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Status of B→ηη

BR(B0 → ηη) ∼ 1 × 10−7

BR(B0
s → ηη) ∼ 1 × 10−5 are used in the following analysis 
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• Focus on the di-photon final state: BR(η→γγ) = (39.41±0.20)% 
• Average number of π0 is significantly larger than that of η in Z→qq events 

☞Exclude all photons entering into the π0 mass window to reduce the 
combinatorial background related to π0.

Reconstruction of Eta
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MCTruth Level
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No b-tagging
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CEPC baseline b-tagging
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CEPC baseline b-tagging

ϵb→b = 80 %
ϵc→b = 8.26 %

ϵuds→b = 0.85 %

Fitting model: 
Exponential

Event selection

Cut chain: 
Eηη > 20GeV 
θηη < 30o 
mηη > 4GeV 

Signal efficiency ~75% 
Background model: 

fbkg~Ne-ax (exponential) 

Simple modelling of ECAL resolution 
• Characterized as B mass resolution σmB 
• Signal: 

• Gaus(mB,σmB) 
• Efficiency 

• Event selection (cuts on η) 
• Reconstruction of η ~80% 

• Background: 
• fbkg convolve Gaus(0,σmB)
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CEPC baseline ECAL 
~17%/√E⊕1%

Ref. ECAL from B→2π0 
~3%/√E⊕0.3%
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• η reconstruction efficiency is constant → vs ECAL resolution 
• Not consider the impurity caused by the η reconstruction
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Summary
☞Eta reconstruction efficiency and purity are quantified 

• based on the pi0 reconstruction (initial max efficiency < 100%) 
• Sample: Z→qq@91.2GeV 

☞MCTruth level study 
• Event selection 

• Signal efficiency ~75% 
• Background model: exponential 

• Simple model of ECAL resolution 
• Characterized as B mass resolution σmB 
• Background pdf convolve Gaus(0,σmB) 
• Further optimization 

• η reconstruction efficiency as a function of ECAL resolution 
• Model the impurity caused by the η reconstruction

ECAL Energy Resolution Max efficiency Efficiency Purity

17%/√E⊕1% (CEPC baseline) 25.8% 19.3% 14.2%

3%/√E⊕0.3% (Ref. ECAL from B→2π0) 63.2% 54.4% 52.4%
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Backup
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separation power =
| m̄B0 − m̄B0

s
|

σ2
mB0 + σ2

mB0s

2σ separation requires B mass resolution σmB better than 30 MeV.

Separation of B0 and B0s
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Dependence of B mass resolution on detector performance
ECAL energy resolution Photon angular resolution

σE

E
=

A

E
⊕ C σθ =

a

E
, σϕ =

σθ

sinθ

• CEPC baseline single photon angular resolution ~1mrad/√E 
• ECAL energy resolution dominates the contribution when σθ < 1mrad/√E 
• The following analysis only takes ECAL energy resolution into account 
• σmB ~30 MeV requires ECAL energy resolution ~3%/√E⊕0.3%
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Event Selection
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with CEPC baseline b-tagging

Dependence on B mass resolution

 15



Dependence on B mass resolution
with CEPC baseline b-tagging

B0
s → π0π0B0 → π0π0

CEPC baseline ECAL energy resolution 
~17%/√E⊕1%

30 MeV 30 MeV

CEPC baseline ECAL energy resolution 
~17%/√E⊕1%

170  MeV 170  MeV

Accuracy B0 → π0π0 B0s → π0π0

17%/√E⊕1% (CEPC baseline) ~1.2% ~21%

3%/√E⊕0.3% (σmB ~30 MeV) ~0.4% ~4%

3~5 times  
improvement
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