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• Introduction

• Excited hyperon states at BESIII
• Confirmation of (2325)

• Observation of new state  (2330)

• Measurement of (1690) & (1820)

• Observation of New state (1720)

• Observation of new state  (2109)

• New radiative decay modes of (1520) and (1690) 

• Summary

Outline
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Status of excited Hyperons: * & *  

9 four-star *, 5 four-star *,  many states to be confirmed, measured, 

and observed.  (1405) puzzle, (1385) and (1380)

• Two-pole structure of (1405)

• Pentaquark models predict a possible 
*  around 1360MeV with JP=1/2-

• Evidences for (1380) @ BESIII
Phys. Rev. Lett. 134, 021901
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Status of excited Hyperons: * &  *

Even less information about *.  Only 1 four-star * well established, (1530).

measurement of the mass, width and production of (1820) need to be improved; spin-parity of 
(1690) to be determined, the existence of (1620) to be investigated, new states to be found…

Few information about *
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J. High Energ. Phys.2025, 212 (2025)

* @BESIII 272 M (3686) sample
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19.5σ

https://doi.org/10.1007/JHEP02(2025)212


𝐽/𝜓 → Σ0Σ∗

𝑝𝐾+
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• PWA on 6100  86 ψ(3686) →p K+ Σ0 + c.c.  events
• Br = 𝟐. 𝟒𝟒 ± 𝟎. 𝟐𝟎 ± 𝟎. 𝟎𝟖 × 𝟏𝟎−𝟓

or 𝟏. 𝟕𝟑 ± 𝟎. 𝟐𝟗 ± 𝟎. 𝟎𝟔 × 𝟏𝟎−𝟓

• N* and * states are measured  in PWA

• New excite state observed: (2330)
• m = 𝟐𝟑𝟑𝟒. 𝟕 ± 𝟕. 𝟗 ± 𝟏𝟔. 𝟎 𝐌𝐞𝐕/𝐜𝟐

• Γ = 𝟐𝟎𝟔. 𝟑 ± 𝟗. 𝟓 ± 𝟏𝟖. 𝟒 𝐌𝐞𝐕

• Jp =
𝟑

𝟐

−

• Br = 𝟒. 𝟒𝟕 ± 𝟎. 𝟓𝟖 ± 𝟏. 𝟓𝟐 × 𝟏𝟎−𝟔

• Significance: 11.9

• Compatible with the predicted 1F(3/2 ) state

* @BESIII 272 M (3686) sample

https://doi.org/10.48550/arXiv.2602.11501

Significance of  Σ(2330) with different JP hypotheses

https://link.springer.com/article/10.1007/s00601-024-01933-1
https://doi.org/10.48550/arXiv.2602.11501
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• PWA of ψ(3686)→ K− Ξ+ + c.c. 1572  45 events

• 1st PWA on * states                 

• 1st measurement of JP of  (1690) &  (1820)

• Learn more about the excited hyperon spectrum.

1572  45 events

* @BESIII 448M (3686) events

Study of excited states in | Phys. Rev. D

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.072008
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• 1st observation of the decay J/ψ → K− Σ0Ξ+ + c.c..  
with Significant excited states. 

4545  73 events 

* @BESIII 10087 M J/ sample

https://doi.org/10.48550/arXiv.2604.27028

𝑩𝒓 𝑱/𝝍 → 𝑲− 𝚺𝟎 ഥ𝚵+ + 𝒄. 𝒄. = 𝟐. 𝟔𝟖 ± 𝟎. 𝟎𝟒 ± 𝟎. 𝟏𝟕 × 𝟏𝟎−𝟓

𝐽/𝜓 → തΞ
+
Ξ∗−

𝐾−Σ0

Ξ(1690) 

???

https://doi.org/10.48550/arXiv.2604.27028
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• Precise measurement of Ξ(1690) 
• 𝐦 = 𝟏𝟔𝟗𝟓 ± 𝟎. 𝟗 ± 𝟎. 𝟗 𝐌𝐞𝐕/𝐜𝟐

• 𝜞 = 𝟏𝟐. 𝟖 ± 𝟏. 𝟖 ± 𝟕. 𝟔 𝐌𝐞𝐕

• 𝐉𝐩 =
𝟏

𝟐

−

• 𝐁𝐫 = 𝟏. 𝟖𝟔 ± 𝟎. 𝟓𝟒 ± 𝟎. 𝟔𝟖 × 𝟏𝟎−𝟓

• New doubly-strange hyperon Ξ(1720)
• 𝐦 = 𝟏𝟕𝟐𝟏 ± 𝟓. 𝟐 ± 𝟑. 𝟒 𝐌𝐞𝐕/𝐜𝟐

• 𝚪 = 𝟑𝟏. 𝟑 ± 𝟏𝟖. 𝟑 ± 𝟏𝟓. 𝟒 𝐌𝐞𝐕

• 𝐉𝐩 =
𝟑

𝟐

+

• 𝐁𝐫 = 𝟏. 𝟐𝟐 ± 𝟎. 𝟒𝟐 ± 𝟎. 𝟖𝟑 × 𝟏𝟎−𝟓

• Significance: >10

Partial Wave Analysis result



(1720): 𝟐𝟎𝟎 𝐌𝐞𝐕/𝐜𝟐 below the lowest 
𝟑

𝟐

+
state 

predicted by theoretical models

relativistic quark-diquark bound systems

(1720)

Spectroscopic investigation of light strange S = −1 Λ and Σ and S = −2 Ξ baryons

https://journals.aps.org/prd/pdf/10.1103/PhysRevD.92.054005
https://iopscience.iop.org/article/10.1088/1674-1137/abf4f4
https://iopscience.iop.org/article/10.1088/1674-1137/abf4f4


14

• New state observed: (2109) 

with a significance of 4.1

• New production mechanism of (2012)

with a significance of 3.5

* @BESIII  4.13-4.70 GeV 19 fb-1

mass :
width:

https://doi.org/10.1103/PhysRevLett.134.131903
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• Λ(1520)→𝛾Λ 

4043 ± 247 events

• Λ(1520)→𝛾Σ0    First Observation

621 ± 53 events

Radiative decays of * @BESIII 10087 M J/ sample

https://journals.aps.org/prl/pdf/10.1103/l6g2-2wg6

Study resonant structure in 𝑱/𝝍 → 𝜸𝚲ഥ𝜦 and 𝜸ഥ𝜦𝜮𝟎

• Λ(1690)→𝛾Λ ?

No signal observed!

• Λ(1690)→𝛾Σ0  First Observation

1754 ± 122 events

?

https://journals.aps.org/prl/pdf/10.1103/l6g2-2wg6
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arXiv:2605.14946

Assuming Λ(1520) to be a SU(3) singlet

~7𝜎 larger than the SU(3) prediction: 

Deviation from theoretical predictions

https://arxiv.org/abs/2605.14946
https://arxiv.org/abs/2605.14946
https://arxiv.org/abs/2605.14946


summary

• excited hyperon states have been observed and measured @BESIII
• 1 one* state confirmed:  (2325) 

• 3 new states observed: (2300), (1720), (2109)

• some states measured…

• New Radiative decays observed in 𝑱/𝝍 → 𝜸𝚲ഥ𝜦 and 𝜸ഥ𝜦𝜮𝟎

1st observation of Λ(1520)→𝛾Σ0   and  Λ(1690)→𝛾Σ0

• More analysis on excited hyperon  states in progress…

new states, new decays, confirmation, precise measurement…
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Thank you for your attention!
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