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Motivation

• Tau is the heaviest SM lepton - large coupling to 
Higgs boson Br(H → ττ): 6.27%  

• Rich relevant physics  

• Performance rely on particle separation  

• Testbed for PFA/Objectives for detector 
optimization 
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Tau Finder (llH)
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• Veto the two isolate lepton
• Divide the whole space 

into 2 part
• Use the multiplicity and 

impact parameter for ττ 
event selection.

• Fit the impact parameter 
for signal and background 
statistics 

A

B
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Parameters & Cut Chain
• Parameters:  

• µµ information 

• Leading electron energy 

• Multiplicity 

• Impact parameters
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ττ mass
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• Collinear approximation: 
assuming the momentum 
of neutrino(s) is 
proportional to the τ’s  

• Accuracy 2.84%
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Tau Finder (qqH)
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• qq events selection
• Tau reconstruction 

package: TAURUS
• τ pair selection
• Jet system information
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TAURUS
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• Double cone based algorith
• Find seeds(Tracks with 

enough energy)
• Collect particle in two 

cones
• Use the multiplicity, 

energy ration between 
two cones, invariant 
Mass for τ tagging

• Event efficiency ~ 60%
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qq Invariant/Recoil Mass
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Tau Finder (qqH)

 10

(Pull)
10

log
0 5 10

Ev
en
ts
/0
.1

0

1000

2000

3000

4000 Tagged data
S+B Fit
sig
bkg

• Pull :D02 +Z02  

• Accuracy: 0.9% 
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Combination & Extrapolation
• The combined accuracy (5.6 ab-1)

 11

• Extrapolating to ILC
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BMR Dependence
• The Boson Mass Resolution is 4% 

for the current Detector+PFA 

• The accuracy degrades to 1.3% if 
BMR degrades to 10%
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Summary
• The signal events are analyzed according to the existence of jets 

• TAURUS developed with high efficiency and purity  

• Combined accuracy: 0.8% 

• The PFA oriented detector and the reconstruction at the CEPC is critical for 
this analysis  

• proper number of particles  

• the collinear mass of the τ pair  

• qq system information  

• Impact parameter is essential for the τ events identification
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Thank you for you attention!


