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JER
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@Yingqi
RMS90 using sliding window for 90% to fit.
Different behavior in ~60-90GeV.



JER
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E=70 GeV Asymmetry in left side @Yingqi

ee->qq process. Choose to use 
sample without JER to avoid the 
impact of ee->Z->qq.

ee->ZZ->vvqq process. 
Comparable with ZH->vvqq.
Need more statistics.



Photon scan
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Photon scale has two pattern:
1. Generally flat on theta/phi.
2. Bad result on crack between modules.

@Reda



2D scan for integral
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• One 2D scan for single photon on 
theta/phi is undertaking in latest 15mm 
layout in barrel.

• To study the integral impact of crack 
region for resolution & scale.

@Reda



CEPCSW & BMR

• https://code.ihep.ac.cn/guofangyi/cepcsw-release/-/tree/CyberPFA-6.0.3

• Latest update on Reco PFA. 

• Showing bettwe performance for BMR.

• Software group will release a new one

-> Before the end of this month.
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https://code.ihep.ac.cn/guofangyi/cepcsw-release/-/tree/CyberPFA-6.0.3


Invisible study

• With endcap calorimeter, now CEPC 
TDR with complete knowledge for 
missing Mass/Energy/MET system.

->other analysis relying on MET can join.

• Missing_E, Missing_mass can be used 
rather than MET.(which in LHC Pz is 
unknown)

• Under study which variable to use.
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JOI

• Current result

• Truth-Reco matching eff

• Input variable
• TDR-CDR Compare

• Scaling Law
• Overtraining

• Application
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Current Best JOI

• This result is done in:

• Length: 40.  Batchsize: 40

• Total sample size: 980W

• Train: Test: Validation=8:1:1

• With overtraining issue. (Epoch #2 
gives best result. Following worse;)

• Under tuning. But with ~89% btagging
eff.
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Current JOI
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CDR
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Truth Matching Eff

• Current CEPCSW do not have reliable truth link between reco PFO and mc truth.

• Use DeltaR and DeltaE to match. 
• Currently, for each charged track, eff >90%

• Fail case:
• All stable truth particle already matched with additional track;

• Track with small energy (like, <0.5GeV)

• Other under tuning issue.
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/cefs/higgs/zhangkl/CEPCSW/Analysis/JetOrigin/src



Debug matching info
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Input variable distribution
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TDR: /cefs/higgs/zhangkl/JOI/datasets0224
CDR: /cefs/higgs/zhangkl/AI/datasets/zhuyf_higgs125
Full comparison will be ready in Wednesday.

N_charged track for TDR.
So now choose length 40.



Scaling Law

• Trying use new small size sample for training/testing. 420000 : 50000

• 1/20 size of full set. Giving b-eff ~0.6 (best 0.7)
• Even though small amount size giving enough result.

• Overtraining issue is studying with small size sample for rapid response. (~10mins for 1 
epoch).
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Application

• For test sample 100k, category and score given. 

• With onnx model, for each candidate, score given.

• B tagging score can be : score_b/(score_b+score_c+……11)
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/cefs/higgs/zhangkl/AI/JOI/higgs/pred_0224.root



backup
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Machine Learnings on Jets

• P-CNN
• https://scipost.org/10.21468/SciPostPhys.7.1.014

• Particle Flow Network
• https://arxiv.org/abs/1810.05165

• CEPC@Xiaotian : https://arxiv.org/abs/2410.04465v2

• LundNet
• https://doi.org/10.1007/jhep03(2021)052

• ParticleNet
• Arxiv:1902.08570

• https://github.com/hqucms/ParticleNet
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https://scipost.org/10.21468/SciPostPhys.7.1.014
https://arxiv.org/abs/1810.05165
https://arxiv.org/abs/2410.04465v2
https://doi.org/10.1007/jhep03(2021)052
https://github.com/hqucms/ParticleNet


ParticleTransformer

• https://arxiv.org/abs/2202.03772

• https://github.com/jet-universe/particle_transformer

• Platforms: https://github.com/hqucms/weaver-core

• Application on CEPC: 2309.13231 , PRL 132, 221802 (2024)

• Tutorial on CEPC: https://github.com/ZHUYFgit/CEPC-Jet-Origin-Identification

• Inputs from CEPCsoft: /cefs/higgs/zhangkl/AI/datasets

• Inputs from LHC, JetClass: /cefs/higgs/zhangkl/AI/jetclass

• Require higgsgpu group. Request on https://ccsinfo.ihep.ac.cn/

• Follow the tutorial, build the env if you are interested.
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https://arxiv.org/abs/2202.03772
https://github.com/jet-universe/particle_transformer
https://github.com/hqucms/weaver-core
https://arxiv.org/abs/2309.13231
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.221802
https://github.com/ZHUYFgit/CEPC-Jet-Origin-Identification
https://zenodo.org/records/6619768
https://ccsinfo.ihep.ac.cn/


ParticleTransformer @ CEPC

• Variable list in M11origin.cc

• Under development to CEPCSW

• Unit as one jet: 4 momentum, M11 id information……

• Train in Weaver: JetClass_full.yaml

• Submit jobs on IHEP: train_JetClass.sh

• Output: Pred.root: Label and score for each jets.

• Application: onnx format
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https://github.com/ZHUYFgit/CEPC-Jet-Origin-Identification



Inputs for JOI

• Jet->Event; 

• PFO->Component;

• Length: 200

• Label: M11

• Current training use truth 
PID information, in 
application reco PID will be 
used.

2025/2/24 Kaili 21

Type Var Comment

PFO point distance Δ𝜙(𝑝𝑓𝑜, 𝐽𝑒𝑡) Delta Phi, pfo to jet

Δ𝜂(𝑝𝑓𝑜, 𝐽𝑒𝑡) Delta Eta, pfo to jet

PFO Vector variable (px, py, pz, E) 4 momentum of PFO

PFO feature variable P𝑡
𝑃𝐹𝑂, log

𝑃𝑡
𝑃𝐹𝑂

𝑃𝑡
𝑗𝑒𝑡 Pfo pt and relative pt

𝐸𝑡
𝑃𝐹𝑂, log

𝐸𝑡
𝑃𝐹𝑂

𝐸𝑡
𝑗𝑒𝑡 Pfo E and relative E

Δ𝑅(𝑝𝑓𝑜, 𝐽𝑒𝑡) Delta R, pfo to jet

N_charge, N_chargeflip Charge of PFO

D0, Z0, D0err, Z0err
(if with track) 

impact parameters

N_Ecluster, N_Hcluster

E_ecal, E_hcal

PID Truth PID type

/cefs/higgs/zhangkl/CEPCSW/Analysis/JetOrigin/src



Variable convention

• Feature variable, Transformer prefer normal distribution with mean ~0, range (-
1,1) with cut edge maximum(-5,5).

• (4-momentum vector variable not included)

• Normalization functions like Tanh() used.

•
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