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n' Physics

® 1’ play an important role in understanding the low energy QCD.

® 1’ decay:

— Search for processes beyond the Standard Model;

— Offer unique opportunities to investigate decay dynamics;

— Probe a wide variety of physics issues: pion-pion scattering, CP-
violating asymmetry...

— Test theoretical model: the vector meson dominance (VMD)

models, the non-relativistic effective field theory (NREFT)...

BESIII Experiment at BEPCII

® The BESIII detector[1] records symmetric e*e™ collisions provided by
the BEPCII storage ring.
® (10087 +44) x 10° J /3 events (collected in 2009~2019)
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Search for a CP-Violating Asymmetryinn’ - n n~eTe”

® Possible CP-violating contribution

- Manifested as asymmetry in angle ¢

A __ N(sin2¢>0)—-N(sin2¢<0)
Cp — N(sin2¢p>0)+N(sin2¢<0)

® B = (2424 0.054+ 0.08) x 1073

=(29+37+1.1)%
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Observation of n' > m m u u~

® First observation of n’ » ¥ n~u*u
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— Statistical significance: 8o Phys. Rev. D 103, 072006 (2021)

Evidence for The Cusp Effectinn’ -» 7'

® Evidence for the cusp effectinn’
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M = Mtree + Mone—loop + Mtwo—loop + ...

B Fit I: Only the tree level contribution is included. (no cusp effect)

m Fitll, III, IV:

— Including the one- and two-loop levels contribution. (have cups effect)
— The @ scattering length combination:
a, —a, = 0.226 + 0.060 £ 0.012
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Summary

® Large //Y decay sample at BESIII provides an excellent laboratory to
study light meson decays.

® Compared with different theoretical predictions:

B Hidden gauge[2]| VMD|[2] ChPT[3] | BESIII results
n' ->ntn ete (1073)| 2174021 |2.27+0.13 | 2.13%317 [2.42+0.05+0.08
n' > atn utu~(107%)| 2.20+£0.30 | 2.41+0.25 | 1.57327 |1.97+0.33+0.18

— First observation of n’ » wtn~u u~
®n' >ntn ete”

— Acp =(2.9+ 3.7 +1.1)%, no CP-violation.
®n - n'ny

- Evidence for the cusp effect with a significance of around 3.50.
- apg—a, =0.226 £ 0.060 £ 0.012

® 10 billion J /1y data collected will bring more exciting results in the future.
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