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CEPC overview
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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


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.

• https://code.ihep.ac.cn/zhangkl/delphes_cepc

• Adapted for RefTDR.

• Delphes card available:here

• Adapted for ee collision and easy for use.

• Simu&Reco, output as ntuple;

https://github.com/oiunun/Delphes_CEPC
https://code.ihep.ac.cn/zhangkl/delphes_cepc
https://code.ihep.ac.cn/zhangkl/delphes_cepc/-/blob/master/cards/delphes_card_CEPC_RefTDR.tcl?ref_type=heads


Important parameters in card

MaxEta 3.0

Solenoid R 3.535m

Solenoid Z 4.575m

Solenoid B 3T

Minimum hits for a track 6

TimeResolution 30ps

TOF init time From MC truth or 0(Neutral)

Ecal resolution 3% ⊕ 1%

Hcal resolution 35% ⊕ 5%

Jet Clustering Algo eekt

…… ……
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All variables adjustable.



Ref-TDR Geometry in card
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Pipe;
Vertex;
Silicon inner tracker;
TPC;
Silicon external tracker;
Endcap silicon tracker.

Material budget considered;
Precision under tuning.



Outputs

• Store what you need in cards 

• “Gen” for truth

• Final state particles, jets and PID information 

available.

• Ntuples. Or directly delphes objects.

• (need delphes env.)

• See Examples/Example1.C

• Easy for analyze.
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Tutorial
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Generator: Whizard

• https://code.ihep.ac.cn/zhangkl/whizardais

• Edit the whizard.prc for different final states and compile.

• Slides from: Jun Ping

• Slides @ snowmass: Snowmass
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Source of STDHEP:
1. /cefs/data/stdhep (incomplete)
2. Ask Kaili
3. Generate your own;(Current 

Whizard config has many hard-
cored numbers. Take care!)

https://code.ihep.ac.cn/zhangkl/whizardais
https://agenda.linearcollider.org/event/6944/contributions/34203/attachments/28192/42653/Whizard_Tutorial_20151204.pdf
https://indico.fnal.gov/event/45413/attachmenhttps:/indico.fnal.gov/event/45413/attachmentshttps:/indico.fnal.gov/event/45413/attachments/135129/167436/WHIZARD_Snowmass_tutorial_v2.pdf/135129/167436/WHIZARD_Snowmass_tutorial_v2.pdfts/135129/167436/WHIZARD_Snowmass_tutorial_v2.pdf


Run Delphes Card on IHEP server

• https://code.ihep.ac.cn/zhangkl/delphes_cepc/blob/master/cards/delphes_card_CEPC_RefTDR.tcl

• git clone https://code.ihep.ac.cn/zhangkl/delphes_cepc

• export PATH=/cvmfs/container.ihep.ac.cn/bin:$PATH

• hep_container shell CentOS7 -g higgs (Request higgs second linux group permission in http://ccsinfo.ihep.ac.cn/ )

• source /cvmfs/sft.cern.ch/lcg/views/LCG_99/x86_64-centos7-gcc10-opt/setup.sh 

• make 

• ./DelphesSTDHEP cards/delphes_card_CEPC_RefTDR.tcl output.root /cefs/higgs/zhangkl/nnh_e2e2.e0.p0.00001.stdhep

• (Format: ./DelphesSTDHEP card output stdhep)
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https://code.ihep.ac.cn/zhangkl/delphes_cepc/blob/master/cards/delphes_card_CEPC_RefTDR.tcl
http://ccsinfo.ihep.ac.cn/


CEPCSW

• ./run.sh /cefs/higgs/zhangkl/tutorial_202409/sim.py

• ./run.sh /cefs/higgs/zhangkl/tutorial_202409/tracking.py

• ./run.sh /cefs/higgs/zhangkl/tutorial_202409/digi.py

• ./run.sh /cefs/higgs/zhangkl/tutorial_202409/rec.py
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nnh_gg.e0.p0.00001.stdhep as input；

Sim_TDR_o1_v01_E240_nnHgg.root

Tracking_TDR_o1_v01_E240_nnHgg.root

CaloDigi_TDR_o1_v01_E240_nnHgg.root
Digi_HCAL.root
Digi_ECAL.root

Rec_TDR_o1_v01_E240_nnHgg.root
RecAnaTuple_TDR_o1_v01_E240_nnHgg.root



Summary

• Delphes works well in current CEPC development

• the Delphes framework and card is available

• On code.ihep.ac.cn: https://code.ihep.ac.cn/zhangkl/delphes_cepc/blob/master/cards/delphes_card_CEPC_RefTDR.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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https://code.ihep.ac.cn/zhangkl/delphes_cepc/blob/master/cards/delphes_card_CEPC_RefTDR.tcl


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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