptrap:60.7w Ppro:28.9w Ptrap:212.3w Ppro:101.2w

Ptotal: 22.1w Ptotal: 89.6w Ptotal: 313.5w

Model 3
(28mm-20mm)

Ptrap:14.2w Ppro:6.2w Ptrap:57.5w Ppro:25w Ptrap:201.1w Ppro:87.3w

Ptotal: 20.4w Ptotal: 82.5 w Ptotal: 288.4w

Model 4
(20mm-20mm)

Ptrap:14.5w Ppro:5.2w Ptrap:58.9w Ppro:21.0w Ptrap:205.9w Ppro:73.4w

Ptotal: 19.7w Ptotal: 79.9w Ptotal:  279.3w

Model 5
(28mm-11mm)

Ptrap:2.2kw Ppro:- Ptrap:9.1kw Ppro:- Ptrap:31.9kw Ppro:-
Ptotal:2.2kw Ptotal:9.1kw Ptotal:31.9kw

Y.D. Liu



Summary

ü For Model 3 (with Be pipe aperture 28mm, quadrupole aperture 20mm), the 

structure is feasible for beam parameters in CDR.

ü Maximum Power deposition in IR different region:

Maximum Power CDR  beam 
parameters

High Luminosity 
beam parameters

Be pipe (w) 50w 136.9
Al: Transition pipe (w) 342 1097
Cu: Y-shape crotch (w) 207 664

Total power in IR pipe (w) 592 1898
Total length:2220mm

Cu: 332w 

Al: 548w 

Be: 136.9w 

Y.D. Liu





Ø Impacts of detector stray field on booster 
were calculated with real field distribution. 

Ø Conclusion

Shielding for the detector stray field seems 

not necessary if B < 50Gs

Impacts of Detector Stray Field on Booster

Dou Wang, Yuan Zhang, Daheng Ji, Feipeng Ning

Magnetic Field Design of CEPC Detector Magnet

Ning Feipeng
For the CEPC Detector Magnet Team

Magnetic field at Booster (radial R=25m)

CDR version 8.4 Gs
New version 28 Gs

Conclusion: CEPC detector stray field 
impact to booster is under controle without
using shielding

F.P NingD. Wang





Overview of MDI at FCC-ee
M. Koratzinos

CEPC MDI Workshop              
27/5/2020

M. Koratzinos



• MDI (Machine-Detector Interface) is a very loose term covering many different systems, all having in 
common that can be considered either a part of the machine or a part of the detector

• MDI covers the area close to the beam pipe and around the interaction point of each experiment. It 
includes

• The beam pipe around the IP
• Any final focus elements, if inside the detector
• The detector solenoid compensation scheme

• Also has to deal with
• The effects of passing and colliding beam (all types of backgrounds, SR radiation, impedance 

heating)
• …Without forgetting important engineering aspects

• tolerances, mechanical vibration, force management, cryogenics
• At the same time, MDI elements should not impede detector quality

• Hermeticity, adequate coverage for the luminometer, etc.
• Space is at a premium

What is MDI?

M. Koratzinos
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What defines the beam pipe 
dimensions is:
• SR hitting the detector area
• Beam sizes
• Heating due to impedance
• For physics, we want this as 

small as possible
• A series of masks and shielding 

protect from SR

Beam pipe design around the IP

M. Koratzinos
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We have opted for a 30mm dimeter beam pipe close to the IP. 
• Central region +-12.5cm is water cooled beryllium (5um of gold, 1.5mm beryllium, 1mm of water)
• Beam pipe around the FF quadrupoles (QC1L1, QC1L2, QC1L3) is 30mm diameter 

Can it be made 
smaller?

M. Boscolo
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The FCC-ee Final Focus magnets

M. Koratzinos

M.  Koratzinos





Source Analysis

• Effects
• Single Beam

• Touschek Scattering
• Beam Gas Scattering
• Beam Thermal Photon Scattering
• Synchrotron Radiation

• Luminosity Related
• Beamstrahlung
• Radiative Bhabha Scattering

• Injection
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General concluding remarks
l This workshop is very fruitful with many useful inputs and contrubutions both from CEPC team 

and international colleagues

lKey issues should be identified and focused such as IP beam pipe dimension impacts

lRegular MDI meeting be established

l Task charges be assigned to the team members which need to be strengthened

lR&D issues be identified with priority

l International collaboration be persued and extened

lA coherent CEPC MDI design be goaled and significant progress be expected at CEPC Internation 
Workshop in Oct.2020， Shanghai, China

l ...



                                                Thanks


