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CEPC overview

2024/9/1 Kaili, CEPC New Physics Workshop Zhengzhou, 2024 2

100km tunnel; 
20iab data in 240GeV, 1iab in 360GeV.

CEPC CDR:      arXiv:1811.10545

CEPC Fast simulation arXiv:1712.09517

CEPC SnowmassReport arXiv:2205.08553

Reconstruction overview: 
arXiv:1806.04879
Jet: arXiv:2104.05029
Track:  arXiv:2209.00397
dE/dx: arXiv:2209.14486
Cluster time: arXiv:2209.02932

https://arxiv.org/abs/1811.10545
https://arxiv.org/abs/1712.09517v1
https://arxiv.org/abs/2205.08553
https://arxiv.org/abs/1806.04879
https://arxiv.org/abs/2104.05029
https://arxiv.org/abs/2209.00397
https://arxiv.org/abs/2209.14486
https://arxiv.org/abs/2209.02932


Delphes

• Fast simulation framework

• Detector geometry information included.

• Reconstruction also handed;

• Why Delphes?

• Fast. ~100 times faster    than full simulation.

• Compact. ~100 times smaller than full simulation.

• Good enough. For most phenomenological study.

• Evolving. Optimized for agile CEPC development
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J. High Energ. Phys. 2014, 57 (2014)

https://link.springer.com/article/10.1007/JHEP02(2014)057


Fast simulation: 2018 scheme

2018 Scheme

Layout name CEPC_v1

Magnet(T) 3.5

Track momentum (𝛿 Τ1 𝑃𝑇 , GeV−1) 2 ∗ 10−5

Impact parameter resolution 5𝜇𝑚⨁10𝜇𝑚

Ecal resolution Τ20% Τ𝐸 𝐺𝑒𝑣 ⊕ 1%

Hcal resolution Τ60% Τ𝐸 𝐺𝑒𝑣 ⊕ 1%

4% Boson Mass Resolution (BMR) 

can be achieved in CEPC_v1 fast 

simulation.
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arXiv:1712.09517

More details can be found in CEPC 
white paper arXiv:1810.09037

https://arxiv.org/abs/1712.09517v1
https://arxiv.org/abs/1810.09037


Evolving layout 

Ref-TDR

• Most2/Stitching layout vertex detector;

• ToF LGAD readout;

• SiW Ecal + Glass Scintillator Hcal;

• TPC with dE/dx to 3%.

• ……
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2024 Scheme

Layout name Ref_TDR

Magnet(T) 3

TOF detector Included

Ecal resolution Τ3% Τ𝐸 𝐺𝑒𝑣 ⊕ 1%

Hcal resolution Τ40% Τ𝐸 𝐺𝑒𝑣 ⊕ 1%



Current results @Delphes
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• Based Delphes V3.5.0

• https://github.com/oiunun/Delphes_CEPC

• Maintained by Li Gang and Gao Xu.

• Delphes card available for analyzers & 
theorists

• Adapted for ee collision and easy for use.

• Simu&Reco, output as ntuple;

• BMR ~3.4%.

https://github.com/oiunun/Delphes_CEPC


Adjustable variables
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For Ecal and Hcal Detector geometry

ee-kt jet clustering



Featuring ParticleNet

• Confusion from shower fragments is  

the primary contributor to BMR.

• With ParticleNet, BMR can be 

reduced to 2.9% in latest result.
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arXiv:1902.08570

https://arxiv.org/abs/1902.08570


Comparison between Fast&Full simulation
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Delphes

Full



Summary

• Delphes works well in current CEPC development

• the Delphes framework and card is available

• On lxslc: /cefs/higgs/gaoxu/delphes/delphes/cards/delphes_card_CEPC_4th.tcl

• The full set CEPC SM sample set preparing.

• A tutorial website in the future with event display

• Current fast simulation consists with full simulation

• We are pleased to support: zhangkl@ihep.ac.cn
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Backup
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Jet Origin ID
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Delphes can not:

• Energy correlation

• Fake objects

• Particle interactions: ISR, Photon radiation

• Impact of detector design
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