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Light Meson Physics

. . . . K® N
@ Play important roles in particle physics,

e.g. strong interactions, Quark Model,
CP violation ... y

@ Rich physics n n O m
@ Test ChPT predictions
@ EM Form factors

@ Test fundamental symmetries K KO

@ Probe new physics beyond the SM
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Bird view of BEPCII
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The BESIII Detector

Super-conducting

Drift Chamber (MDC) magnet (1.0 tesla)

oP/P (°/,) = 0.5%(1GeV)
Saeiax (o) = 6%

Time Of Flight (TOF) =
o;: 90 ps Barrel o
110 ps endcap

uCounter

8- 9 layers RPC
OR®=1.4 cm~1.7 cm
EMC: GoEANE(/,)=2.5% (1 GeV)
(Csl)  o,,(cm)=0.5-0.7 cm/VE



n/n” decays at BESI ||
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m 10 billion J/y events available

m BESIIT: alight meson factory

mJ]/y—yn/n' = 1x107n, 5.2x10’n
]/ y—in/n > 4x100n, 2.5x10n



n/n” decays at BESIII

Hadronic decays
Radiative decays

Rare/forbidden decays
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First observation, BR
First observation, BR, TFF
Matrix elements, m -my
First observation, BR
Weak decay, UL

First observation, BR

BR, B boson

BR, box anomaly

Matrix elements, cusp effect
Dalitz plot analysis

BRs, chiral anomaly
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CP-violation, UL
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BR, decay dynamic
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Cusp effect

Matrix elements, cusp effect
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-  Box anomal
n'—nw I*1~ has similar structure of Y

n'—n*ny, replacing the y with an off-  * Form factor = (g-2),
shell one that decays into a lepton palir e Test the CP symmetry



n'->mn'nete”
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With high statistics of 10 billion J/\y events, possible to access the transition form faI%tor



Search for CP violation in n'—n+n—e+e—

-
CP conserving M1 ¥ emission CP violating bremsstrahlung
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The interference term can be extracted by the asymmetry of sin2 ¢ distribution
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Dao-Neng Gao, Mod.Phys.Lett.A17 (2002) 1583]
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n' - I

Chinese Physics C42 (2018) 023109

n'—eTe ete™ 2.10(45)x107°
N —ptp ptp= 1.69(36)x10~8

N’ —ete utu= 6.39(91)x10~7

By means of data-driven approach based
on the rational approximants applied to

7%, n,n' transition form factor data in

Thimo Petri, arXiv: 1010.2378 . )
space-like region

* Test the theoretical models
* Form factors—> (g-2),
* No experimental evidence yet!
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Evidence of the cusp effect in n’ - nu®n’

® S-wave charge-exchange r'esca'l"rer'ing: ot = B. Kubis and S. P. Schneider, EPJC 62, 511 (2009)

om0 S. Gonzalez-Solls, E. Passemar EPJC78, 758 (2018)

® A prominent cusp at the center of mass energy

. . . . . 10° ¢
® Investigation on nn and wn final interactions : N
® Sizeable cusp effect in n' - %7’y 10*F
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®m Fits at different cases
m Evidence of the cusp effect @ 3.5¢

nr interaction not included!
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Updated resultsonn - ntn n’,n - ntn n’

n — 3 violates isospin symmetry and is related to the difference of light-
quark masses. Therefore, n — 3m offers a unique way to determine the
guark mass.
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a,b,c,d,e,f,g are the Dalitz plot matrix elements
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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
a = —1.086 £ 0.006 + 0.001
b = 0.162 + 0.006 £ 0.003
d = 0.083 £ 0.007 £ 0.001
f = 0118 + 0.011 £ 0.003
g = —0.053 £+ 0.017 + 0.003
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This work
- (a)
This work
KLOE-2 [15]
KLOE-2 [15]
BESIII(2015) [16]
WASA at COSY [13]
CBarrel (fixed d) [45]

Layter [46]

NREFT [4]
Bethe-Salpeter Eq.[47
Simplified dispersive{44
Dispersive Theory*[43
ChPT NNLO [3]
ChPT NLO* [3]
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Dalitz matrix elements are extracted under different assumptions. Our results are
consistent with KLOE-2 results. And can be compared directly with different models.
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Summary

B Recent results on Light Meson decays are presented
® n/n’ : hadronic, radiative and rare decays
m BESIII: 10 billion Jhy events

® a unique place for light mesons
® Allow to study light meson decays with high precision
B More results are expected to come soon

® Dalitz plots of n /n’ decays
® Rare and forbidden decays
® Form Factors
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