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Why hyperon physics at BESIII?

10 billion 𝐽/𝜓, 3 billion 𝜓(2𝑆) Large datasets of hyperon pair Double tag method

Advantage of double tag method:
ü Absolute BF
ü Low background
ü Cancel systematic uncertainties

Hyperon pair production

Large BFs in 𝐽/𝜓, 𝜓(2𝑆) decays

Known initial 4-momentum Information of the neutrino

4-momentum conservation

Table 1: Hyperon pair production base on BESIII data

Decay mode B(⇥10
�3

) NBB̄(⇥10
6
)

J/ ! ⇤⇤̄ 1.89± 0.09 19.06± 0.91
J/ ! ⌃

0
⌃̄

0
1.17± 0.03 11.82± 0.32

J/ ! ⌃
+
⌃̄

�
1.50± 0.24 15.13± 2.42

J/ ! ⌃(1385)
�
⌃̄

+
(or c.c.) 0.31± 0.05 3.13± 0.50

J/ ! ⌃(1385)
�
⌃̄(1385)

+
(or c.c.) 1.16± 0.05 11.70± 0.50

J/ ! ⌅
0
⌅̄
0

1.17± 0.04 11.80± 0.40
J/ ! ⌅

�
⌅̄
+

0.97± 0.08 9.78± 0.81
J/ ! ⌅(1530)

0
⌅̄
0

0.32± 0.14 3.23± 1.41
J/ ! ⌅(1530)

�
⌅̄
+

0.32± 0.01 3.21± 0.08
 (2S) ! ⌦

�
⌦̄

+
0.06± 0.003 0.16± 0.01

Table 2: Hyperon semi-leptonic decay production base on BESIII data

Decay mode B(⇥10
�4

) N(⇥10
3
) +c.c.

⇤ ! pe�⌫̄e 8.32± 0.14 31.72± 1.60
⇤ ! pµ�⌫̄µ 1.57± 0.35 5.99± 1.36
⌃

+ ! ⇤e+⌫e 0.20± 0.05 0.61± 0.18
⌃

� ! ne�⌫̄e 10.17± 0.34 6.36± 1.05
⌃

� ! nµ�⌫̄µ 4.50± 0.40 2.81± 0.52
⌃

� ! ⇤e�⌫̄e 0.57± 0.03 0.36± 0.06
⌅
0 ! ⌃

+e�⌫̄e 2.52± 0.08 5.95± 0.28
⌅
0 ! ⌃

+µ�⌫̄µ 0.02± 0.004 0.06± 0.01
⌅
� ! ⇤e�⌫̄e 5.63± 0.31 11.02± 1.09

⌅
� ! ⇤µ�⌫̄µ 3.50+3.50

�2.20 6.85+6.87
�4.34

⌅
� ! ⌃

0e�⌫̄e 0.87± 0.17 1.70± 0.36
⌦

� ! ⌅
0e�⌫̄e 56.00± 28.00 0.26± 0.13

1

Quantum correlated polarized-
hyperon factories (BESIII&STCF)

Full and even extra information!
Higher single-event sensitivity!
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Hyperon semileptonic decays

ü First Measurement of the Absolute Branching Fraction of 𝛬 → 𝑝𝜇!𝜈̅" PRL 127, 121802 (2021)

ü First direct measurement of the absolute branching fraction of  Σ# → Λ𝑒#𝜈$ PRD 107, 072010 (2023)

n Determination of CKM matrix element and axial vector form factors from 

weak decays of quantum-entangled strange baryons arXiv:2509.09266

p Measurement of the absolute branching fraction of Ω! → Ξ%𝑒!𝜈̅$ BAM-00874

p Search for the |ΔS| = 2 hyperon semileptonic decay Ξ% → 𝑝𝑒!𝜈̅$ BAM-00976

BESIII Ph.D Thesis Award in 2025
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Hyperon semileptonic decays: 𝛬 → 𝑝𝜇!𝜈̅"

𝑅(𝐷(∗)) =
ℬ( :𝐵 → 𝐷(∗)𝜏!𝜈̅))
ℬ( :𝐵 → 𝐷(∗)𝑙!𝜈̅*)

