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Jet Origin Identification: categorizes jets into 5 quarks (b, c, s, u, d), 5 anti-
quarks, and gluon.

Quarks and gluons can not travel freely. 
Instead, they would fragment into numerous particles, which are called jets.

Definition of Jet Origin Identification
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 at νν̄H, H → gg s = 240 GeV



samples: Based on the CEPC baseline detector, full simulation of 
 at e+e− → νν̄H, H → bb̄/cc̄/ss̄/uū/dd̄ /gg s = 240 GeV

input features:  
impact parameters, 
kinematic variables, 
and PID information of 
particles in a jet
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the performance of jet origin identification
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ParticleNet algorithm attaches each jet with 11 likelihoods corresponding to 11 types of jets. 
Then the jet type is determined according to the maximum likelihood.



the stability of jet origin identification
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Jet flavor tagging efficiency: only separate different flavors 
jet charge flip rate: only separate different charges among the same flavor

All comparative results show that the 
performance of jet origin identification 
are stable.
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FIG. 8. The jet flavor tagging e�ciencies (") and charge
flip rates (P ) at di↵erent jet polar angles, corresponding to
both the Z ! jj process at 91.2 GeV and the ⌫⌫̄H,H ! jj

process at 240 GeV. The lower panel displays the ratios of
flavor tagging e�ciencies for b, c, and s jets between these
processes, showing the relative di↵erences at the few-percent
level, comparable to the statistical uncertainties.

FIG. 9. The performance comparison of flavor tagging ef-
ficiencies and charge flip rates of the ⌫⌫̄H,H ! jj process
at 240 GeV center-of-mass energy using Pythia-6.4 (P6) and
Herwig-7.2.2 (H7). The legend brackets, i.e., (H7, P6) refers
to the setup with training samples generated by Herwig and
test samples generated by Pythia.
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rare and exotic Higgs decay modes 
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Begin with the existing analyses of , (arXiv:2203.01469) and 
combining the jet origin identification, we obtain the upper limits on branching 
ratios of seven Higgs rare and FCNC hadronic decay modes.

νν̄H, H → bb̄/cc̄/gg

improved by 2 times improved by one order of magitude



Measurement from  decay

                           JHEP12(2024)071


• Measure  through  decay is a complementary method to b-hadron decay. However, the 
Br( ) is , while in future Higgs factories, the  production rate is significant with 
a high integrated luminosity. 


• After kinematic cuts and flavor tagging cuts based on the JOI, the relative statistical uncertainties  are 
projected to be 0.91% for the  channel and 1.2% for the  channel, assuming a 
baseline integrated luminosity of 5 .

|Vcb | W → cb

|Vcb | W → cb
W → cb 6 × 10−4 e+e− → W+W−

|Vcb |
WW → μ(τ)νcb WW → e(τ)νcb

ab−1

WW → μ(τ)νcb WW → e(τ)νcb

https://doi.org/10.1007/JHEP12(2024)071


Many thanks !


