
Further Selection Criteria in 

𝐽/𝜓 → 𝛾𝜂𝑐 → 𝛾𝜔𝜙



Preliminary Selection

• Charged track selection:

✓ 𝑉𝑧 ≤ 10𝑐𝑚

✓ 𝑉𝑟 ≤ 1𝑐𝑚

✓ 𝐶𝑜𝑠(𝜃) ≤ 0.93

✓ 𝑁𝑔𝑜𝑜𝑑 = 4 && 𝑄𝑡𝑜𝑡𝑎𝑙 = 0
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• Photon selection:

✓ 𝐵𝑎𝑟𝑟𝑒𝑙: 𝐶𝑜𝑠 𝜃 ≤ 0.8 && 𝐸𝛾 ≥ 25𝑀𝑒𝑉

✓ 𝐸𝑛𝑑𝑐𝑎𝑝: 0.86 ≤ 𝐶𝑜𝑠 𝜃 ≤ 0.92 && 𝐸𝛾 ≥ 50𝑀𝑒𝑉

✓ 𝑇𝑖𝑚𝑒 𝑜𝑓 𝑓𝑙𝑖𝑔ℎ𝑡: 0𝑛𝑠 ≤ 𝑇𝐷𝐶 ≤ 700𝑛𝑠

✓ 𝐴𝑛𝑔𝑙𝑒 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑛𝑒𝑎𝑟𝑒𝑠𝑡 𝑡𝑟𝑎𝑐𝑘: 𝜃 ≥ 10𝑜

✓ 𝑁𝛾 ≥ 3

• Particle identify:

✓ 𝑃 𝜋 > 𝑃 𝐾 && 𝑃 𝜋 > 𝑃(𝑝)

✓ 𝑃 𝐾 > 𝑃 𝜋 && 𝑃 𝐾 > 𝑃(𝑝)



Preliminary Selection

• Kinematic fit:

✓ 𝑒𝑐𝑚𝑠(𝐺𝑒𝑉) = (0.034,0,0,3.097)

✓ 𝜒2 ≤ 200
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• 𝜋0 𝑟𝑒𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛:

✓ 𝑒𝑐𝑚𝑠(𝐺𝑒𝑉) = (0.034,0,0,3.097)

✓ 𝑚𝜋0 𝐺𝑒𝑉 = 0.135(𝑏𝑦 𝑖𝑡𝑒𝑟𝑎𝑡𝑖𝑛𝑔 2 − 𝑔𝑎𝑚𝑚𝑎 𝑐𝑜𝑚𝑏𝑖𝑛𝑎𝑡𝑖𝑜𝑛𝑠)

✓ 𝜒2 ≤ 200



Cut1 two mass window

• 0.742 ≤ 𝑀𝜔 ≤ 0.822 𝐺𝑒𝑉/𝑐2

• 1.005 ≤ 𝑀𝜙 ≤ 1.035 𝐺𝑒𝑉/𝑐2

• 2.800 ≤ 𝑀𝜂𝑐 ≤ 3.100𝐺𝑒𝑉/𝑐2

• 𝜒5𝐶
2 ≤ 50
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Cut2 Veto 𝜋0 from 𝛾𝑟𝑎𝑑𝛾𝜋0

• Iteration the gamma pairs to get pi0, in which one gamma is from 

selected pi0 and the other is radiation gamma

• 0.155 ≤ 𝑀𝜋0 𝑎𝑛𝑑 𝑀𝜋0 ≤ 0.115 𝐺𝑒𝑉/𝑐2
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data                                                                        inclusiveMC



Cut2 Veto 𝜋0 from 𝛾𝑟𝑎𝑑𝛾𝜋0

• 0.155 ≤ 𝑀𝜋0 𝑎𝑛𝑑 𝑀𝜋0 ≤ 0.115 𝐺𝑒𝑉/𝑐2
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SignalMC



Cut2 Veto 𝜋0
𝑚𝑖𝑠 at 𝛾𝑛𝑜𝜋0𝛾𝜋0

• Iteration all the gamma pairs to get miscombined pi0, in which one 

gamma is from selected pi0 and the other is not from pi0

• 0.155 ≤ 𝑀𝜋0
𝑚𝑖𝑠 𝑎𝑛𝑑 𝑀𝜋0

𝑚𝑖𝑠 ≤ 0.115 𝐺𝑒𝑉/𝑐2
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data                                                                        inclusiveMC



Cut2 Veto 𝜋0
𝑚𝑖𝑠 at 𝛾𝑛𝑜𝜋0𝛾𝜋0

• 0.155 ≤ 𝑀𝜋0
𝑚𝑖𝑠 𝑎𝑛𝑑 𝑀𝜋0

𝑚𝑖𝑠 ≤ 0.115 𝐺𝑒𝑉/𝑐2
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signalMC



Cut2 Veto 𝜋0
𝑟𝑒𝑑 at 𝛾𝑛𝑜𝜋0𝛾𝑛𝑜𝜋0

• Iteration all the gamma pairs to get redunant pi0, in which both gammas are 

not from pi0

• 0.155 ≤ 𝑀𝜋0
𝑟𝑒𝑑 𝑎𝑛𝑑 𝑀𝜋0

𝑟𝑒𝑑 ≤ 0.115𝐺𝑒𝑉/𝑐2
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data                                                                        inclusiveMC



Cut2 Veto 𝜋0
𝑟𝑒𝑑 at𝛾𝑛𝑜𝜋0𝛾𝑛𝑜𝜋0

• 0.155 ≤ 𝑀𝜋0
𝑟𝑒𝑑 𝑎𝑛𝑑 𝑀𝜋0

𝑟𝑒𝑑 ≤ 0.115𝐺𝑒𝑉/𝑐2
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signalMC



Cut3 𝑀𝛾𝜔window 

• 1 ≤ 𝑀𝛾𝜔GeV/c
2

• The gamma here is the radiation gamma form jpsi
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data



Cut3 𝑀𝛾𝜔window 

• 1 ≤ 𝑀𝛾𝜔GeV/c
2
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inclusiveMC



Cut3 𝑀𝛾𝜔window 

• 1 ≤ 𝑀𝛾𝜔GeV/c
2
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SignalMC



Cut3 𝑀𝛾𝜔window 

• The first peak in data: 0.77≤ 𝑀𝛾𝜔 ≤ 0.84GeV/c2
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after all cuts
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Efficiency
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Criteria events Efficiency(%) Relative efficiency

SignalMC 2million 100

Preliminary 

selection

181437 9.07

cut1 129470 6.47 100

Cut1 and Veto 𝜋0
𝑟𝑒𝑑 116531 5.83 90.00

Cut1 and Veto 𝜋0
𝑚𝑖𝑠 83318 4.17 64.35

Cut 1 and cut2 77444 3.87 59.82

Cut 1, cut2 and cut3 32999 1.65 25.49



Data events number
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Criteria events

data 10billion

Preliminary selection 13m

cut1 5329

Cut 1 and cut2 3227

Cut 1, cut2 and cut3 969



after all cuts
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data



in larger 𝜔 𝑎𝑛𝑑 𝜙 area
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Thanks!


