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Event selection

Charged tracks (MDC): 
Origin: , 

 
Vr < 1.0 cm

|Vz | < 10.0 cm
|cos θ | < 0.93

Neutral tracks (EMC): 
Endcap:  

 
Barrel:  

0.86 < |cos θ | < 0.92
Eendcap > 50 MeV

|cos θ | < 0.8
Ebarrel > 25 MeV

vertex reconstruction from  

 reconstruction through  

 identification through 

π+π−

ω π+π−π0

π0 γγ

    e+e− → ωπ0
1 → π+π−γγγγ

  π+π−π0
2

2

J/ψ → ωπ0

BRPDG(J/ψ → ωπ0) = (4.5 ± 0.5) × 10−4

BRPDG(π0 → γγ) = 0.98823 ± 0.00034

BRPDG(ω → π+π−π0) = 0.893 ± 0.006
P.A. Zyla et al. (Particle Data Group), Prog. Theor. Exp. Phys. 2020, 083C01 (2020)

http://pdg.lbl.gov/2020/html/authors_2020.html
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Event selection

Signal esclusive MC 20k
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m2gg events

 0.046±a =  1.054 

 0.48±a0 = -2.138 

 0.000079±m =  0.132894 

 6.6±n =  10.0 

 0.000078±s =  0.005435 

 0.0075±sig1frac =  0.6897 

m2gg events

mγγ

Crystal-ball plus polynomial fit on the 
 distributionγγ

σπ0 = 5.45 MeV/c2

We obtain

From the FWHM sigma 
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Event selection

Selection “C4P2”

Minimization of  
  

χ2
π0π0

χ2
π0π0 = (m(γ1γ2) − mPDG

π0 )2

σ2
π0

+ (m(γ3γ4) − mPDG
π0 )2

σ2
π0

Selected events:   6650

σπ0 ≃ 5.45 MeV/c2

Kalman fit with 4 constraints: 
  

• CM 4-momentum

Selection “C7”

Selected events:   5818

Kalman fit with 7 constraints: 
  

• CM 4-momentum 

•  resonance from  

•  resonance from  

•  resonance from 

π0
1 γγ

π0
2 γγ

π0
2π+π− γγπ+π−

Selection “C6”

Selected events:   6238

Kalman fit with 6 constraints: 
  

• CM 4-momentum 

•  resonance from  

•  resonance from 
π0

1 γγ
π0

2 γγ

+

C4

P2

Signal MC 20k samplesour choice

Efficiency of C4P2 ∼ 33.25 %
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Event selection

 comparisonχ2
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Exclusive MCSignal MC 20k

mγγmγγ

e+e− → ωπ0
1 → π+π−π0

2(γγ)π0
1(γγ)

Cut on  invariant massγγ  |m(γγ)π0
− mPDG

π0 | < 4σπ0

σπ0 ≃ 5.45 MeV/c2
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Exclusive MCSignal MC 20k

Cut on  invariant massπ+π−γγ

 0.70 GeV < m(π+π−(γγ)π0
2
) < 0.85 GeV mπ+π−γγ

e+e− → ωπ0
1 → π+π−π0

2(γγ)π0
1(γγ)
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Exclusive MCSignal MC 20k

Cut on  invariant massπ+π−γγγγ

 2.9 GeV < m(π+π−γγγγ) < 3.3 GeV mπ+π−γγγγ

e+e− → ωπ0
1 → π+π−π0

2(γγ)π0
1(γγ)
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 0.000059±RMS =  0.006223 

 0.000084±Mean =  0.132030 

Entries =  5518

 0.00040±a2 =  0.86553 

 0.00034±a20 =  0.27792 

 0.18±a21 = -0.685 

 0.0000010±m2 =  0.1330111 

 0.035±n2 =  7.977 

 0.0000011±s2 =  0.0047392 

 0.0000070±sbw2 =  0.0061984 

 0.00041±sig1fraccb =  0.78086 

 0.000088±sig1fracsig =  0.984857 

m_C4P2mggo
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m_C4P2mggj

 0.000063±RMS =  0.006653 

 0.000090±Mean =  0.132469 

Entries =  5518

 15±a3 = -9.3 

 0.11±a30 = -0.869 

 0.13±a31 = -0.113 

 0.000094±m3 =  0.132647 

 114±n3 =  1 

 0.000079±s3 =  0.006173 

 0.0024±sbw3 =  0.0105 

 0.030±sig1fraccb =  0.921 

 0.0089±sig1fracsig =  0.9419 

m_C4P2mggj

9

Exclusive MC

mγγ

Signal MC 20k

mγγ

e+e− → ωπ0
1 → π+π−π0

2(γγ)π0
1(γγ)
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Exclusive MC
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 0.00042±RMS =  0.04395 