𝑅"$ =
ℬ(𝐵 → 𝑏𝜇!𝜈̅")
ℬ(𝐵 → 𝑏𝑒!𝜈̅$)

0.2 0.3 0.4 0.5
R(D)

0.2

0.25

0.3

0.35

0.4

R
(D

*)
HFLAV SM Prediction

 0.004±R(D) = 0.298 
 0.005±R(D*) = 0.254 

68% CL contours

World Average
total 0.026±R(D) = 0.344 

total 0.012±R(D*) = 0.285 
 = -0.39ρ

) = 29%2χP(

aLHCb
bLHCb

cLHCb

bBelle

cBelle

aBelle BaBar

BelleII

Average

HFLAV
Moriond 2024

3.17𝜎

𝑅"$ 𝛬 → 𝑝𝑙!𝜈̅* 𝛴! → 𝑛𝑙!𝜈̅* 𝛯% → 𝛴#𝑙!𝜈̅* 𝛯! → 𝛬𝑙!𝜈̅*

Experiment 0.189±0.041 0.442±0.039 0.0092±0.0014 0.6±0.5

SM NLO 0.153±0.008 0.444±0.022 0.0084±0.0004 0.275±0.014

Average of R(D) and R(D*) from HFLAV (2024)

Experiment vs. SM NLO for 𝑅"$ from hyperon semileptonic decays [PRL 114, 161802 (2015)].
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Hyperon semileptonic decays: 𝛬 → 𝑝𝜇!𝜈̅"

Research status

Ø Before our measurement, there are only fixed-target experiments performed about 50 years ago.

Ø All these previous branching fraction results are relative with huge uncertainty.

Ø The best previous result was obtained based on only 14 events selected from about 0.6M bubble chamber pictures.

PDG 2020 
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Hyperon semileptonic decays: 𝛬 → 𝑝𝜇!𝜈̅"
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with LFU
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µp→Λ
-

πp→Λ

eν
-

pe→Λ
Other backgrounds

𝑁#" = 64 ± 9

ü Update measurement after about 50 years break

ü The first study at a collider experiment

ü Precision improved with a factor of two

𝑅,- =
ℬ(𝛬 → 𝑝𝜇.𝜈̅,)

ℬ(𝛬 → 𝑝𝑒.𝜈̅-)/01
= 0.178 ± 0.028

First absolute BF measurement Test lepton flavor universality

BESIII Collaboration, Phys. Rev. Lett. 127, 121802 (2021) 

Open a new area of studying hyperon semileptonic decays in 
electron-positron collisions!

𝑅23
,- = 0.153 ± 0.008

PRL 114, 161802 (2015)

BESIII Ph.D Thesis Award in 2025

ℬ Λ → 𝑝𝜇.𝜈̅, = (1.48 ± 0.21 ± 0.08)×10.4

https://doi.org/10.1103/PhysRevLett.114.161802
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Hyperon semileptonic decays
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Hyperon semileptonic decays: Σ# → Λ𝑒#𝜈$

Motivation

Ø About second-class currents, previous nuclear 𝛽 decay experiments gave contradictory conclusions.

ü Refs. [1-4] are in favor of the existence of the second-class currents 

ü Refs. [5-8] reported the absence of second-class currents.

Ø In hyperon 𝛽 decay, flavor-SU(3)-symmetry-breaking effects [9-10] or second-class currents [11] can cause a nonzero 

axial-vector form factor 𝑔+, and some of the experiments suggest a large 𝑔+ [12].

[1] Phys. Rev. Lett. 35, 1566 (1975). 
[2] Phys. Rev. Lett. 34, 1533 (1975). 
[3] Phys. Rev. C 59, 1113 (1999). 
[4] Phys. Rev. C 95, 035501 (2017). 

[5] Phys. Rev. Lett. 26, 1127 (1971). 
[6] Phys. Rev. Lett. 32, 314 (1974). 
[7] Eur. Phys. J. A 7, 307 (2000). 
[8] Phys. Rev. C 84, 055501 (2011).

