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o Both N and n' play an important role (n understanding the low energy
quantum chromodynamics (QCD).

o Decays of the n/n’ probe a wide variety of physics issues, as T -n mixing,
light quark masses and pion-pion scattering.

o N’ meson, much heavier than the Goldstone bosons of broken chiral
symmetry, plays a special role as the predominant singlet state arising
from the strong axial U(1) anomaly.

o The decays of both n and n' mesons are used to search for processes
beyond the Standard Model (SM) and to test fundamental discrete

Theoretical predictions for Branching fraction of rare decay n’—» n*ne*e”
- Two different VMD models[3]: (2.17 £ 0.21) x 103 and (2.27 £ 0.13) x 1073
- ChPT model[4]: (2.13+0.17 ) x 1073

Previous best precision measurement [5]: (2.11 £ 0.12stat. £ 0.15syst.)x1073
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Unique opportunity to investigate the decays of n/n’ .
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Possible CP-violating contribution forseen: Decay plane

* An electric dipole type transition e’
« Manifest itself as an asymmetry of sin 2e:

N (sin2¢p > 0) — N (sin 2¢p < 0)
N (sin2¢ > 0) + N(sin 2¢p < 0)

Recent analyses
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Based on 1.3 billion J/Y events:
- N’ — OO (Phys. Rev. D 101, 032001 (2020))
- N’ — yyn (Phys. Rev. D 101, 052015 (2019))

- n' — mtn-ete” (Phys. Rev. D 103, 092005 (2021))
- N — wutu- (Phys. Rev. D 103, 072006 (2021))
- N’ — ete"ete” (Phys. Rev. D 105, 112010 (2022))

a
Previous medsurements consistent with 0 (WASA-at-COSY [6] and KLOE [7])

Due to the limited momentum resolution, some events with a true value sin2¢ < 0
are reconstructed with a value sin2¢ > 0. The fraction of such events, a is
estimated with signal MC sample.
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Based on 10 billion J/Y events:

Ago,co'rfr — 1 9
- Absolute branching fractions of n decay modes — 2ty
(Phys. Rev. D 104, 092004 (2021))
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