 0.00059±Mean =  3.05857 

Entries =  5518

 0.027±a4 =  0.728 

 0.00054±a40 = -0.313033 

 0.00017±a41 =  0.00000 

 0.00061±m4 =  3.07535 

 84±n4 =  135 

 0.00053±s4 =  0.02611 

 0.76±sbw4 =  0.20 

 0.11±sig1fraccb =  1.00 

 0.010±sig1fracsig =  0.911 

m_C4P2mppgggg

mπ+π−(γγ)π0
2

mπ+π−γγγγ

Signal MC 20k

e+e− → ωπ0
1 → π+π−π0

2(γγ)π0
1(γγ) Efficiency with selections ∼ 25.13 %
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m_C4P2mggj
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Inclusive MC2009 (boss 775) 224M

                                0.70 GeV/c2 < mπ+π−(γγ)π0
2

< 0.85 GeV/c2 |m(γγ)π0
− mPDG

π0 | < 4σπ0 2.9 GeV/c2 < mπ+π−γγγγ < 3.2 GeV/c2
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 7.7±n2 =  13.3 

 0.000088±s2 =  0.003871 

 0.0014±sbw2 =  0.0112 

 0.037±sig1fraccb =  0.714 

 0.0082±sig1fracsig =  0.9901 

m_C4P2mggo

CB+BW+backgroundCH CB+BW+backgroundCH

mγγ mγγ
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Inclusive MC2009 (boss 775) 224M

                                0.70 GeV/c2 < mπ+π−(γγ)π0
2

< 0.85 GeV/c2 |m(γγ)π0
− mPDG

π0 | < 4σπ0 2.9 GeV/c2 < mπ+π−γγγγ < 3.2 GeV/c2

Expected events: (101 ± 11) × 103
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 0.0080±sig1fracsig =  0.8090 

m_C4P2mppgggg

CB+GA+backgroundCH

CB+BW+backgroundCH

mπ+π−γγ mπ+π−γγγγ

25104 × 0.8090
0.2513 × BR2

π0→γγ × BRω→π+π−π0
= 92 × 103
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Inclusive MC2012 (boss 775) 1087M

                                0.70 GeV/c2 < mπ+π−(γγ)π0
2

< 0.85 GeV/c2 |m(γγ)π0
− mPDG

π0 | < 4σπ0 2.9 GeV/c2 < mπ+π−γγγγ < 3.2 GeV/c2
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Inclusive MC
                                0.70 GeV/c2 < mπ+π−(γγ)π0

2
< 0.85 GeV/c2 |m(γγ)π0

− mPDG
π0 | < 4σπ0 2.9 GeV/c2 < mπ+π−γγγγ < 3.2 GeV/c2

Expected events: (489 ± 54) × 103
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2012 (boss 775) 1087M

mπ+π−γγ mπ+π−γγγγ

122645 × 0.8123
0.2513 × BR2

π0→γγ × BRω→π+π−π0
= 455 × 103



 analysisJ/ψ → ωπ0 BESIII IT Meeting, 15/06/2021, onlinealessio.mangoni@pg.infn.it

0.115 0.12 0.125 0.13 0.135 0.14 0.145 0.15 0.155
mgg (GeV)

0

1000

2000

3000

4000

5000

6000

7000

Ev
en

ts
 / 

( 0
.0

00
21

8 
)

m_C4P2mggj

 0.0000067±RMS =  0.0067735 

 0.0000094±Mean =  0.1327322 

Entries =  516027

 0.016±a3 =  1.234 

 0.061±a30 =  0.273 

 0.042±a31 = -0.7044 

 0.000013±m3 =  0.132904 

 0.0091±n3 =  146.0118 

 0.000028±s3 =  0.005964 

 0.0016±sbw3 =  0.0057 

 0.0044±sig1fraccb =  0.9892 

 0.0040±sig1fracsig =  0.9375 

m_C4P2mggj

15

Inclusive MC2018 (boss 775) 4600M

                                0.70 GeV/c2 < mπ+π−(γγ)π0
2

< 0.85 GeV/c2 |m(γγ)π0
− mPDG

π0 | < 4σπ0 2.9 GeV/c2 < mπ+π−γγγγ < 3.2 GeV/c2
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 0.00053±sig1fracsig =  1.00000 
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Inclusive MC
                                0.70 GeV/c2 < mπ+π−(γγ)π0

2
< 0.85 GeV/c2 |m(γγ)π0

− mPDG
π0 | < 4σπ0 2.9 GeV/c2 < mπ+π−γγγγ < 3.2 GeV/c2

Expected events: (2070 ± 230) × 103
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CB+GA+backgroundCH

CB+BW+backgroundCH

mπ+π−γγ mπ+π−γγγγ

2018 (boss 775) 4600M

516027 × 0.8160
0.2513 × BR2

π0→γγ × BRω→π+π−π0
= 1922 × 103
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Inclusive MC2019 (boss 775) 4100M

