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Article https://doi.org/10.1038/s41467-024-51802-y

Extracting the femtometer structure of
strange baryons using the vacuum
polarization effect

Received: 13 September 2023 The BESIII Collaboration*

Accepted: 19 August 2024

One of the fundamental goals of particle physics is to gain a microscopic
understanding of the strong interaction. Electromagnetic form factors quan-
tify the structure of hadrons in terms of charge and magnetization distribu-

Published online: 11 October 2024
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DocDB | HyperNews | Indico Polarization analysis in e*e~ — J/y — baryon-antibaryon pairs

B@S’]]I Beijing Spectrometer(BESIII) Experiment CEETTIY

Zhe Zhang@,l’* Tianbo Liu®,>"" Rong-Gang Pingf—"I?,‘g“"1E Jiao Jiao Song,s’§ and Weihua Yangz’ﬁﬁﬁ’"
'Southern Center for Nuclear-Science Theory (SCNT), Institute of Modern Physics,
Chinese Academy of Sciences, Huizhou 516000, People’s Republic of China
: = . Key Laboratory of Particle Physics and Particle Irradiation (MOE), Institute of Frontier and
iy i e i e Interdisciplinary Science, Shandong University, Qingdao, Shandong 266237, People’s Republic of China
*Institute of High Energy Physics, Chinese Academy of Sciences,

- - Beijing 100049, People’s Republic of China
Highlights Highlights 4Universyity of Chinese Academy of Sciences, Beijing 100049, People’s Republic of China
3School of Physics, He'nan Normal University, Xinxiang, Henan 453007, People’s Republic of China
Extracting the femtometer structure of strange baryons using the vacuum 6College of Nuclear Equipment and Nuclear Engineering, Yantai University,
Yantai, Shandong 264005, People’s Republic of China

polarization effect

B ESI I I H ig h | ig htSoz4-1o-1z ST, ®  (Received 9 August 2025 accepted 17 October 2025; published 10 November 2025)

We present a comprehensive polarization analysis for the process e"e™ — J/y — baryon-antibaryon
pairs B B,. All possible helicity amplitudes for e" e~ — J/y and J/w — B, B, are provided, along with
their transformation properties under parity and CP operations. Taking full account of beam polarization,
Your article featured in a Nature Communications Editors’ ngh“ghts Webpage we ar'laly'ze the polarization of the J/y produ'ced in efr e annihi'lati'on and show thaF all eight independent
polarization components can be nonzero. By introducing a polarization transfer matrix, we propose a novel
method to compute the polarization transfer in the decay J/w — B;B,. Considering both hadronic and
radiative baryon decay models, we derive the joint angular distribution of the final-state particles. Focusing
on the process J/y — AZ’, we provide statistical uncertainty estimates for probing CP violation in
associated production of different baryons. This work establishes a complete framework for studying the
parity and CP violations present in baryon productions and decays within the helicity formalism.

DOI: 10.1103/mzkm-qw8w PhyS Rev. D 112, 096012 (2025)
REETVER ISR S ESS

ZuoE S | ST “first time ... not each other’ s antiparticles” —— [RgIE
s “methodology is clear and the conclusions are solid” —— 75iXaISEE  (Reviewer #3, $£—ip)

From : "Angelize Williams"<angelize.williams@nature.com>

To: "¥B3CE% Wenjing Zheng"<zhengwenjing@ihep.ac.cn>
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PHYSICAL REVIEW LETTERS 136, 141801 (2026)

Observation of the Electromagnetic Radiative Decays of the A(1520) and A(1690) to yX°

M. Ablikim et al.”
(BESIII Collaboration)

® (Received 16 July 2025; revised 16 February 2026; accepted 3 March 2026; published 8 April 2026)
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Physical Review Letters 136, 141801 (2026)
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Physical Review Letters 136, 141801 (2026)
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“a statistical tour-de-force with 10B J/y decays”
Collaboration Operations User Information _ Referee A (%_Ee)
“Publication in PRL is warranted due to first observation ...”

— Referee B (56=%¢)
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Observation of New Radiative Decays of Excited Hyperons A(1520)/

A(1690) at BESIII
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A(1520): ERMNEIES HURICIRE

Radiative decays of the A(1520) as a dynamically generated resonance ] =
(1520) RERERE RS ARETS
Rui-Xiang Shi,"? Yu-Bao Zhang,"? Jun-Xu Lu,>* Chun-Yan Song,> T and Li-Sheng Geng>*>¢-%

'Department of Physics, Guangxi Normal University, Guilin 541004, China E}g;&ﬁ]gﬁﬂgﬁi‘ei‘l‘%sﬁ*ﬁ

*Guangxi Key Laboratory of Nuclear Physics and Technology, Guangxi Normal University, Guilin 541004, China
3School of Physics, Beihang University, Beijing 102206, China
4Sino-French Carbon Neutrality Research Center, Ecole Centrale de Pékin/School
of General Engineering, Beihang University, Beijing 100191, China
3 Peng Huanwu Collaborative Center for Research and Education. Beihang University. Beiiing 100191, China s N
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Inspired by the latest BESIIl measurement ...” * S
pired Dy the iatest BE-1ll meéasurement ... A(1690): FiMESISTIEAEERRE
Inspired by the latest BESIIg measurement of the A(1520) — yX° radiative decay, we systematically study
the decays A(1520) — yA(X") within the chiral unitary approach, where the A(1520) is treated as a dynam-
ically generated resonance from meson-baryon interactions. Compared with previous chiral unitary studies, yZO Eg ’ VI\ *imi}u“
we adopt dimensional regularization for S-wave loop integrals to preserve gauge invariance and, for the first
time, include Feynman diagrams with photon coupling to intermediate baryons. Our calculated partial decay

At “ A Y S n
width T'(A(1520) — vX°) agrees well with the new BESIII data, whereas the predicted T'(A(1520) — vA) is mﬂzmﬁ ﬁ%ﬂglkﬂgﬁﬂlﬂ@
considerably smaller than the CLAS experimental result. By comparing our results with predictions from var- aﬁ%ﬂieﬂg*%_%ﬂﬂﬂﬁ&ﬁﬂmgﬁ
ious quark models, we discuss the internal nature of the A(1520) resonance, highlight its complex component
structure, and stress the need for more refined theoretical frameworks and further experimental measurements. \_ Y,

arXiv:2605.14946
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