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Outline

这里输入标题文字二

➢ A new 𝚲 𝐞𝐱𝐜𝐢𝐭𝐞𝐝 𝐬𝐭𝐚𝐭𝐞 ?

➢ Observation of 𝚵(𝟏𝟔𝟐𝟎)𝟎

➢ Observation of an excited 𝛀− baryon

➢ Search for 𝛀(𝟐𝟎𝟏𝟐) → 𝐊𝚵(1530)

Although Belle stopped data taking more than ten years ago and 

BelleII has already started data taking, Belle is still producing 

many excited results. 



DCS decay 𝚲𝐜
+ → 𝑝 𝐾+𝜋−

The first observation of DCS in Baryons.
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A new Λ excited state ?
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PRL 122, 072501 (2019)

½-?
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One star:
Evidence of existence is poor

E. Briefel, PRD 16, 2706 (1977)

But !! 

J.K.Hassall says “no evidence”

In NPB189 (1981) 397

Combined

the Argonne 12 foot bubble chamber
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Data set:
Data sample Luminosity(fb-1) Data sample Luminosity(fb-1)

5.74 24.91

2.9 89.5

711.0 121.4

Total 980fb-1

PRL 122, 072501 (2019)
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Mass (MeV/c2)

Width (MeV)

PRL 122, 072501 (2019)
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Observation of an excited 𝛀− baryon

𝜴− = s s s (S=-3, I=0)
1. 𝛺− excited states have proved difficult to find 
• Only one excited 𝛺− state, 𝛺(2250), has been confirmed until now.
• In addition, evidence for two other states of 𝛺− was reported.
• The masses of these excited 𝛺− are much higher than the ground state 

(>600MeV). 

2. 𝛺∗− →𝛺− + 𝜋0 is highly suppressed since 𝛺− has isospin zero 
3. Preferred modes

• 𝛀∗− → 𝚵− + 𝐊𝐒
𝟎 ✓

• 𝛀∗− → 𝚵𝟎 + 𝐊− ✓

• Low-lying states 
• Analogous to Ωc

0 → Ξc
+K−

[R. Aaij et al. PRL 118, 182001 (2017)] 
[J. Yelton et al. PRD 97, 051102 (2018)] 

PRL 121, 052003 (2018)

• Decays of these narrow resonances 
proceed via gluons.

• Production of baryon is enhanced.

Data sample Luminosity(fb-1) Events

(× 𝟏𝟎𝟖)

Υ(1𝑆) 5.7 1.02

Υ(2𝑆) 24.9 1.58

Υ(3𝑆) 2.9 -
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Observation of an excited 𝛀− baryon
Results & Summary

𝚵𝟎 + 𝐊−

𝚵− + 𝐊𝐒
𝟎

ℛ =
ℬ(Ω∗−→Ξ0𝐾−)

ℬ(Ω∗−→Ξ− ഥ𝐾0)
=1.2±0.3

• The gap in the spectrum between the 
ground state and this excited state (∼340 
MeV) is smaller than in other 𝛺− excited 
states, which is closer to the negative-
parity orbital excitations of many other 
baryons. 

• The narrow width observed implies that 

the quantum number 𝐽𝑃 =
3

2

−
is preferable.

PRL 121, 052003 (2018)
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Theoretical interpretation for the 𝛀∗(𝟐𝟎𝟏𝟐)

It is generally accepted that 𝛺∗(2012) is 1P orbital excitation of the
ground state 𝛺 baryon with the three strange quarks, whose quantum
numbers are 𝑱𝑷 =

𝟑

𝟐

−
.

Notably, the newly observed 
𝛺∗(2012) is revealed as a 
KΞ(1530) hadronic molecule. 
[PRD 98, 054009 (2018), 
PRD 98, 056013 (2018), 
arXiv:1807.02145, 
arXiv:1807.06485, 
arXiv:1807.06485,
......]
The K𝛯𝜋 three-body component 
is largely dominant. 

From PRD 98, 056013 (2018)
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Search for Ω(2012) → KΞ(1530) → KπΞ
We use the same data samples to search for Ω(2012) → KΞ(1530) → KπΞ in the 

decay of the narrow resonances Υ(1S), Υ(2S), and Υ(3S). 

Mode NFit NUL

Ω → Ξ(1530)0(→ Ξ−π+)K− 22.5±12.9 41.0

Ω → Ξ(1530)−(→ Ξ−π0)KS
0 -3.5±11.6 16.6

Ω → Ξ(1530)−(→ Ξ0π−)KS
0 -1.0±3.6 7.2

Ω → Ξ(1530)0(→ Ξ0π0)K− -12.0±9.8 13.2

Ω → Ξ0(1530)(→ Ξ+π−)K− Ω → Ξ−(1530)(→ Ξ+π0)K−

Ω → Ξ−(1530)(→ Ξ0π−)K− Ω → Ξ0(1530)(→ Ξ0π0)K−

Ω → Ξ(1530)0(→ Ξ−π+)K− Ω → Ξ(1530)−(→ Ξ−π0)KS
0

Ω → Ξ(1530)−(→ Ξ0π−)KS
0 Ω → Ξ(1530)0(→ Ξ0π0)K−

No clear Ω(2012) signals are 

observed. 

We give the upper limits on the 

ratios of the branching 

fractions at 90% C.L. as below.  

RΞ−ഥK0
Ξ−π+K− =

ℬ(Ω → Ξ(1530)0(→ Ξ−π+)K−)

ℬ(Ω → Ξ−ഥK0)
< 9.3%

RΞ−ഥK0
Ξ−π0ഥK0 =

ℬ(Ω → Ξ(1530)−( → Ξ−π0)ഥK0)

ℬ(Ω → Ξ−ഥK0)
< 81.1%

RΞ0K−
Ξ0π−ഥK0 =

ℬ(Ω → Ξ(1530)−(→ Ξ0π−)ഥK0)

ℬ(Ω → Ξ0K−)
< 21.3%

RΞ0K−
Ξ0π0K− =

ℬ(Ω → Ξ(1530)0(→ Ξ0π0)K− )

ℬ(Ω → Ξ0K−)
< 30.4%

1.8𝜎

arxiv: 1906.00194

RΞ−ഥK0
Ξ0π−ഥK0 =

ℬ(Ω → Ξ(1530)−(→ Ξ−π0)ഥK0)

ℬ(Ω → Ξ−ഥK0)
< 25.6%

RΞ0K−
Ξ−π+K− =

ℬ(Ω → Ξ(1530)0(→ Ξ−π+)K−)

ℬ(Ω → Ξ0K−)
< 7.8%
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Search for Ω(2012) → KΞ(1530) → KπΞ

A simultaneous fit to all three-body decay modes is 

performed. 

1.0𝜎
NFit= 22.4±14.0

RΞK
ΞπK =

ℬ(Ω→Ξ(1530)(→Ξπ)K)

ℬ(Ω→ΞK)
= (6.0±3.7(stat.)±1.3(syst.))%

RΞK
ΞπK =

ℬ(Ω→Ξ(1530)(→Ξπ)K)

ℬ(Ω→ΞK)
< 11.9% at 90% C.L.
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Summary

一

二

三

➢ Although Belle has stopped data taking for ~10 years 

ago, we are still producing exciting results for hyperons.

➢ Belle II started data taking on 25 March with its full 

detector. 

➢ Belle II will reach 50 ab-1 by 2027, which will provide 

greater sensitivity and precise measurements in hadron 

physics

Belle II physics book (arXiv:1808.10567):

https://arxiv.org/abs/1808.10567 



Thanks for your attention

shencp@buaa.edu.cn沈成平


