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Overview

- Motivation

- Studied processes

* Choice of the energy points

* Luminosity hypothesis

- Summary



J/y Strong and Electromagnetic Decay Amplitudes

Resonant contributions
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lectromagnetic Decay Amplitudes

ed channel
3g match 3qq pairs

Without EM contribution p = n, due to isospin

With EM contribution amplitude has opposite sign,
due to magnetic moments

BR 7 should be § BR;

But the BR are almost equal according to BESIITI!:
BR(J/y — pp) = (2.112 = 0.004 + 0.027)-103%
BR(J/y — nn) = (2.07 + 0.01 + 0.14)-10-3%

» Proof of 90° phase

[1]J.M. Bian, J/y -> ppbar and J/y -> nnbar measurement by BESIII, approved dr




ectromagnetic Decay Amplitudes

AMPLITUDES HARD TO BE EXPLAINED!

rturbative regime (« 'y, ~ 93KeV )

D — real A,, A5,

* QCD does not provide sizeable imaginary amplitudes (2, 10° at most [])
*a J/y - V glueball mixing ?) may explain imaginary amplitudes; and y'?

» determination of phases &, rely on theoretical hypotheses

EXPERIMENTAL DATA

* no interference term in the inclusive J/y and ¢’ production

- expected evidence of an interf. ferm in e*e— J/y —y'yr @ BESIT B3I

* no clear evidence of interf. or glueball in ete— J/y — pmt @ BES
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[4] J.Z. Bai et al., Phys. Rev. D 54, 1221 (1996).



Was' an Interference Already Seen?
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e of the Processes

enario: does not see anything

e phase is there, but the mean goes 1o O

Interference oc (f |3g) (f | )
Sum over all the final states Z<39 | TXCE {7

Closure approximation Z| f)(f|=1

But (39|»)=0 orthogonal states

If we sum over all the channels, the int



of the Processes

enario: could see interference effects
/g ->pp,in NN
BR ~2.17x103% 0,4~ 11 pb
cee > J/y->pn VP
BR ~ 1.69% Ocont™ 20 pb

cete > J/y -> 2(nn)nd
BR ~ 3.37% O s~ 500 pb

All the other channel for free



Cross Section (pp)
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ross Section (pn)
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Cross Section (bn)
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arXiv:1105.4975v2 [hep-ex], BABAR Collaboration (2011).



ase Generator

enerator

onte-Carlo method (100000 iterations)
» Cross section evaluation at each point

» Beam spread gaussian (0.93)

* Radiative correction (simple model to be optimized)
* Max radiation 300 MeV (~20% E.p)

* Cross section:

C, +Cicll
W W, +IT

2
o[nb]=1278_ Out{@} 10"
W




Yields for e*e -> pp
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slope

erence: O°

he continuum
Student test
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erence: O°

the continuum
Student test
slope

» Deep position
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rgy Points Choice

erence: O° : :
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slope

» Deep position
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gy Points Choice
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» Deep position
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Points Choice
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Luminosity:
.64-1031, 1032,
032 5.1032 1033

* Time: 1 day = 86400 s
* Injection efficiency = 0.8

* Reconstruction efficiency
pp = 0.67
pn = 0.38
bn = 0.20

*Rate=L -0

osity Hypothesis

Integrated Luminosity
6.91-103%, 5.97-103%°,

6.91-103¢, 1.38-10%7,
3.46-103%7, 6.91-10%7




procedure

PP

ch point 100 times
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procedure

PP

one with Monte-Carlo method

Includ o riemp
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of the Fit (pn)
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Results

ys of data taking 90° case
Luminosity | J/y — ppbar JIp — pr

103t 25.3° 17.6°

8.64+103! 5.4° 3.8°
1032 5.0°
221032 3.5°
51032 2.2°
1033 1.6°




Summary

est on J/y decay amplitudes
oice of processes
* Continuum cross section
» Simulation of different phases
* Reasonable energy point choice
- deep position at O°
* higher gradient region at 90°
* Fit routine
« Estimation of statistical error
* Precision of fit — Luminosity dependence

Next Steps

* Investigation of Bxr reaction
 Optimization of the procedure