[9] Phys. Rev. D 8, 2963 (1973).
[10] Phys. Rev. D 79, 074508 (2009).
[11] Annu. Rev. Nucl. Part. Sci. 53, 39 (2003).
[12] Phys. Rev. D 3, 2638 (1971).
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Motivation

Ø In order to confirm the existence of second-class currents, a unique observable (R) was first proposed by S. Weinberg [1] 

in 1958.

Ø If there is no second-class currents, R value should be just the phase-space ratio for these two decays , no matter flavor-

SU(3)-symmetry-breaking effects exist or not, so any experimental deviation from this deduction would be decisive

evidence for the existence of second-class currents.

[1] Phys. Rev. 112, 1375 (1958).

𝑅 ≡
Γ(Σ! → Λe!𝜈̅,)
Γ(Σ# → Λe#𝜈,)

Hyperon semileptonic decays: Σ# → Λ𝑒#𝜈$
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Motivation

Ø T. D. Lee and C. N. Yang [1] calculate R on the basis of no second-class currents.

𝑅 = 1.57

[1] Phys. Rev. 119, 1410 (1960).

Hyperon semileptonic decays: Σ# → Λ𝑒#𝜈$

BESIII Ph.D Thesis Award in 2025
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Motivation

)-510×)(ei 
+ eR A +Y(B

-8 -6 -4 -2 0 2 4

PDG (2022) 0.5±2.0

BNL (1969) 5 events 0.7±1.6

CERN (1969) 10 events 1.0±2.9

BNL (1967) 6 events 0.8±2.0

𝜎 𝜏-! ∼ 0.3%

𝜎 𝜏-" ∼ 0.7%

𝜎 ℬ Σ! → Λe!𝜈̅, ∼ 4.7%

𝜎 ℬ Σ# → Λe#𝜈, ∼ 25%

From  PDG2022 [1]:

[1] Prog. Theor. Exp. Phys. 2022, 083C01 (2022).

𝑅 ≡
Γ(Σ! → Λe!𝜈̅,)
Γ(Σ# → Λe#𝜈,)

=
ℬ(Σ! → Λe!𝜈̅,) P 𝜏-!
ℬ(Σ# → Λe#𝜈,) P 𝜏-" 1. Fixed-target experiments

2. Bubble chamber pictures

3. Indirect measurement

Hyperon semileptonic decays: Σ# → Λ𝑒#𝜈$
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𝑁!" = 4, 693, 360 ± 4, 339 𝑁#" = 15.7 ± 4.0

ü Update measurement after about 50 years break

ü The first study at a collider experiment

ü The most precise result in a single experiment

First derect measurement of absolute BF

ℬ Σ8 → Λe8ν9 = (2.93 ± 0.74 ± 0.13)×10.:

NO evidence for the second-class currents is founded.

𝑅 ≡
Γ(Σ. → Λe.𝜈̅9)
Γ(Σ8 → Λe8𝜈9)

=
ℬ(Σ. → Λe.𝜈̅9)/01 ? 𝜏;!/01
ℬ(Σ8 → Λe8𝜈9) ? 𝜏;"/01

= 1.06 ± 0.28

Search for second-class currents

Hyperon semileptonic decays: Σ# → Λ𝑒#𝜈$

BESIII Ph.D Thesis Award in 2025
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ü First Measurement of the Absolute Branching Fraction of 𝛬 → 𝑝𝜇!𝜈̅" PRL 127, 121802 (2021)

ü First direct measurement of the absolute branching fraction of  Σ# → Λ𝑒#𝜈$ PRD 107, 072010 (2023)

n Determination of CKM matrix element and axial vector form factors from 

weak decays of quantum-entangled strange baryons arXiv:2509.09266

p Measurement of the absolute branching fraction of Ω! → Ξ%𝑒!𝜈̅$ BAM-00874

p Search for the |ΔS| = 2 hyperon semileptonic decay Ξ% → 𝑝𝑒!𝜈̅$ BAM-00976

n Determination of CKM matrix element and axial vector form factors from 

weak decays of quantum-entangled strange baryons arXiv:2509.09266

14

Hyperon semileptonic decays
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Hyperon semileptonic decays: 𝚲 → 𝑝𝑒!1𝝂$

In the SM：First-row unitarity relation

𝑉!" # + 𝑉!$ # + 𝑉!% # = 1

2.3𝜎 tension

A hint of new physics?

