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Introduction – CEPC MDI
• MDI stands for ”Machine Detector Interface”

• Interaction Region and other components
• 2 IPs
• 33mrad Crossing angle

• Flexible optics design
• Common Layout in IR for all energies – TDR 

50MW
• High Luminosity, low background impact, low 

error
• Stable and easy to install, replace/repair
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Current Design of the IR
• Interaction Region Layout/Parameters
• L* = 1.9m / Detector Acceptance = 0.99

The length of Interaction Region is -7m~7m at TDR Phase 
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Background Estimation

• One Beam Simulated
• Simulate each background separately
• Whole-Ring generation for single beam 

BGs
• Multi-turn tracking(50 turns)

• Using built-in LOSSMAP
• SR emitting/RF on
• Radtaper on
• No detector solenoid yet(Z updating)

Background Generation Tracking Detector Simu.

Synchrotron Radiation BDSim BDSim/Geant4

Mokka/CEPCSW/FLU
KA

Beamstrahlung/Pair Production Guinea-Pig++

SAD

Beam-Thermal Photon PyBTH[Ref]

Beam-Gas Bremsstrahlung PyBGB[Ref]

Beam-Gas Coulomb BGC in SAD

Radiative Bhabha BBBREM

Touschek TSC in SAD

A. Natochii

Photon BG Beam Loss BG Injection BG

A. NatochiiSR

Pair Production

• Single Beam
• Touschek Scattering
• Beam Gas Scattering(Elastic/inelastic)
• Beam Thermal Photon Scattering
• Synchrotron Radiation

• Luminosity Related
• Beamstrahlung
• Radiative Bhabha Scattering

• Injection
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https://twiki.ph.rhul.ac.uk/twiki/bin/view/PP/JAI/BdSim
https://twiki.ph.rhul.ac.uk/twiki/bin/view/PP/JAI/BdSim
https://geant4.web.cern.ch/
https://ilcsoft.desy.de/portal/software_packages/mokka/
https://github.com/cepc/CEPCSW
https://fluka.cern/
https://fluka.cern/
https://accelconf.web.cern.ch/p07/PAPERS/THPMN010.PDF
https://acc-physics.kek.jp/SAD/
https://github.com/shyshi/cepc_bkg/blob/master/Source/BTH/CEPC_BTH.py
https://cds.cern.ch/record/703373/files/thermal.pdf
https://github.com/shyshi/cepc_bkg/blob/master/Source/BGS2/CEPC_BG2.py
http://ir.ihep.ac.cn/handle/311005/253688?mode=full&submit_simple=Show+full+item+record
https://acc-physics.kek.jp/SAD/
https://www.sciencedirect.com/science/article/pii/001046559490085X?via%3Dihub
https://acc-physics.kek.jp/SAD/
https://indico.ihep.ac.cn/event/11444/session/11/contribution/213/material/slides/0.pdf
https://indico.ihep.ac.cn/event/11444/session/11/contribution/213/material/slides/0.pdf


Loss Distribution
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• Errors implemented
• High order error for magnets
• Beam-beam effect

• No Detector Solenoid in Tracking

𝐿𝑜𝑠𝑠 𝑅𝑎𝑡𝑒 =
𝐿𝑜𝑠𝑠 𝑁𝑢𝑚𝑏𝑒𝑟
𝐿𝑜𝑠𝑠 𝑇𝑖𝑚𝑒

=
𝐵𝑢𝑛𝑐ℎ 𝑛𝑢𝑚𝑏𝑒𝑟 ∗ 𝑃𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠 𝑝𝑒𝑟 𝐵𝑢𝑛𝑐ℎ ∗ (1 − 𝑒!")

𝐵𝑒𝑎𝑚 𝐿𝑖𝑓𝑒𝑡𝑖𝑚𝑒

@Higgs @Z-pole



Estimation of Impacts in the IR
• Noise on Detector(Backgrounds)
• Occupancy
• Estimate using the same tool with Physics simulation

• Radiation Environment(Backgrounds + Signal)
• Radiation Damage of the Material(Detector, Accelerator, Electronics, etc…)

• Estimate using the same tool with physics simulation including the dose calculation
• Or FLUKA

• Radiation Harm of the human beings and environment
• Estimate using the same tool with physics simulation including the dose calculation
• Or FLUKA
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Current Status
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Current Status II
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Background Mode Generation Tracking Noise Estimation Rad. Da. Esti. Rad. Env. Esti.

Synchrotron Radiation
Higgs Testing To do To do To do To do

Z To do To do To do To do To do

Beamstrahlung/Pair Production
Higgs Done - Mass Pro. Done Ready to Mass P Ready to Mass P

Z Done - Ready to Mass P Ready to Mass P Ready to Mass P

Beam-Thermal Photon
Higgs Done Done w.o. Sol Mass Pro. Done Ready to Mass P Ready to Mass P

Z Done Done w.o. Sol Ready to Mass P Ready to Mass P Ready to Mass P

Beam-Gas Bremsstrahlung
Higgs Done Done w.o. Sol Mass Pro. Done Ready to Mass P Ready to Mass P

Z Done Done w.o. Sol Ready to Mass P Ready to Mass P Ready to Mass P

Beam-Gas Coulomb
Higgs Done Done w.o. Sol Mass Pro. Done Ready to Mass P Ready to Mass P

Z Done Done w.o. Sol Ready to Mass P Ready to Mass P Ready to Mass P

Radiative Bhabha
Higgs Done Doing Code Ready Code Ready Code Ready

Z Done Doing Code Ready Code Ready Code Ready

Touschek
Higgs Done Done w.o. Sol Ready to Mass P Ready to Mass P Ready to Mass P

Z Done Done w.o. Sol Ready to Mass P Ready to Mass P Ready to Mass P


