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Findings from B-factories
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Still producing

fruitful results

a decade later



SuperKEKB nano-beam technology
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Luminosity Frontier



Belle II detector
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Accumulated data
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Comparable to Belle data 

before 2022 LS

In this presentation, only a

maximum of 190 fb-1 used

393

4.1

2022



Detector performance
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Mainly using D(*) decays to validate

• Excellent vertexing/tracking

• Good K-π separation

• Well simulated photon tagging

Phys.Rev.Lett. 127: 211801



B flavor tagging at Belle II

Eur. Phys. J. C 82, 283 (2022)
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B mixing and life time measurements, see M. Sevior’s talk  
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Physics topics at Belle II 

Non-leptonic B decays



Basic quark diagrams for charmless B decays
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Looking for deviations from the SM predictions of a small BF or Acp 

interference between comparable amplitudes causes big cp violation

sensitive to heavy

mediator in the loop



2013/01/29 Yun-Tsung, Lai @ PSROC 10

Continuum background suppression

B decay event
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Need to develop good pattern recognition 

tools (AI) in order to fight against huge 

continuum background in rare B decays! 
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B →η' K 

systematic uncertainty will shrink after better

understanding of detector performance

Charged



B →η' K
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already compatible to 

the world average

Neutral



B0 → K0 π0

13

A golden mode at Belle II since both charged

and neutral B→ Kπ decays, and related isospin 

modes can be accessed altogether

arXiv:2106.03766, arXiv:2106.04111

Currently limitation is still dominantly by 

statistical uncertainty with non-negligible 

systematic uncertainty 
Acp derived from sum-rule
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Acp measurement for B0 → K0 π0

Null sensitivity can be down 

to 0.03 level in the long run

Snowmass 2021 update



B0 → K0 π0
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189.8 fb−1

0



B+ → ρ+ ρ0
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Using combined B → ρ ρ measurements and 

isospin symmetries to have better constrain on 

the hadronic uncertainties   

The CKM unitary angle φ2 can be determined

by the measurements of BF and ACP of B → ρ ρ

A 6D un-binned fit has been applied to

63 fb-1 data for signal extraction 

arXiv:2109.11456

The same method can be applied to B → ππ in 

order to extract φ2

arXiv:2105.04111 

arXiv:2107.02373
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Update of B+ → ρ+ ρ0 189.8 fb−1

φ2
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Update of B+ → ρ+ ρ0 189.8 fb−1



Expected physics results
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The Belle II Physics Book Prog Theor Exp Phys (2019)

arXiv:1808.10567

Snowmass2021 Belle II Physics

Upgrade&update arXiv:2203.11349

https://arxiv.org/abs/1808.10567


Summary

◼ BelleII will collect ~500 fb-1 data before 

long shutdown in 2022

◼ Some new results were obtained with 

≤190fb-1 data 

◼ We have prepared analysis tools to better 

tag neutral final state particles and to 

suppress continuum background 

◼ LHCb and Belle II are complementary in 

new physics search
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