PDG 2024：Independent measurements 
𝑉./ + + 𝑉.0 + + 𝑉.1 + = 0.9984 ± 0.0007

𝑉.1 : Small（ 𝑉.1 + ≅ 1.5×10!2） The effect could be ignored in current precision

𝑉./ : Most precise; results from different decays are consistent at 𝒪(10!3) Precise and reliable

𝑉.0 : 𝜎 𝑉.0 = 2.6×𝜎 𝑉./ ；inconsistence between results from different decays

Kaon：2.3𝜎 tension from CKM unitarity

𝑉.0 = 0.2243 ± 0.0008

Tau：3.6𝜎 deviation from CKM unitarity

𝑉.0 = 0.2207 ± 0.0014

Hyperon：consistent with CKM unitarity

𝑉.0 = 0.2250 ± 0.0027

Most precise Second most precise Largest uncertainty

2.2𝝈 tension Dominated by the 𝚲 → 𝐩𝒆!_𝝂𝒆

PRL 92, 251803 (2004)

PDG 2024 HFLAV 2022

BESIII Ph.D Thesis Award in 2025
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Hyperon semileptonic decays: 𝚲 → 𝑝𝑒!1𝝂$

Γ&' =
ℬ(→*+<,-=

𝜏(
=
𝐺.# 𝑉!$ #𝑓/ 0 #Δ0

60𝜋1
[(1 −

3
2
𝛿 +

6
7
𝛿#) +

4
7
𝛿#𝑔2#

+ 3 −
9
2
𝛿 +

12
7
𝛿# 𝑔34# +

12
7
𝛿#𝑔34## +

6
7
𝛿#𝑔2 + (−4𝛿 + 6𝛿#)𝑔34𝑔34#]

Ø Extracting 𝑉!$ , requires ℬ(→*+<,-=，𝑓/(0)，𝑔56 ≡
7#(%)
8#(%)

, 𝑔9 ≡
5>(7)
5?(7)

, and 𝑔34# ≡
9>(7)
5?(7)
,

p 𝑓/(0): From LQCD

p ℬ(→*+<,-=，𝑔34, 𝑔2, and 𝑔34#：From experimental measurement

𝛿 ≡
𝑀: −𝑀;

𝑀:

PRD 70, 114036 (2004) Δ ≡ 𝑀: −𝑀;

Decay width of 𝚲 → 𝐩𝒆d%𝝂𝒆 in the SM

BESIII Ph.D Thesis Award in 2025
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Hyperon semileptonic decays: 𝚲 → 𝑝𝑒!1𝝂$

Only relative BF

Only fixed target experiment

Old results (>40 years)

PDG 2024

Research status of 𝓑𝚲→𝐩𝒆":𝝂𝒆

BESIII Ph.D Thesis Award in 2025
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Hyperon semileptonic decays: 𝚲 → 𝑝𝑒!1𝝂$

All assume 𝑔+ = 0

Old results (>30 years)

PDG 2024

Only fixed target experiment

Research status of 𝒈𝒂𝒗
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Hyperon semileptonic decays: 𝚲 → 𝑝𝑒!1𝝂$

Research status of 𝒈𝒘, and 𝒈𝒂𝒗𝟐

w
Rg

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

Cabibbo theory 1.066

Fermilab PRD41(1990)780 0.30±0.15

CERN Z.Phys.C21(1983)1 0.81±1.32

CERN PLB43(1973)237 0.90±0.80

CERN PLB37(1971)535 0.61±0.89

m3.05

𝒈𝒘:

Results are old and scarce

3.05𝜎 deviation

Only fixed target experiment

𝒈𝒂𝒗𝟐:

No experimental measurement

BESIII Ph.D Thesis Award in 2025
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Hyperon semileptonic decays: 𝚲 → 𝑝𝑒!1𝝂$

