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Full Event Interpretation
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arXiv:2301.08266

(submitted to PRL) 

Signal modelling

沈成平
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Most precise BF based lepton 

universality test in semileptonic

decays to date
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We measure angular distributions 

asymmetries as function of 𝑞² 

World’s first experimental measurement 

of complete set of angular asymmetries

Three angle
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Define a set of 5 

asymmetries for angular 

observables 𝑥
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35 new hadrons at Belle



The most famous X(3872)



The Nature of X(3872): Prospects with Belle II

• B(B±→X(3872)K±) =( 2.1±0.6±0.3) ×10-4

PRL 124, 152001 (2020)



Toward X(3872) Total and Partial Widths Measurements with Belle II
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Bottomonium(-like) prospects at Belle II

Run at Υ(6S) and Υ(5S) and high energy scan:

- Search for new missing bottomonia ηb(3S), hb(3P), Υ(D), exotic states Yb, Zb, etc

- Improve precision of already known processes and states, e.g., Zb

- Measure the effect of the coupled channel contribution

- Study B(∗)ഥB(∗∗) and Bs
(∗)
Bs
(∗∗)

threshold regions (challenging for Super-KEKB)

Run at Υ(3S) and Υ(2S):

- Search for missing ππ/η

transitions in inclusive decays to 

constrain further models

- Search for new physics: 

LFV, LFU, light Higgs, …
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• Belle: several ~1fb-1 scan points below Y(5S)

• New structure observed in π+π−Υ(nS) transitions

• Theoretical interpretations

5.2𝝈

JHEP 10, 220 (2019)

Observation of 𝐞+𝐞− → 𝛚𝛘𝐛𝐉 at 𝐬 near 10.75 GeV

• Interpretations as an admixture of the conventional 

4S and 3D states predict comparable branching 

fractions of 10−3 for Υ(10753) → π+π−Υ(nS) and 

Υ(10753) → ωχbJ [PRD 104, 034036 (2021), PRD 

105, 074007 (2022)].
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Observation of 𝐞+𝐞− → 𝛚𝛘𝐛𝐉

Two dimensional unbinned maximum likelihood 
fits to the M(γΥ(1S)) and M(π+π−π0) 
distributions.

Channel 𝒔 (GeV) Nsig σ𝐁𝐨𝐫𝐧
(𝐔𝐋)

(pb)

ωχb1
10.745

68.9−13.5
+13.7 3.6−0.7

+0.7±0.5

ωχb2 27.6−10.0
+11.6 2.8−1.0

+1.2±0.4

ωχb1
10.805

15.0−6.2
+6.8 1.6 @90% C.L.

ωχb2 3.3−3.8
+5.3 1.5 @90% C.L.

The total χbJ signal significances are 

11.1σ and 4.5σ at 𝑠 = 10.745 and 

10.805 GeV.

Note that the 𝜎Born(e
+e− → ωχb1/ωχb2) is only (0.76±0.16)/(0.29±0.14) pb at 𝑠 = 10.867 GeV [PRL 

113, 142001(2014)].

PRL 130, 091902 (2023)
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Observation of 𝚼(10753) → 𝛚𝛘𝐛𝐉

Fit cross section with function:

σe+e−→ωχb1 s

= | 𝑃𝑆2 s

+ BW s eiϕ|2, BW 𝑠

=
12𝜋Γ𝑒𝑒ℬ𝑓Γ

𝑠 − 𝑀2 + 𝑖𝑀Γ

𝑃𝑆2( 𝑠)

𝑃𝑆2(𝑀)

M and Γ of Υ(10753) are fixed 
according to Ref. [JHEP 10, 
220(2019)].

𝛤𝑒𝑒ℬ𝑓
Solution I

(constructive interference)

Solution II
(destructive 

interference)

Γ𝑒𝑒ℬ(Υ(10753) →
ωχb1)

(0.63±0.39±0.20) 

eV

(2.01±0.38±0.76) 

eV

Γ𝑒𝑒ℬ(Υ(10753)
→ ωχb2)

(0.53±0.46±0.15) 

eV

(1.32±0.44±0.55)

eV

The e+e− → ωχbJ (J = 1, 2) cross 

sections peak at Υ(10753).

1. 𝜎(𝑒+𝑒− → 𝜔𝜒𝑏1)/𝜎(𝑒
+𝑒− → 𝜔𝜒𝑏2)=1.3±0.6 at 10.745 GeV, contradicts the 

expectation for a pure D-wave bottomonium state of 15 [PLB 738, 172 (2014)]

2. There is also a 1.8σ difference with the prediction for a S-D-mixed state of 0.2 [PRD 

104, 034036 (2021)]

PRL 130, 091902 (2023)
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