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Outline

• Introduction of B0 & Bs → πºπº 
• Reconstruction of πº 
• Separation of B0 and Bs 
• Preliminary study on Bs → πºπº 
• Summary



Introduction of B0 → πºπº 
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.96.032007

in PDG 2018



Introduction of Bs → πºπº 
Experimental upper limit

in PDG 2018

https://www.sciencedirect.com/science/
article/pii/037026939501042O
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Introduction of Bs → πºπº 

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.76.074018
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Theoretical estimation

~ 3×10-7



Why choose B0/Bs → πºπº ? 

- Clear dependence on detector and reconstruction performance 
- πº → γγ, EM object, ECAL performance 
- Bs, b-tagging, background rejection 

- CEPC can achieve Tera-Z (~1010 Bs) >> LEP 
- promising to observe this rare decay

The following results are all from fast simulation…
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Reconstruction of πº
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Pair up photons and select π0 candidates 
according to the invariant mass 

Optimize the mass window to get maximal 
efficiency × purity
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Reconstruction of πº
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maximal efficiency × purity
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Cut chain
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Pi0 Emin > 6GeV & Emax > 14GeV & Total E > 22GeV & angle < 23º

As a starting point, just use the values in L3 paper:

Bs → πºπº



Cut chain

An artificial sample contains 1e4 Bs → πºπº signal and 2.5e7 Z → qq bkg
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 12 Just raw data, need to be scaled to Tera-Z

Bs → πºπº
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Summary

 14

Fast simulation study 
Reconstruction of πº 

relies on ECAL resolution and πº energy (sample dependent) 
Separation of B0 & Bs 

strong limitation on ECAL resolution 
stochastic term better than 1% 
constant term better than 0.5% 

Preliminary exercise on Bs → πºπº 
develop the reconstruction and analysis flow 

Mixed measurement of B0 & Bs → πºπº 
need to be updated later…

Thanks!



Backup
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b-tagging efficiency
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按⽐例估算的样本数

实际⽤的样本数
Scale 到 1012 Z_qq Accuracy

Cut chain
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