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report slides and analysis note link

Progress reports concerning the H->ee channel:

 http://indico.ihep.ac.cn/event/5098/contribution/27/material/slides/0.pptx

 http://indico.ihep.ac.cn/event/5098/contribution/40/material/slides/0.pdf

 http://indico.ihep.ac.cn/event/5098/contribution/47/material/slides/0.pdf

 http://indico.ihep.ac.cn/event/5102/contribution/12/material/slides/2.pdf

 http://indico.ihep.ac.cn/event/5102/contribution/20/material/slides/0.pdf

 http://indico.ihep.ac.cn/event/5102/contribution/34/material/slides/0.pdf

 http://indico.ihep.ac.cn/event/5102/contribution/42/material/slides/0.pdf

 http://indico.ihep.ac.cn/event/5102/contribution/48/material/slides/0.pdf

 http://indico.ihep.ac.cn/event/5102/contribution/53/material/slides/0.pdf

 http://indico.ihep.ac.cn/event/5102/contribution/67/material/slides/0.pdf

 http://indico.ihep.ac.cn/event/5102/contribution/74/material/slides/1.pdf

 http://indico.ihep.ac.cn/event/5266/contribution/12/material/slides/0.pdf

 http://indico.ihep.ac.cn/event/5546/contribution/4/material/slides/0.pdf

Analysis Note:
 http://indico.ihep.ac.cn/event/5917/contribution/3/material/slides/2.pdf
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electro-weak symmetry spontanoues mechanism of standard model,standard model is 
not perfect(neutrino mass?asymmtriy of matter and anti-matter?)

Higgs properties is a suitable break point for new physics

CEPC is responsible for: 

a).research precise measurement of Higgs characteristic 

b).generating pretty much Higgs bosons.(Higgs factory)

comparing to LHC:

less background constituents and high higgs detecting efficiency

comparing to ILC:

CEPC and ILC could make a crosscheck on their experimental results
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universal conception and motivation



Higgs decaying production of WW ZZ  γγ have been completed in pre-CDR.

Higgs decaying model of dilepton is facilating us to probe the Yukawa 
couplings properties ,although it is the lightest,it is also as significant as 
heavy ones 

For the electron and positron are the lightest charged fermions,It will 
demonstrate how capable the CEPC could set a strict limit to such a 
coupling(it shows that is is better than CMS results by one order of 
magnitude)evidence of physics beyond sm
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leptonic decay channel BR upper limit at 95% collaboration Journal

h->ee 0.19% CMS Phys. Lett. B 744, 184

h->μμ 0.15% CMS Phys. Lett. B 744, 184

0.16% ATLAS Phys. Lett. B 738,  68

h->eμ 0.036% CMS CMS-PAS-HIG-14-040

h->eτ 0.69% CMS CMS-PAS-HIG-14-040

1.04% ATLAS unpublished

h->μτ 1.51% CMS Phys. Lett. B 749, 337

1.43% ATLAS unpublished
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leptonic decaying channel results from CMS and ATLAS



leptonic decaying channel results from ILC

h->μμ significance=2.75σ 𝟓𝟎𝟎𝒇𝒃−𝟏 1000GeV

h->eτ Br= (95%)  𝟏𝟎𝟎𝟎𝒇𝒃−𝟏 250GeV

Br=            (95%)  𝟏𝟎𝟎𝟎𝒇𝒃−𝟏 1000GeV

 Here ILC generate Higgs boson through such ways:

1.the associated production of the Higgs with a Z-boson  

2.the Higgs produced in association with neutrinos
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0.25%

0.16%



MC sample parton level

signal sample Madgraph

ZZ Whizard

WW Whizard

signal Z Whizard

signal W Whizard

single Z or W Whizard

ZZ or WW Whizard 8

signal and background

signal:Madgraph->Pythia->Mokka->Marlin bkg:Whizard->Pythia->Mokka->Marlin



electron PID requirement

for the electron reconstruction,we use PID=11,which

1. 𝐸𝑡𝑟𝑎𝑐𝑘< 1.5GeV ;

2.  
𝐸𝑒𝑐𝑎𝑙

𝐸𝑒𝑐𝑎𝑙+𝐸ℎ𝑐𝑎𝑙
>0.9 ;

3.  
𝑑𝐸

𝑑𝑥
∈(0.17*𝑒−6, 0.3*𝑒−6)  ;

4. Hit and shape information combination 
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discriminate varaibles to suppress background

 Invariant mass of dilepton system

signal is gaussian distribution with 125 GeV peak value

 recoil mass of dilepton system

signal is gaussian distribution with 91.2 GeV peak value

 the sum of longitude momentum of dilepton

 the sum of transverse momentum of dilepton

the ISR photon influence the backgrounds Pt and Pz distribution 

 the difference of azimuthal angle of the two leptons

the signal’s production leptons is not back to back emited in space

 the cosine polar angle value of the lepton production

Higgs is the scalar boson so the distribution of the 𝑐𝑜𝑠𝑒± is uniform
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optimization and cut chain



BDT problem

• It is not as good as the results without the bdt cuts
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statistical calculation to extract the upper 
limit  
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 second order Chebychev for background pdf
 double cystal ball function for signal pdf
 black points for pseudo-data 

The limit results is 0.1665‰ at 95% 
confidence level



• shows the capability of CEPC in measuring lepton flavor violating 
coupling

• Madgraph generator defining new coupling and vertex keeping 
lorentz structure invariant comparing with Higgs to ee
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preliminary results of Higgs --> eμ
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Beyond standard model leptonic channel research for Higgs

Higgs --> eμ

Higgs --> eτ

Higgs --> μτ

Higgs --> ττ
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next research step



thanks！
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