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• We are interested in the strong first-order electroweak phase transition in the
“SM Higgs + Light Real Singlet Scalar” model:
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• Mass eigenstates:

Physics Motivation

ℎ# = ℎ cos 𝜃 + 𝑠 sin 𝜃 ( ℎ# : singlet-like )
ℎ! = −ℎ sin 𝜃 + 𝑠 cos 𝜃 ( ℎ! : SM-like Higgs )

J. Kozaczuk, M. J. Ramsey-Musolf, and J. 
Shelton Phys. Rev. D 101, 115035 (2020). 

EWPT viable: 
numerical

EWPT viable: 
semi analytic

Future 𝑒%𝑒&
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.115035
https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1103%2FPhysRevD.101.115035&v=8de80cd2
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.115035
https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1103%2FPhysRevD.101.115035&v=8de80cd2
https://iopscience.iop.org/article/10.1088/1674-1137/41/6/063102


• Most Signal sssleading jets are very soft (pT < 15 GeV) .
• Signal: Z->ee/mumu, H->ss->4b
• leading/sleading/ssleading/sssleading jets are sorted by larger pT.
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Extrapolating jet energy resolution

Temporarily, we are using the extrapolated JER for our analysis. We extracted the points in the 
figure at got a fitted line.

Vary each jet’s energy with a Gaussian distribution with the corresponding resolution



• Pei-Zhu Lai, et al., Jet performance at the Circular electron-positron 
Collider
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Getting jet energy resolution by MC

https://arxiv.org/abs/2104.05029


• Samples:  𝑍 𝝂#𝝂 + 𝐻 → 𝑠𝑠 → 𝑏)𝑏𝑏)𝑏
• Generator: MG5+Py8->hepmc
• Simu&Reco: CEPCSoft v0.1.1
• Method (an attemp):

• Get GenJet by LGFastJetClustering Processor
• Get RecoJet by LCFIPlus Processor (NJets = 4)
• Match GenJet and RecoJet by angle.

• Question: How to get the correct GenJet?
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LGFastMCProcessor
(Smearing off)

MCParticle Collection
(EVENT::MCParticle)

RecoMCTruths Collection
(EVENT::ReconstructedParticle)

(Lost parent link here)

LGFastJetClustering Processor
(ee_kt_algorithm)

RefinedMCJets Collection
(GenJets)

ArborPFO Collection
(EVENT::ReconstructedParticle)

LCFIPlus Processrs
(PrimaryVertexFinder, BuildUpVertex, 
JetClustering, JetVertexRefiner, 
FlavorTag, ReadMVA)

RefinedJets Collection
(RecoJets)

PrintZHqqqq Processors

Final Ntuple

GenJet

RecoJet

Getting jet energy resolution by MC
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ZH → 𝑣'𝑣'𝑏𝑏𝑏𝑏

Peizhu Lai (arXiv:2104.05029)

Getting jet energy resolution by MC



Reco-Truth Jet Matching 
• 74% RecoJets failed to match with GenJet. (delta angle > 10° )

11/16/22 8



• CEPCSoft version: 0.1.1
• Geometry: CEPC_v4
• Mokka steer file: 

lxslc7:/cefs/higgs/xuliang/lss/template_steer/simu.macro
• Marlin steer file (Reco): 

lxslc7:/cefs/higgs/xuliang/lss/template_steer/reco.xml
• Marlin steer file (Ana): 

lxslc7:/cefs/higgs/xuliang/lss/template_steer/ana_GenJet.xml
• Processsors code: https://github.com/ykrsama/CEPC_JER
• samples:

lxslc7:/cefs/higgs/xuliang/lss/signal/E240.Pveveh_bbbb.e0.p0
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Getting jet energy resolution by MC

https://github.com/ykrsama/CEPC_JER


Backup
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Histogram of 𝐸!"#$"% − 𝐸&"'($"%

𝐸(')*'+ − 𝐸,'-.*'+
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Comparision of matchd/unmatched GenJet Pt


