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n With SU(3) symmetry and the standard model, all 

baryons in octet and dectet are established well.

n For the higher excited states, we have not a good 

understand.
u Inaccurate masses, widths

u Unknown 𝐽!

u Missing resonances

u Multiquark states

u …

Introduction: Baryon Family

Octet with 𝐽! = "
#

$

Dectet with 𝐽! = "
#

$
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n The most thoroughly studied and data-rich area of excited baryons
n Broad mass and spin coverage.

n The precision of the mass, width, and branching fraction remains insufficient.

Introduction: 𝑵∗ and 𝚫∗ status (|𝑺| = 𝟎)
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PDG(2024)

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.110.030001


n Starve for data
n The information on decay channels is incomplete
n The spin-parity quantum numbers of many states have not been determined

Introduction: 𝚲∗ and 𝚺∗ status (|𝑺| = 𝟏)
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PDG(2024)

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.110.030001


n Even less is known about Ξ∗ and Ω∗.

n 𝛀(𝟐𝟎𝟏𝟐)

u In 2018, Belle II collaboration reported a new 𝛀(𝟐𝟎𝟏𝟐) state via Ξ𝐾 process

u In 2025, ALICE and BESIII Collaborations confirmed the existence of the 𝛀(𝟐𝟎𝟏𝟐)

u Unmeasured quantum number

Introduction: 𝚵∗ and 𝛀∗ status ( 𝑺 ≥ 𝟐)
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PDG(2024)

Excited baryons, especially hyperons, urgently require new and high-precision experimental input.

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.110.030001


n Symmetric collider for 𝑒#𝑒$ annihilating

n Wider energy range

n 10 billion 𝐽/𝜓

n 2.7 billion 𝜓(2𝑆)

n Low backgrounds and high signals

n Two-body or three-body baryonic process

n Method：

u PWA

u Electromagnetic Radiative Decays

Experiment at BESIII: Advantage on Baryon Spectroscopy
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n Flatté-like and chiral dynamics model for Λ(1405) dipole structure
u Due to the limited statistics, two model are not distinguishable

n Strong existence of Λ(2325): 𝐽% = &
'

$

Key Results: PWA —— 𝝍 𝟐𝑺 → 𝚲0𝚺𝟎𝝅𝟎 JHEP. 02, 212 (2025)
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https://link.springer.com/article/10.1007/JHEP02(2025)212


n New excited state, Σ(2330), in the 𝑀)̅*# distribution with 11.9σ.

n Favors 𝐽% = &
'

$

n Compatible with the predicted 1F(3/2$) state within 5 GeV/𝑐'

Key Results: PWA —— 𝝍 𝟐𝑺 → 0𝒑𝑲#𝚺𝟎 arXiv:2602.11501
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https://arxiv.org/abs/2602.11501


n Theoretical predictions:
u Differ significantly

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

ℛ ≡ ℬ $ %&'( →*$
ℬ $ %&'( →*+!

≈ 0.3

n Experimental measurements:

✅ Λ 1520 → 𝛾Λ

❓ Λ 1520 → 𝛾Σ+

Key Results: Radiative decays —— 𝚲(𝟏𝟓𝟐𝟎/𝟏𝟔𝟗𝟎) → 𝜸𝚲/𝜸𝚺𝟎

CLAS

10

Phys. Rev. D 73, 114001 (2006)

Phys. Rev. C 71, 054609 (2005)

Phys. Rev. Lett. 21, 1715 (1968)
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n First observation of Λ 1520 → 𝛾Σ+

u ℛ ≡ ℬ $ %&'( →*$
ℬ $ %&'( →*+!

= 3.19 ± 0.34(stat. ) ± 0.19(syst. ) ⇒ disagree with SU(3)

u Γ Λ 1520 → 𝛾Σ( = 46.8 ± 6.6 stat. ± 9.3 syst. keV ⇒ Compatible with NRQM

Key Results: Radiative decays —— 𝚲(𝟏𝟓𝟐𝟎/𝟏𝟔𝟗𝟎) → 𝜸𝚲/𝜸𝚺𝟎
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Phys. Rev. Lett. 136, 141801 (2026)

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


n New theoretical calculation of Λ 1520 → 𝛾Λ/𝛾Σ+: chiral unitary coupled-channel
u Only comparable with the result of the Γ Λ 1520 → 𝛾Σ(

u Much smaller than the CLAS experimental value

Key Results: Radiative decays —— 𝚲(𝟏𝟓𝟐𝟎/𝟏𝟔𝟗𝟎) → 𝜸𝚲/𝜸𝚺𝟎
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arXiv:2605.14946

https://arxiv.org/abs/2605.14946


n First observation of Λ 1690 → 𝛾Σ+:

u ℬ 𝐽/𝜓 → JΛΛ 1690 ×ℬ Λ 1690 → 𝛾Σ( = 6.05 ± 0.42(stat. ) ± 0.39(syst. ) ×10,-

n No signal of Λ 1690 → 𝛾Λ
u ℬ 𝐽/𝜓 → JΛΛ 1690 ×ℬ Λ 1690 → 𝛾Λ < 5.08×10,. （90% C.L.）
u ℛ ≡ ℬ $ %-/( →*$

ℬ $ %-/( →*+!
< 0.08 （90% C.L.）

Key Results: Radiative decays —— 𝚲(𝟏𝟓𝟐𝟎/𝟏𝟔𝟗𝟎) → 𝜸𝚲/𝜸𝚺𝟎
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Phys. Rev. Lett. 136, 141801 (2026)

Mass: 1683.9 ± 1.3 stat. ± 0.6 syst. MeV/𝑐"
Width: 48.8 ± 4.0 stat. ± 1.6 syst. MeV

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


n With partial wave analysis and mass spectrum fitting, BESIII precisely measured the mass, 

width, branching fractions of a series of excited states.

n We achieved the first high-precision measurement of baryon radiative decays (e.g., Λ(1520/

1690) → 𝛾Σ( ) at BESIII, providing crucial experimental constraints for various theoretical models.

n Outlook

u Further Measurements: Search for high-spin/highly excited states with future high-

luminosity data.

u Extended Studies: Extend to strong and semileptonic decays to constrain baryon structure.

u Joint & Future: Combine with other experiments and provide input for future facilities

Summary and Outlook

Thank you for your attention!
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