ℬ Λ → 𝑝𝑒.𝜈̅- = (8.16 ± 0.22 ± 0.15)×10.4

First absolute BF measurement

)
M
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en
ts

 / 
(1
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-310

-210

-110

1

10

210

Data
Total fit
Signal

-/pARBackground: 
Other backgrounds

)GeV (missU
-0.04 -0.02 0 0.02 0.04

pu
ll

-5
0
5

𝑁$% = 1854 ± 49

Observable This work Previous result
𝑔@A. 0.742.B.B:C8B.BC: ± 0.009 0.718 ± 0.015 [PDG2024]

𝑔@A8 −0.706.B.BCD8B.BEF ± 0.014 -

⟨𝑔@A⟩ 0.729.B.B4C8B.B4G ± 0.007 -

𝑔H. 0.93 ± 0.51 ± 0.17 0.15 ± 0.30 [PRD41(1990)780]

𝑔H8 0.89 ± 0.49 ± 0.20 -
⟨𝑔H⟩ 0.89 ± 0.35 ± 0.14 -
⟨𝑔@A⟩ 0.706.B.BGE8B.BGF -

⟨𝑔H⟩ 0.77.B.4F8B.:D -

⟨𝑔@AI⟩ −0.19.B.ED8B.E: -

Assuming
𝑔@AI = 0

Used approach allows FF 
extraction with reasonable
uncertainties using limited data

Ø This work: 
1.8 ? 10D events   →

Ø Fermilab [PRD41(1990)780]: 
37 ? 10D events   →

BESIII Collaboration, arXiv:2509.09266
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Hyperon semileptonic decays: 𝚲 → 𝑝𝑒!1𝝂$

0.22 0.23
|us|V

This work, input LQCD FF
0.0042±0.2332

ei < p eA RCabibbo, 
0.0034±0.2224

Cabibbo, hyperon av.
0.0027±0.2250

 lepton av.o

0.0014±0.2207

K meson av.
0.00085±0.22431

2|ub-|V2|ud1-|VCKM unitarity 
0.00137±0.22799

!!(#"#)

ℬ!"#"
58.0%

ℬ!$!"
27.4%

LQCD
11.2%

Others
3.4%

Ø Assume SU(3) is conserved, 𝑓K = 3/2 [PRL92(2004)251803]

𝑉LM NO D = 0.2199 ± 0.0036PQNRRR PS ± 0.0087PQNRRR SS ± 0.0004T& ± 0.0005UV

Ø Using LQCD FF prediction [arXiv:2507.09970]

𝑉LM WXVY = 0.2332 ± 0.0039PQNRRR PS ± 0.0004Z& ± 0.0006UV ± 0.0014WXVY

BESIII Collaboration, arXiv:2509.09266
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p Measurement of the absolute branching fraction of Ω! → Ξ%𝑒!𝜈̅$ BAM-00874

p Search for the |ΔS| = 2 hyperon semileptonic decay Ξ% → 𝑝𝑒!𝜈̅$ BAM-00976

p Measurement of the absolute branching fraction of Ω! → Ξ%𝑒!𝜈̅$ BAM-00874

p Search for the |ΔS| = 2 hyperon semileptonic decay Ξ% → 𝑝𝑒!𝜈̅$ BAM-00976

22
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Hyperon semileptonic decays: Ωd → Ξi𝑒d𝜈̅j , Ξi → 𝑝𝑒d𝜈̅j

)4c/2GeV (2
missM

-0.06 -0.04 -0.02 0 0.02 0.04 0.06

)4 c/2
M

eV
Ev

en
ts

/( 
4.

