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New Physics Beyond SM



Jia Liu, Lian-Tao Wang, Xiao-Ping Wang, Wei Xue, 
Phys.Rev.D 97 (2018) 9, 095044

Dark sector @ future Z factories

• Giga-Z (Tera-Z) at Z pole: ( ) Z bosons109 1012



• ATLAS Run-II ( ): Br(h → inv) < 13%[93]. 


• HL-LHC: ~3.5%[94]. 

• CEPC: ~0.3% [86].

139fb−1

DM @ Higgs invisible decays

Jia Liu, Xiao-Ping Wang, Ke-Pan Xie, JHEP 06 (2021) 149



Heavy Neutral Lepton (HNL)

A. Blondel, et. al., Front.in Phys. 10 (2022) 967881



Axion Like Particle (ALP)

A. Blondel, et. al., Front.in Phys. 10 (2022) 967881



Long Lived Particle (LLP) in Higgs Decay

Elina Fuchs, et. al., JHEP 04 (2021) 019 

Long Lived New Scalar: h → ϕϕ@ s = 240 GeV



Long Lived Particle (LLP) in Z Decay

Z. Wang, Kechen Wang, PRD 101 (2020) 11, 115018 
RPV-SUSY neutralinos: 
Z → χ̃0

1 χ̃0
1, χ̃0

1 → e∓K(*)±, e∓jj@ s = 91.2GeV



Light Higgs Search ~ 95GeV
Sven Heinemeyer at CEPC workshop Edinburgh, 2023



Higgs CPV @ CEPC

Qiyu sha, et. al., Eur.Phys.J.C 82 (2022) 11, 981



Top mass @ CEPC (tt threshold)

Zhan Li, et. al., Eur.Phys.J.C 83 (2023) 4, 269



Quantum Machine Learning in  @ CEPCH → γγ
Qiyu Sha, et. al., 2209.12788 [hep-ex]



Precise Theoretical Prediction for e+e− → HZ

 < 0.5% with 
millions of Higgs 

bosons

δσHZ

NLO-EW corr. err. ~ 
6%

}  ~ 3%δκZ

Go beyond 
NLO!



 > 1%δσmixed
HZ

Mixed QCD-EW for e+e− → HZ



Complete analysis on theoretical uncertainty is upcoming.

NNLO-EW for e+e− → HZ



Prospects
• Many works have shown the great potential for the new 

physics probing at CEPC via exotic Higgs/Z/top decay 
and production.


• Further investigations are still needed.


• Synergy between theorists and experimentalists is 
crucial.


• Lots of works are not shown here yet.


