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Intro
o The aim of the “task force” is to 

join the efforts and share the 
available expertise inside BESIII

o The “ first mission” is to create a 
“fertile environment” to make 
these analyses blooming and to 
reach common good practices 
and to stimulate dedicated 
discussion to validate the results.

o The group meetings are scheduled 
usually once a month

o They have started in March 2021.
o The list and material of the 

meetings are available @ 
https://indico.ihep.ac.cn/category/
820/

o These analyses both in Tau-Qcd
and Charmonium

https://indico.ihep.ac.cn/category/820/


Numbers

• Many channels with on-
going analysis.

• One published result

• 3 RC
• 3 AG



Channels
J/psi scan
• (5pi,etapi+pi-,mumu) (YADI)
• ppbar (Marco)
• S+anti-S- (Jaijun)
• Σ!"Σ! (Muzaffar)
• Phi eta (Yuri et al)
• K+K-(Francesca, TBR)
• Lambda/Lambdabar+X(Qu)

Psi(2s) scan
• ppbar (Yanan/Yadi)
• Σ!"Σ! (Muzaffar)
• ΛLbar
• Xi+Xi-bar (Congyu Li)
• K+K- (Yadi)
• Omega+Omega-(Zequing)
• Omega pi0 (Baoxin)
• Pipijpsi (Giulio)



Two observables can be checked:
• The Born xs far from the resonance 
• the BF

What is expected?

nonresonant cross section



https://doi.org/10.1103/PhysRevD.105.114001

“….depends on the relative size and phase between the resonance 
and continuum amplitudes. Two ratios are defined to estimate the 
size of these effects, the ratio of the contribution of the interference 
term to the resonance term and that to the continuum term. We 
find that the first could be as large as a few percent for narrow 
resonances, and both could be large for broad resonances. This 
indicates that the interference effect is crucial for the measurements 
of the branching fractions aiming at the percent level or better 
precision and needs to be measured or estimated properly.”



Measurement of the phase between strong and electromagnetic 
amplitudes of J/ψ decays(5pi,etapi+pi-,mumu) (YADI)

• https://www.sciencedirect.com/
science/article/pii/S0370269319
301558

First and last phase paper published by BESIII



The branching fraction of J/ψ → ηπ+π−
is (3.78±0.68)×10−4, which is more accurate than the existing world average 
value of (4.0±1.7)×10−4

the branching fraction of J/ψ decays to 5π is measured to be (4.73 ± 0.44)% 
or (4.85 ± 0.45)%, which is consistent with the world average value of 
(4.1±0.5)%



• Yadi &co stanno preparando un articolo che 
descrive la funzione analitica di fit..poi sara’ 
disponibile per la collaborazione.



Measurement of the phase between strong and 
electromagnetic amplitudes of J/ψàppbar (MARCO)

PDG

BF w/o interference with the cont

Interf. effect seems to be 9 10^-5

PDG is not in the middle

Waiting for analysis in psi(2s)à

PipiJ/psi (already started)

In RC

@RC



Comparisons with the literature
xs(3050 MeV)=(10.1±1.1±0.6 pb)

at 3.0 GeV sB=(9.9±0.9)pb (MARCO)and sB(9.2±1.0±0.3 pb) (Phys. Rev. Lett. 124, 042001 (2020))
In agreement

https://doi.org/10.1103/PhysRevD.87.092005

https://doi.org/10.1103/PhysRevD.88.072009
untagged

tagged

MARCO



J/y àS+anti-S- decay (Jaijun)

In RC
Jaijun changed experiment (still trying to finish)

@RC



Literature comparisons

Liang on psi/psi’ sample

Problem with BF

PDG: (1.50±0.24)*10-3

Both lower
Than PDG!



Sigma born ..in agreement  (large uncertainties)

https://www.sciencedirect.com/science/article/pii/S0370269321000502?via%3Dihub

https://www.sciencedirect.com/science/article/


Yuri, Zequn

@J/psi
@AG



PDG

https://journals.aps.org/prd/pdf/10.1103/PhysRevD.76.092005

Both higher!



https://journals.aps.org/prd/pdf/10.1103/PhysRevD.74.111103

@3.687 GeV

@10.8 GeV

Needed Born xs to compare 



https://docbes3.ihep.ac.cn/DocDB/0011/001118/005/Memo_jpsi.pdf

Muzaffar still working on it



https://doi.org/10.1016/j.physletb.2022.137187

PDG

In agreement (large uncertainties)

Both higer!



(𝝍 𝟐𝑺 → 𝚺𝟎'𝚺𝟎)

Muzaffar

IN AG review



PDG

Lower!!



y(3686)àK+K-

PDG VALUE

YADI

Lower!!!

@RC

Large relative difference btw the values



Phase fitting

Yanan y(3686) àppbar

Preparing memo



https://docbes3.ihep.ac.cn/DocDB/0012/001234/002/Jpsi_to_l
ambda_lambdabar%2BX_memo_V1_0.pdf

summed branching fractions of J/ψ exclusive decays containing 
Λ/ ¯Λ is less than 1.7%

Memo ready



e+e-àΛΛbar using y’ scan data 

üBy studying the relative phase between strong and electromagnetic amplitude , one can deeply 
understand the dynamic mechanism of quarkonium decay 

üSo far, no theory can give a satisfactory explanation for the origin or constraint of the phase 
between electromagnetic and strong decay 

Event selection    
•|cosθ|<0.93, Ngood≥2 

•PID, TOF and dE/dx 

P: prob(P)>prob(π), prob(P)>prob(K) 

π: prob(π)>prob(P), prob(π)>prob(K) 

•Good photon 

Ngam=0

MBC method is used 

Jianyong Zhang 



Preliminary results

Ecm(GeV)

• Optimization of event selection and systematic uncertainty are in progress

No elements to compare xs and BF

Only one phase angle





No elements to compare xs and BF

Only one phase angle





No elements to compare xs and BF Only one phase angle



Only positive phase



Only one value (?????)



Needed Born xs to compare……..



PRD 107 (2023), 3,032007 cont

Giulio ce ne parla…



Which channels would be interesting to investigate?



Few years ago…………….



Simone & Alessio

https://doi.org/10.48550/arXiv.1905.01069



Long time ago…………….



https://docbes3.ihep.ac.cn/DocDB/0003/000327/001/psip_scan_note.pdf BR7 proposed….



BR7 proposed….



What else?





One/ two order of magnitude lower

4 particles final state
K+K-pi+pi-

K*(892)0K0