8 

2

4

6

8

10

12

14

16

18
Data

Total fit

Signal

Peaking background fit

Non-peaking background fit

Measurement of the absolute branching fraction of
𝛀! → 𝚵𝟎𝒆!_𝝂𝒆 (BAM-00874)

Search for the |𝚫𝐒| = 𝟐 hyperon semileptonic decay
𝚵𝟎 → 𝒑𝒆!_𝝂𝒆 (BAM-00976)

ℬ="→?$$"@A% = 5.17 ± 1.22 𝑠𝑡𝑎𝑡 ± 0.33 𝑠𝑦𝑠𝑡 ×10!B

The precision is improved by a factor of larger than two
compared to the previous world average value.
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This result represents an improvement of two orders
of magnitude over the previous upper limit.
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Hyperon excited states

ü Evidence for Two Excited Ω! Hyperons PRL 134, 131903 (2025)

p Study of 𝜓 2𝑆 → 𝐾!Λ :Ξ 1530 # + 𝑐. 𝑐. BESIII DocDB-doc-1535
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Hyperon excited states

ü Evidence for Two Excited Ω! Hyperons PRL 134, 131903 (2025)

p Study of 𝜓 2𝑆 → 𝐾!Λ :Ξ 1530 # + 𝑐. 𝑐. BESIII DocDB-doc-1535

ü Evidence for Two Excited Ω! Hyperons PRL 134, 131903 (2025)
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Hyperon excited states: Ω∗

Ø There are only 4 excited 𝛺! hyperons in the PDG, and for 2 of 
them “the evidences of existence are only fair”.

Ø According to quark model, many excited 𝛺! hyperons are 
“missed” on the experiment. [PRD 101, 016002(2020), etc]

Ø BESIII so far has collected large data sample
at center-of-mass energy above open charm
threshold, and Ξ(1820)! was confirmed using 
this data sample. [PRL 124, 032002 (2020)]

We can search for excited Ω: hyperons using the XYZ data.

From PDG
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Hyperon excited states: Ω∗
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J. Yelton et al. (Belle Collaboration), PRL 121, 052003 (2018)

M=(+%C+)" = 2012.4 ± 0.7 ± 0.6 MeV/𝑐+

Γ=(+%C+)" = 6.4!+.%#+.2 ± 1.6 MeV

Before our study, it had only been observed by the

Belle experiment and had not been confirmed by

any other experiments.

In 2018, Belle experiment discovered the excited baryon Ω(2012)!
in the Ξ𝐾 mass spectrum.
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Hyperon excited states: Ω∗

ℛ?@E
?F@E ≡

ℬ[Ω(2012) → Ξ(1530)_𝐾 → Ξ𝜋_𝐾]
ℬ[Ω(2012) → Ξ_𝐾]

Belle 2019 measurement: 
S. Jia et al. (Belle Collaboration), PRD 100, 032006 (2019)

𝓡𝜩@𝑲
𝜩𝝅@𝑲 < 𝟏𝟏. 𝟗% (90% C.L.)

Belle 2022 measurement: 
S. Jia et al. (Belle Collaboration), PLB 860, 139224 (2025)

𝓡𝜩@𝑲
𝜩𝝅@𝑲 = 𝟎. 𝟗𝟗 ± 𝟎. 𝟐𝟔 ± 𝟎. 𝟎𝟔

Conventional quark model: 
Consistent with Belle 2019 measurement

M. S. Liu, K. L. Wang, Q. F. Lü, and X. H. Zhong PRD 101, 016002 (2020);
R. N. Faustov and V. O. Galkin, PRD 92, 054005 (2015);
Y. Chen and B. Q. Ma, Nucl. Phys. A 831, 1 (2009); 
M. Pervin and W. Roberts, PRC 77, 025202 (2008);
Y. Oh, PRD 75, 074002 (2007).
……

Molecules: 
Consistent with Belle 2022 measurement

Y. H. LinN. Ikeno, G. Toledo, and E. Oset, PRD 101, 094016 (2020);
Y. H. Lin, F. Wang, and B. S. Zou, PRD 102, 074025 (2020);
C. H. Zeng, J. X. Lu, E. Wang, J. J. Xie, and L. S. Geng, PRD 102, 076009 (2020);
J. X. Lu, C. H. Zeng, E. Wang, J. J. Xie, and L. S. Geng, EPJC 80, 361 (2020);
Y. H. Lin and B. S. Zou, PRD 98, 056013 (2018).
……

Very different

VS
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Hyperon excited states: Ω∗
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(b)

𝑀𝛀(+C%K)" = 2108.5 ± 5.2𝑠𝑡𝑎𝑡 ± 0.9𝑠𝑦𝑠𝑡 MeV/𝑐+
𝛤𝛀(+C%K)" = 18.3 ± 16.4𝑠𝑡𝑎𝑡 ± 5.7𝑠𝑦𝑠𝑡 MeV

Significance = 4.1𝝈 [A new excited 𝛀 state]

𝛀(𝟐𝟏𝟎𝟗)!

