
• Introduction  it is very difficult while quite interesting to measure 
Higgs coupling to second generation particles. The most updated direct 
probe on 𝑯 → 𝝁+𝝁− from ATLAS experiment set upper limit on the cross-
section times the branching ratio as 2.8 times the Standard Model 
prediction. For the future experiments, the projects are as following:

• The Circular Electron-Positron Collider (CEPC), proposed by 
the Chinese particle physics community, is one such possible 
facility. CEPC will operate at a center-of-mass energy of 
𝑠~ 250 GeV that maximizes the Higgs production cross 

section through the 𝑒+𝑒− → 𝑍𝐻 process. At the CEPC, in 
contrast to the LHC, Higgs candidate events can be identified 
through the recoil mass method without tagging its decays. 
Therefore, Higgs production can be disentangled from Higgs 
decay in a model-independent way. Moreover, the cleaner 
environment at a lepton collider allows much better exclusive 
measurement of Higgs decay channels. All of these give CEPC 
impressive reach in probing Higgs properties.
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•Inclusive analysis
• Cut-based

• MVA(BDTG) :muon momentum and angles

•ZqqHuu analysis
• Cut-based 

• TMVA   step1 (MLP):  jet1m,jet2m,dijm,recoilj 

step2 (BDTG): cosum, cosup, upZ, umZ, diupz,dijpz, j1H, j2H, 
cosj1,cosj2

• Optimization on Magnetic Field Strength and 
Tracker size   (Z → qq channel)
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Significance
Inclusive Z → qq Z → vv

MVA 7.37 8.17 2.62

Cut 7.67 8.12 1.91

Signal: CBShape,
BKG: Chebyshev

Detector Signal luminosity(fb-1) 𝒔 (TeV)
Significance 
or Precision

ATLAS
projection[1]

ggH+VBF+
VH+ttH

300 14 2.3

3000 14 7

CMS
projection[2]

0/1-jets(µµ)
VBF(jj+µµ)

300 14
Uncertainty
[40,42](%)

3000 14
Uncertainty
[20,24](%)

ILC[3,4]

vvH 500 1 2.75

qqH 250 0.25 1.1

vvH 250 0.25 1.8

•Samples
•Analysis based on full simulations at s= 250 GeV CEPC 
• Integrated luminosity in 10 years: 5000 fb-1

•Generator:  WHIZARD v1.95 .
•Simulation: MOKKA with CEPC conceptual detector design, 

containing silicon vertex and tracking system, TPC tracker, 
ultra high granularity calorimeter system and a strong 
solenoidal magnetic field of 3.5 Tesla.
•Reconstruction:  Arbor version3, an efficient particle flow 

algorithm

Signal: e−e+ → ZH, H → 𝜇+𝜇− Backgrounds:
2f( ee, 𝜇𝜇, 𝜏𝜏, 𝑞𝑞)
4f( ZZ, WW, ZZorWW, SZ)

Fit result with cut-based(left) and MVA(right)

Fit result of cut-based (left) and MVA(right)
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The observed (expected) upper limit is 2.8(2.9) times 
the Standard Model prediction. ATLAS-CONF-2017-14

• Summary

CEPC is expected to observe H → 𝜇+𝜇− with a 
significance of 7.7𝝈 with inclusive analysis, and 𝟖. 𝟐𝝈 in 
Z → qq channel.  The couplings can be constrained 
within 10% level of SM predictions. Optimizations on 
magnetic field and Tracker are also provided.


