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OUTLINE

@ Light meson physics
@ BESIII: a light meson factory

@ What is "NEW" at BESIII ?

@ Summary



Light Meson Physics
@ Light mesons K K

@ Important roles in particle physics, e.qg.
strong interactions, Quark Model, CP
violation ...

@ Rich physics " * Q) d
@ Test ChPT predictions "
@ EM Form factors

@ Test fundamental symmetries : =
@ Probe new physics beyond the SM



Source of n/n’ events

PR O9

Collaboration

CLAS(12) Crystal Ball WASA-at-COSY

KLOE-2 BESIII JEF @ GlueX
New proposals: REDTOP, n factory at HIAF......



n/n’ events at BESIII

A light meson factory |
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BESIII: an important role in n/n’ decays
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New decays

n'->2(rttre), e nOnd
n'->yete”

n'->oete”

n'=>pm
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n'—>ntnutu-

n'->e+e-e+e-
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Observation of N —p*m-
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Amplitude analysis of n'—p*mr
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Analysis with 10 billion J/vy is in

progress |
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Observation of n” —»m+m-mr+m-, M+M-TOMO
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Amplitude analysis results
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TFFs as experimental input @ BESIII

HLbL contributions

Pseudoscalar TFFs are experimentally accessible in
three different processes

'Y*

Dalitz decays 0 < q2 < M? Annihilation process g2 = s > M? Two photon process
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Transition Form Factors in n/n” —ye*e-
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Observation of n’'>ete e*e-
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Updated results on n'>m*nI*|- J8EP07 (2024)135
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Amplitude analysis results
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New decay mechanisms

Precision study of n'=>ym*n-
Cusp effect in n'=>nnn

PRL120, 242003(2018)
PRL130, 081901(2023)
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n" —ym*n decay dynamics
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PRL120,242003(2018
high term of ChPT— box anomaly - (2018)

HEPData: https://www.hepdata.net/record/ins1641075



Model-(in)dependent fit

p(770)-w-box anomaly p(770)-w-p(1450) P(s,)= 1+ a s .+ P O(s2,.)+d
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v p(770)-w cannot describe data well
v Extra contribution (maybe p(1450) or box-anomaly) is also necessary

Analyses of n/n” —ym*n- with 10 billion J/y are in progress |



Evidence of the cusp effect in n" >mOnOn

PRL130,081901(2023)

® Investigation on mm and mn final interactions

® The cusb effect is sizeable in this decay
o 16
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Determination of the light quark mass ratio using n'=>nn decays?

A. Guevara, FK Guo, HJ Jing arXiv: 2502.02837



https://arxiv.org/abs/2502.02837
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Comparison to experimental and theoretical results

a = —1.097 £ 0.005 + 0.001
b = 0.158 + 0.006 % 0.003
d = 0.070 £ 0.006 + 0.001
f 0.134 £+ 0.010 + 0.003
¢ = —1.086 £ 0.006 £ 0.001
b = 0.162 + 0.006 & 0.003
d = 0.083 £ 0.007 + 0.001
f = 0.118 £+ 0.011 + 0.003
g = —0.053 £ 0.017 + 0.003
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New approaches

Absolute Measurement of BFs of n’ decay modes
Novel approach to investigate n decays

PRL122, 142002(2019)
PRD108,014038(2023)
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y conversion: n/n’ inclusive decays

* A novel way to measure the absolute BFs of n/n" decays
» Excellent momentum resolution for electrons @MDC
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First Measurement of Absolute BFs of n' /n decays

PRL122, 142002 (2019) 10> PRD104, 092004 (2021)
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New approach to investigate n decays with n'>m*nn

Xiao-lin Kang, Yuyao Ji et al, PRD 108, 014038 (2023)
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@ Production rate lower than n’

@ Background from QED and J/vy decays

J/w—yn 2 1x107n
J/y—yn', N—-n"nn—>22x107n

One more n' constraint to suppress the background events |
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@ Background level is low

vV 29‘/}, m%/ = qz = irvmv |
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TFF comparisons Dark photon searches
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Summary

m BESIIT: a light meson factory

® a unique place for light mesons
® Allow to study light meson decays with high precision

m Significant progresses achieved on n/n’ decays
® n/n' : hadronic, radiative and rare decays
® New proposals: STCF, HIAF, RETOP ......
m Together with other experiments, the light meson physics

will be into a precision era



Many thanks !



