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Introduction
• CEPCSW: a common software framework for future collider experiments. 

• Underlying framework: Gaudi
• Event data model: EDM4hep
• Data management: k4FWCore
• Detector description: DD4hep
• Other external libraries (G4, ROOT, etc)
• CEPC applications (digitization, reconstruction, etc. )

• Git: cepc / CEPCSW · GitLab (ihep.ac.cn)
• master branch in development. 
• Latest tag: tdr 24.4.1 

• Previous tutorial: 
• In Sep. 2020: New CEPCSW Tutorial and detector study · Indico
• In March 2024: CEPCSW Tutorial (March 8, 2024) · Indico of IHEP (Indico)

https://code.ihep.ac.cn/cepc/CEPCSW
https://code.ihep.ac.cn/cepc/CEPCSW/-/tree/tdr24.4.1?ref_type=tags
https://indico.ihep.ac.cn/event/12341/timetable/?view=standard
https://indico.ihep.ac.cn/event/21848/


Introduction
• Hands on: follow Lin Tao’s instruction

• Clone CEPCSW from git, check the branch tdr.24.4.1 
• Compile the package: ./build.sh

• Next time when you login: source setup.sh
• Test the Hello World job: ./run.sh Examples/options/helloalg.py

https://indico.ihep.ac.cn/event/21848/contributions/151834/attachments/76422/94559/lintao-202403-CEPCSW-Simulation-Software.pdf


Job options
• Python job options

• e.g. in Examples/options/helloalg.py

• Example of detector simulation: see in Tao’s slide. 
• Test to run the simulation: in dir CEPCSW: 

./run.sh Detector/DetCRD/scripts/CRD_o1_v01-SimRec.py
• Output: CRD-o1-v01-SimRec00.root

Import self-defined algorithm HelloAlg: 
Algorithm input par: MyInt = 42. 

Run manager: 
run helloalg, 
no selection
run 10 events. 

https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/tdr24.4.1/Examples/options/helloalg.py?ref_type=tags
https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/master/Detector/DetCRD/scripts/CRD_o1_v01-SimRec.py?ref_type=heads


Output file

Info are stored in EDM4hep format, e.g. Hcal hits in edm4hep::SimCalorimeterHitData.  

To extract info: 
- a ROOT script, read 

branch as array. 
- an algorithm to re-write 

from edm4hep to ntuple.  



Algorithm
• Algorithm in CEPCSW: follow Gaudi process. 

• Use HelloAlg as example (git)

• Add in CMakeList.txt to be included in compiling.

A class HelloAlg inherited from 
GaudiKernel::Algorithm

Consist of 3 main parts. 

Readin parameter from script. 

https://code.ihep.ac.cn/cepc/CEPCSW/-/tree/master/Examples/src/HelloWorld?ref_type=heads
https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/master/Examples/CMakeLists.txt?ref_type=heads


Algorithm
• Another example: read tracker hits and tracks, save in ntuple

• Code: /cefs/higgs/guofy/CEPCSW_tdr24.4.1/Examples/src/ReadDigi/
• Script: /cefs/higgs/guofy/CEPCSW_tdr24.4.1/readTrk.py
• Output: defined in script and code. 



AHCAL Barrel in CEPCSW
• AHCAL dd4hep geometry has 2 part: 

• c++ source code:
Detector/DetCEPCv4/src/calorimeter/SHcalSc04_Barrel_v04.cpp · master · cepc / 
CEPCSW · GitLab (ihep.ac.cn)

• xml compact file:
Detector/DetCRD/compact/CRD_common_v01/SHcalSc04_Barrel_v04_01.xml · master · cepc 
/ CEPCSW · GitLab (ihep.ac.cn)

• Full CEPC detector geometry configuration (AHCAL is not used)
• Can be modifid from CRD_o1_v05 

Replace with “../CRD_common_v01/SHcalSc04_Barrel_v04_01.xml”

https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/master/Detector/DetCEPCv4/src/calorimeter/SHcalSc04_Barrel_v04.cpp?ref_type=heads
https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/master/Detector/DetCEPCv4/src/calorimeter/SHcalSc04_Barrel_v04.cpp?ref_type=heads
https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/master/Detector/DetCRD/compact/CRD_common_v01/SHcalSc04_Barrel_v04_01.xml?ref_type=heads
https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/master/Detector/DetCRD/compact/CRD_common_v01/SHcalSc04_Barrel_v04_01.xml?ref_type=heads
https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/master/Detector/DetCRD/compact/CRD_o1_v05/CRD_o1_v05.xml?ref_type=heads


AHCAL Barrel in CEPCSW
• AHCAL compact file [git]

• Bi-readout mode, for RPC and scintillator at the same time (can be disabled). 
Cell size: 10 mm
Global geometry read from outer (e.g. CRD_Dimensions_v01_05.xml)

38 layers. 
for each layer: 20 mm steel absorber, 6.5 mm cell. 

anode [glass]: 0.7 mm

RPC [gas]: 1.2 mm

cathode [glass]: 1.1 mm

Scintillator 
[G4_POLYSTYRENE]: 3 mm

air: 0.5 mm = 6.5 mm – others

*No SiPM (no SiPM-on-tile design)
no cooling, etc. 

A gap at theta=90 deg. 

https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/master/Detector/DetCRD/compact/CRD_common_v01/SHcalSc04_Barrel_v04_01.xml?ref_type=heads
https://code.ihep.ac.cn/cepc/CEPCSW/-/blob/master/Detector/DetCRD/compact/CRD_o1_v05/CRD_Dimensions_v01_05.xml?ref_type=heads

