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Motivation

 Recently, a series of Y states have been observed by Belle, BaBar

and BESIII experiments, the observation of Y states has 

stimulated substantial theoretical discussions on their nature.

 The Y(4260) state was once considered as a good hybrid 

candidate, anti-diquark tetraquark, meson molecule, and 

hadrocharmonium etc.

 To be better identify the nature of the Y states and distinguish 

various models, more precise experimental measurements, 

including the production cross section and the mass and width of 

the Y states, are essential.
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Motivation

 BESIII has measured the cross section for the process e+e− →

π+π−  J ψ precisely, and two resonant structures are observed in a fit to 

the cross section.

 Measuring the e+e− → π0π0  J ψ cross section line shape will be helpful 

to understand the resonances around 4.220 GeV and 4.320 GeV.

 Meanwhile, the ratio of cross section for neutral and charged 

processes of e+e− → ππ  J ψ will be given.
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(4222.0±3.1±1.4)MeV

(4320.0±10.4 ±7.0)MeV



Data sets

 Decay channel: 𝐞+𝐞− → 𝛑𝟎𝛑𝟎  𝐉 𝛙,  𝐉 𝛙 → 𝐞+ 𝐞−/𝛍+𝛍−

 Boss version: 702p01 + 664p01

 Signal MC: 100K for each decay channel at each energy point

 Inclusive MC: generated at 4.260 GeV 

(bhabha, di-γ, di-μ, di-τ, resDD, two-γ, hadron, ISR, qqbar, γXYZ)

 Data: 3.810~4.600 GeV old XYZ data 

+ new XYZ data (~4.2GeV)
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Events selection

- Only two Good tracks with total charge =0

- Electron: E/p>0.7 for both tracks, θe+e− < 177° if cosθe+>0.5 or cosθe−<-0.5 

- Muon: E/p<0.3 for both tracks, at least one matches more than 6 MUC layers

- At least 4 good photons

- Barrel: E>0.025GeV && |cosθ|<0.8

- Endcap: E>0.05GeV && 0.86<|cosθ|<0.92

- Time: 0 < t < 14 (×50ns) 

 qchgTrk>5°

- 𝑁π0π0<=2 for 𝑀𝛾𝛾 ∈ 0.11, 0.15 GeV/c2

- 4C + 1C( two π0s) fit to select two π0s with minimal χ2=χ4𝐶
2 +χ1𝐶

2 +χ1𝐶
2 , χ4𝐶

2 < 90

- Mass window requirement: Mπ0 ∈ 0.11, 0.15 GeV/c2
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Events selections

• E/p ratio for leptons @4180
Signal MC

- Electron: E/p>0.7 for both tracks

- Muon: E/p<0.3 for both tracks, at least one matches more than 6 

MUC layers
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• Number of MUC layers @4180



Optimization of events selection
@4.260 GeV

- Electron: 𝜃𝑒+𝑒− <177° if cos𝜃𝑒+>0.5 or cos𝜃𝑒−<0.5 

- Use inclusive MC to optimize the 

requirements with the form of merit

S/ 𝑆 + 𝐵

- The requirement causes the loss of 

efficiency about 1%.
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Optimization of Events selection
@4.260 Gev

- χ4𝐶
2 < 90

- 𝑁𝜋0𝜋0 <= 2
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Background analysis (Inclusive MC)
• 4260-hadrons (𝑒+𝑒− →  𝑋(𝜂, 𝜂𝜂 … )J ψ will be considered in systematic)

• 4260-qqbar

Modes ISR Bhabha Dimu Ditau resDD

Number 

of event
5 8 0 0 0
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Fit to invariant mass M(l+l-)
• MC shape⨂Gaussian +1st polynomial
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MC comparison

@4190
@4237

Two kinds of signal MC: 

- With intermediate Zc(3900)        - PHSP

• Two kinds of MC have comparable resolution for invariant mass distribution M(l+l-)

• PSPH MC shape convolute with Gaussian to describe signal

• The weighted efficiency will be calculated by weighting the 2-D spectrum of M(π0J/ψ) and 

M(π0π0) from PHSP to data .
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Cross section
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For new data



Cross section
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For old data



Cross section
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Next to do

 Efficiency correction

 Calculate the Born Cross section

 Fit to cross section and iteration (put cross section 

line shape of e+e− → π+π−  J ψ as input)

 Systematic uncertainties
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Thanks for your attention!



Back up

- Optimization for MUC layer requirement

- 𝜒4𝐶
2 <90- 𝑁𝜋0𝜋0 <= 2



Back up

Charmonium group meeting 18

• Compare with BianJM’s codes - using same events selection to check our procedure

- M(l+l-) @4260

663p01

dataMC

Totally same

- Updates in our analysis

- E/p (p): mdcKalTrk(pion)->mdcTrk

- Good photon: qchgTrk>5°

- reserve  J ψ → μ+μ−candidates without energy deposited in EMC (Eemc=0)

- 1C & 4C kinematic fit: set same vertex information from charged tracks vtxfit

- Using inclusive MC @4.260GeV to some optimisations



Back up
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• Compare with BianJM’s codes - using same events selection to check our procedure

- M(l+l-) @4260

663p01

dataMC

Totally same

-PhysRevLett.115.112003 (BianJM’s work)


