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Introduction

°n/n' : arich physics field
o Unique place to test fundamental symmetries in QCD
at low energy region
® Probe physics beyond the Standard Model (SM)
e VMD, ChPT(Box Anomaly, U(3) ChPT), Dispersion, ...

n/m' —2y chiral anomaly

n'—ve+e- Transition Form Factors (TFF)
n'—y+n- box anomaly

n' —n+rn-n0, 3n0 quark masses

n/n' = p+p-n0,e+e-n0® C violation
n/n' — pe LF violation



Source of n/n’ events

VES  Gams(-4m)

CLEO
cClC'g"; i\ :

Collaboration

CLAS Crystal Ball WASA-at-COSY




Introduction

B 1.3X10% J/y events (2009+2012)

m n/n’ from J/vy radiative decays
-2 1.4x10¢ n
> 6.8x106 n'
m n/n' from J/y hadronic decays (e.q.,
J/y—>¢n)
-2 5x105 n
2> 3x105 n’
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T'(n' — vete™)/T(n — vy) is 4.1 x 1072 at the 90%
confidence level (CL) from the CLEO Collaboration.
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QED calculation

(4% ]
o
o
-
o

w

N
o
o
-
o
N
|

-
o
A e B SR

o
o
Events/ (0.1 GeV/c?)

b e o '0 010203 04 0506 0.7 0.8
0.85 0.9 0.95 1 1.05 M(e"'e-) (GeVICZ)
M(ye*e) (GeV/c?)

sobby

Events/ (5 MeV/c?)

liinitite

LU= 7e € ) _ (3.1340.09(stat.) £ 0.07(sys.))x 10~

L@ =) PRD92 ('15) 012001

B(n' = rete’) =(4.69+0.20(stat.) +0.23(sys.))x10~*

4.2X104 effect meson theory, PRC61,035206 8



1o M)
dF » 11F(g) =
= 35|, = —7]£\‘ (g )‘ (N —g) + A2y
1A, =(0.79£0.04(stat.) £ 0.02(sys.))GeV
Y,y =(0.13£0.06(stat.) £ 0.03(sys.))GeV

- -2
1b, =(1.60+0.17(stat.) £ 0.08(sys.))GeV
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® In agreement with the results of 1" —yu+u- from CELLO
b, =(1.7£0.4)GeV

®Theoretical predictions:
b, = 1.45GeV™?  vMD

b, =1.60GeV ™ ChPT
b, = 1.53")..GeV >  Dispersion
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Chiral Perturbation Theory (ChPT)
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Crystal Barrel : o =(1.80+0.49+0.04)GeV
S =(0.04£0.36+0.03)GeV
GAMS —2000: o = (2.7+1.0)GeV >
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Vip)) >z (p)r (p)x(py),  V=nn,04......
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- BR ' + —_0 BR ’ 0_0_0
\ (77—>7z7z7r)and (n>nrr)

- BR(n' > "7 n) BR(n' = n°7"n)
| B 3 m,—m
r=-"1227% ~(16.8 4_—u)?
I ( )1 6( " )
n'>rmn d-u quark masses

U(3) ChPT, Borasoy, Nildler 2005:
BR(n — ntnn0) = 1.8% large p*n~ + cc
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B(n'> p*m-+c¢cc)= (744 £ 0.60 £ 1.26 + 1.84)x10*

B(n' @ n°n°rn%) puzzle

B(n' = n9m%n) /B(n' = nmn°)
from GAMS ('84,87,08)
(78+10) x 104

VS BESIII (159+12) x 10-4

arXiv 1606.03847
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Summary

« BESIII as ' factory
* Published as /' analysis:

e N'ontan® DP PRD83, 012003 ('11)
e n/m'—-ntr  CPV, UL PRD84, 032006 ('11)
e N>t BR PRD87, 092011 ('13)
* invisible decays UL PRD87, 012009 ('13)
 weak decays UL PRD87, 032006 ('13)
*nN'—4n BR PRL112, 251801 ('14)
* n'—>vyete- BR,TTF PRD92, 012001 ('15)
e notnnd, nMm'—-af7070 DP  PRD92, 012014 (*15)
e N—>Ktnr+cc UL PRD93, 072008 ('16)

_ Red results based on '09 J/y data. 47
more light mesons: o, ¢, ......