𝑁𝛀(𝟐𝟏𝟎𝟗)" = 53 ± 19 𝑁𝛀(𝟐𝟎𝟏𝟐)" = 24 ± 8
𝛀(𝟐𝟎𝟏𝟐)!

Significance = 3.5𝝈

𝛀(𝟏𝟔𝟕𝟐)!

𝑁𝛀(𝟏𝟔𝟕𝟐)" = 92 ± 11

From 𝑠 = 4.130 to 4.700 GeV. ( ~19 𝑓𝑏!C data in total)
BESIII Collaboration, Phys. Rev. Lett. 134, 131903 (2025) 
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Hyperon excited states: Ω∗

Consistent

M=(+C%K)" = 2108.5 ± 5.2 stat. ± 0.9 syst. MeV/c+
Γ=(+C%K)" = 18.3 ± 16.4 stat. ± 5.7 syst. MeV

𝛀(𝟐𝟏𝟎𝟗)!, significance = 4.1𝜎 [A new excited 𝛀 state]

𝛀(𝟐𝟎𝟏𝟐)!, significance = 3.5𝜎
M𝛀(+%C+)" = 2012.4 ± 0.9 MeV/𝑐+ (PDG)

Implying that Ω(2109)! and Ω(2012)! are 
probably conventional three-quark baryons,
rather than molecules. 

LQCD, Hadron Spectrum Collaboration
PRD 87, 054506 (2013)

BESIII Collaboration, Phys. Rev. Lett. 134, 131903 (2025) 
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Hyperon excited states

ü Evidence for Two Excited Ω! Hyperons PRL 134, 131903 (2025)

p Study of 𝜓 2𝑆 → 𝐾!Λ :Ξ 1530 # + 𝑐. 𝑐. BESIII DocDB-doc-1535p Study of 𝜓 2𝑆 → 𝐾!Λ :Ξ 1530 # + 𝑐. 𝑐. BESIII DocDB-doc-1535
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Hyperon excited states: Ξ∗
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BESIII DocDB-doc-1535
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Ø Obvious signal events of 𝜓 2𝑆 → 𝐾!𝛬 :𝛯 1530 # + 𝑐. 𝑐. are observed.

Ø Some contributions of Ξ∗ to the Λ𝐾! mass spectrum have been observed; further investigations are underway.
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Summary

n During my Ph.D study, I focused on hyperon physics and contributed to these analyses:
• Hyperon semileptonic decays

1. First Measurement of the Absolute Branching Fraction of 𝚲 → 𝒑𝝁!_𝝂 PRL 127, 121802 (2021) 

2. First direct measurement of the absolute branching fraction of  Σ# → Λ𝑒#𝜈$ PRD 107, 072010 (2023)

3. Determination of CKM matrix element and axial vector form factors from 
weak decays of quantum-entangled strange baryons arXiv:2509.09266

4. Measurement of the absolute branching fraction of Ω! → Ξ%𝑒!𝜈̅$ BAM-00874

5. Search for the |ΔS| = 2 hyperon semileptonic decay Ξ% → 𝑝𝑒!𝜈̅$ BAM-00976

• Hyperon excited states
6. Evidence for Two Excited 𝛀! Hyperons PRL 134, 131903 (2025)

7. Study of 𝜓 2𝑆 → 𝐾!Λ :Ξ 1530 # + 𝑐. 𝑐. BESIII DocDB-doc-1535

p I will continue the journey with the hyperons.

Thank you to all my colleagues in the BESIII collaboration. 
It has been a great honor to work with you during my doctoral studies.

Looking forward to continuing our collaboration in the future.
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