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Analysis of Br(H->bb,cc,gg) at neutrino 
channels
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Physics motivation

 Large statistics + clean background = High precision.

 Best test on Higgs physics.

 Precision measurement of Higgs interaction with particles.

 Basic problem in High energy physics: how many 
Higgs？ The key method to distinguish between different 
Higgs models involves study of the particles interaction 
and exact decay process. Which can be measure and 
tested experimentally in particle collisions: CEPC.
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Brief review on Higgs decay (bb, cc, 
gg) in SM

Total: ~70%
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Simulation and event 
reconstruction

 Simulation: ilcsoft
 Reconstruction: marlin
 Statistics: 5000fb^-1!
 We have 148K signal events (bb+cc+gg)!

We have many possible channels 
to analyze, Where is our position?
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Analysis 1: pre-events selection

 1. Number of particle > 20 (veto leptonic final states)
 2. 110GeV <Total Energy <150GeV (veto hadronic final 

states)
 3. Isolated electrons & isolated muons veto. (threshold  

energy 10GeV)
 4. 100GeV < Invariant mass < 135GeV  70GeV < recoil 

mass < 125GeV (Higgs peak and Z peak)
 5. Cuts on y12, y23, y34 (select double jets)
 6. -0.98 < Cos(Included angle of two jets)  <-0.4 (large 

Higgs mass)
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Analysis 1: pre-events selection



Analysis 2: Multivariate analysis 
(MVA)
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Analysis 2: Multivariate analysis 
(MVA)

Department of physics, CIAE

9



Analysis 2: Multivariate analysis 
(MVA)

 Integral luminosity 5000fb^-1,

 Total signal Efficiency 58.5%, Significance 266
 Main non-Higgs SM backgrounds: qqln, qqnn, qq

Number bb cc gg Oth higgs SM

before 125725 5853 17377 Didn’t cal. Didn’t cal.

Efficiency 59.0% 55.8% 55.9% Didn’t cal. Didn’t cal.

Left 74191 3266 9710 3299 1556*10
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Analysis 3: Template fitting
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GG Oth bkg

blikeliness clikeliness clikelinessblikeliness

blikeliness blikeliness
clikeliness

clikeliness



Analysis 3: Template fitting

 We use ToyMC method to generate 1000 templates 
and 1000 data. So we have 1000 fitting results. Data 
size 500fb^-1, Template size 5000fb^-1.

Fitting result over truth for cc, bb, gg respectively
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Analysis 3: Template fitting

Channel bb cc gg Oth Higgs

Truth 7419.1 326.6 971.0 329.9

Mean 7419.0 325.0 969.4 330.0

RMS (fitTo) 88.1 28.4 38.8 -

RMS (ToyMC) 87.1 30.1 39.6 -

Relative error 1.23% 9.3% 4.2% -

1/sqrt(Truth) 1.16% 5.5% 3.2% -
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What next?

Thanks for your attention!
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MVA
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