                                0.70 GeV/c2 < mπ+π−(γγ)π0
2

< 0.85 GeV/c2 |m(γγ)π0
− mPDG

π0 | < 4σπ0 2.9 GeV/c2 < mπ+π−γγγγ < 3.2 GeV/c2
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 0.00056±sbw2 =  0.01273 

 0.014±sig1fraccb =  0.728 

 0.0054±sig1fracsig =  0.9609 
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Inclusive MC
                                0.70 GeV/c2 < mπ+π−(γγ)π0

2
< 0.85 GeV/c2 |m(γγ)π0

− mPDG
π0 | < 4σπ0 2.9 GeV/c2 < mπ+π−γγγγ < 3.2 GeV/c2

Expected events: (1845 ± 205) × 103
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2019 (boss 775) 4100M

459330 × 0.8165
0.2513 × BR2

π0→γγ × BRω→π+π−π0
= 1711 × 103
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m_C4P2mggj
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Real Data2009 (boss 775) 224M

                                0.70 GeV/c2 < mπ+π−(γγ)π0
2

< 0.85 GeV/c2 |m(γγ)π0
− mPDG

π0 | < 4σπ0 2.9 GeV/c2 < mπ+π−γγγγ < 3.2 GeV/c2
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m_C4P2mppggo
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2009 (boss 775) 224M

                                0.70 GeV/c2 < mπ+π−(γγ)π0
2

< 0.85 GeV/c2 |m(γγ)π0
− mPDG

π0 | < 4σπ0 2.9 GeV/c2 < mπ+π−γγγγ < 3.2 GeV/c2

Expected events: (101 ± 11) × 103
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 0.42±a41 =  0.02 

 0.00055±m4 =  3.07497 

 3.0±n4 =  6.2 

 0.00060±s4 =  0.02402 

 0.0018±sg4 =  0.0357 

 0.021±sig1fraccb =  0.761 

 0.021±sig1fracsig =  0.991 

m_C4P2mppgggg

CB+GA+backgroundCH
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29187 × 0.991
0.2513 × BR2

π0→γγ × BRω→π+π−π0
= 132 × 103

Real Data



 analysisJ/ψ → ωπ0 BESIII IT Meeting, 15/06/2021, onlinealessio.mangoni@pg.infn.it21

2009 (boss 775) 224M

                                0.70 GeV/c2 < mπ+π−(γγ)π0
2

< 0.85 GeV/c2 |m(γγ)π0
− mPDG

π0 | < 4σπ0 2.9 GeV/c2 < mπ+π−γγγγ < 3.2 GeV/c2

Expected events: (101 ± 11) × 103
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 0.00055±m4 =  3.07497 

 3.0±n4 =  6.2 

 0.00060±s4 =  0.02402 

 0.0018±sg4 =  0.0357 

 0.021±sig1fraccb =  0.761 

 0.021±sig1fracsig =  0.991 

m_C4P2mppgggg

CB+GA+backgroundCH

mπ+π−γγγγ

29187 × 0.991
0.2513 × BR2

π0→γγ × BRω→π+π−π0
= 132 × 103

Real Data

BRPDG(J/ψ → ωπ0) = (4.5 ± 0.5) × 10−4

BRPDG(J/ψ → ωπ0) = (5.89 ± 0.13stat) × 10−4
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Backgrounds

Principal backgrounds
Exclusive MC 20k samples

e+e− → π+π−π0π0 Efficiency: 0,33%         Signal/background: 85Event selected: 65

e+e− → π+π−π0π0π0 negligible

e+e− → ωπ0π0 → π+π−π0π0π0 Efficiency: 0,11%         Signal/background: 263Event selected: 21

e+e− → ρ0π0π0 → π+π−π0π0 Efficiency: 0,10%         Signal/background: 290Event selected: 19

e+e− → ρ+π−π0 → π+π−π0π0 Efficiency: 0,14%         Signal/background: 197Event selected: 28

e+e− → ρ−π+π0 → π+π−π0π0 Efficiency: 0,12%         Signal/background: 240Event selected: 23
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Backgrounds

e+e− → π+π−π0π0

Exclusive MC 20k

Event selected: 65
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Backgrounds

e+e− → ωπ0π0 → π+π−π0π0π0

Exclusive MC 20k

Event selected: 21
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Backgrounds

e+e− → ρ0π0π0 → π+π−π0π0

Exclusive MC 20k

Event selected: 19
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Backgrounds

e+e− → ρ+π−π0 → π+π−π0π0

Exclusive MC 20k

Event selected: 28
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Backgrounds

e+e− → ρ−π+π0 → π+π−π0π0

Exclusive MC 20k

Event selected: 23
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