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J/p —=yn/n = 1x10"n/5.2x 10"y

J/p — ¢n/n’ = 4 x 10%y /2.5 x 1057’

Hadronic decays
Radiative decays

Rare and forbidden decays

7 = 2(ata), nta wlx0

First Observation - BR

PRL112, 251801 (2014)

n = ~yete” First Observation - BR - TFF PRD92, 012001 (2015)

n— ata 7P, n/n — mOr0r0 Matrix Elements - m, — mg PRD92, 012014 (2015)
7 — wete™ First Observation - BR PRD92, 051101 (2015)

n — K Weak Decay - UL PRD93, 072008 (2016)

1 — pm First Observation - BR PRL118, 012001 (2017)

7 — yya° BR - B Boson PRD96, 012005 (2017)

n —ymtT BR - Box anomaly PRL120, 242003 (2018)
n—atan, 1 — %%, Matrix elemts - Cusp Effect PRD97, 012003 (2018)

w—atr 7°

Dalitz plot analysis

PRD98, 112007 (2018)

P =y BRs - Chiral anomaly PRD97, 072014 (2018)
n" = m uL PRD100, 052015 (2019)
Absolute BR of 7’ decays BRs PRL122, 142002 (2019)

7 — 7007070

CP violation - UL

PRD101, 032001 (2020)

+

7 = rtrete”

BR - CP violation asymmetries

PRD103, 092005 (2021)

A S S Tl T

BR - Decay dynamics

PRD103, 072006 (2021)

Absolute BR of 1 decays

BRs

PRD104, 092004 (2021)

' — 7070y

Cusp effect

PRL130, 081901 (2023)
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Study the fundamental properties of QCD at low energies
Test effective ChPT
Investigation on 1t and 1N final interactions

Sizeable cusp effect in this decay
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Absolute BFs of n/n’ decays ¥ PRLIZ2, 142002 (2019)

PRD104, 092004 (2021)
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As the BFs of the rare decays are obtained via hormalization to ido
the dominant decay modes, a precise determination of the BFs of ~ ey o my e e’
the dominant decay modes of the N and N’ is essential O B — Jyoeten
% - Jiy—on
E 6 — Jhy—ninnl ]
« Reconstruct the inclusive photon spectrum from = [ 7o AllBackgrounds
@ r i
radiative J/y decays S o[ ’
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5 e
o Excellent momentum resolution for electrons @MDC = #'}#Hi{» poatth g gt R
Q:_S 0 ?#* éﬁ%{...i.;,.. h*#{'ﬁﬁ{. §§§§§§§Hﬂ#*ﬁﬁ {u#
0.2 0.4 0.6 0.8
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B(J/w — ’yn) = (1 108 4+ 0 027) % 10—3 ataa® 23.04+£003+054  2260+035+029  2292+028

Ty 4.38 £0.02 £0.10 396 £0.14 +£0.14 422 £0.08
Prog. Theor. Exp. Phys. 2020, 083C01 (2020)
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Improve the knowledge on low energy QCD
Test Chiral Perturbation Theory predictions
Study Form Factors

Test fundamental symmetries

Search for charge conjugation violation

Search for new physics BSM

HIGH STATISTICS
HIGH PRECISION

10B of J/y !

Light Meson Factory

W= ataete” BR - CP violation asymmetries | PRD103, 092005 (2021)

W —=atr T BR - Decay dynamics PRD103, 072006 (2021)
Absolute BR of 7 decays BRs PRD104, 092004 (2021)
7 — 7070 Cusp effect PRL130, 081901 (2023)
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Shuangshi Fang
(for the BESIII Collaboration )

y conversion: n/n’ inclusive decays =~ e

* 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)
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The interference term can be extracted by the asymmetry of sin2¢ distribution s"2¢

Events / 0.01

A new sources of CP violation outside flavor-changing processes

N(sin2gp = 0) — N(sin 2 < 0}

A, — (2.9 % 3.7 £ 11,y)%

Nisin2g = 0) + N(sin 2p < 0)

Dao-Neng Gao, Mod.Phys.Lett.A17 (2002) 1583]
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N>t

n'—mmI*l~ has similar structure of
n—mmy, replacing the y with an of f-shell
one that decays into a lepton pair

— Box anomaly

— Form factor > (g-2),

— Test the CP symmetry

Chinese Physics C42 (2018) 023109

N —ete ete” 2.10(45)x10°6
W —utu ptu 1.69(36)x10~8
W —ete ptp™ 6.39(91)x10~7

Thimo Petri, arXiv: 1010.2378
—Test the theoretical models

—Form factors—> (g-2),.
—No experimental evidence yet! N



