
Further Selection Criteria (1.1 Ver) 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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Efficiency
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Criteria events Efficiency(%) Relative efficiency

SignalMC 2million 100

𝑁𝑔𝑜𝑜𝑑 = 4 && 𝑄𝑡𝑜𝑡𝑎𝑙 = 0 573218 28.66

𝑁𝛾 ≥ 3 305289 15.26

Pass Pid 280427 14.02

Vertex Fit 279012 13.95

Pass 4C 187933 9.40

Pass 5C 181437 9.07

cut1 129470 6.47 100

Cut2 veto 𝜋0
𝑟𝑒𝑑 116531 5.83 90.01

Cut2 veto 𝜋0
𝑚𝑖𝑠and 𝜋0

𝑟𝑒𝑑 85219 4.26 65.82



background analysis
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• The yellow part has strange 𝜔 shape and 𝜙 shape , but there is no such 

structure in data, maybe its BR is over-estimated in inclusiveMC.

• The inclusive MC analysis under preliminary selection and cut1



background analysis
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A missed but dominant 
background

8

• 𝐽/𝜓 → 𝜂′ 𝛾𝜔 𝜙(𝐾+𝐾−) exclusiveMC are generated.

• A kind of background which is missed in inclusiveMC, but it’s a dominant 

background in signal area. 

• The shape with the same preliminary selection: 

data



exclusive MC shape
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Cut2 Veto 𝜋0
𝑟𝑒𝑑 from 𝛾𝑛𝑜𝜋0𝛾𝑛𝑜𝜋0

• Iteration all the gamma pairs to get redundant 𝜋0(the closest one to 0.135GeV), 

in which both gammas are not from 𝜋0

• 0.155 ≤ 𝑀𝜋0
𝑟𝑒𝑑 𝑎𝑛𝑑 𝑀𝜋0

𝑟𝑒𝑑 ≤ 0.115𝐺𝑒𝑉/𝑐2
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data                                                                        inclusiveMC



Cut2 Veto 𝜋0
𝑟𝑒𝑑 from 𝛾𝑛𝑜𝜋0𝛾𝑛𝑜𝜋0

• 0.155 ≤ 𝑀𝜋0
𝑟𝑒𝑑 𝑎𝑛𝑑 𝑀𝜋0

𝑟𝑒𝑑 ≤ 0.115𝐺𝑒𝑉/𝑐2
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signalMC

• a large part can’t have a redundant 𝜋0, which leads to high efficiency  



background analysis of 
cut 𝜋0

𝑟𝑒𝑑 part
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further research of Veto 
𝜋0
𝑟𝑒𝑑 from 𝛾𝑛𝑜𝜋0𝛾𝑛𝑜𝜋0

• 𝐽/𝜓 → 𝜙𝜋+𝜋−𝜋0𝜋0 and 𝐽/𝜓 → 𝜔𝐾+𝐾−𝜋0 exclusive MC are in process to study 

this cut 
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Cut2 Veto 𝜋0
𝑚𝑖𝑠 from 𝛾𝑟𝑎𝑑𝛾𝜋0

• Iteration the gamma pairs to get 𝜋0 (the closest one to 0.135GeV), in 

which one gamma is from selected 𝜋0 and the other is radiation gamma

• 0.155 ≤ 𝑀𝜋0 𝑎𝑛𝑑 𝑀𝜋0 ≤ 0.115 𝐺𝑒𝑉/𝑐2

14Signal MC



angle distribution of 
reconstruction and truth
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• pics are from signal MC

• the left panel is angle distribution between reconstructed 𝜋0 and truth 𝜋0, while 

the right panel is angle distribution between reconstructed 𝛾𝑟𝑎𝑑 and truth 𝛾𝑟𝑎𝑑



background analysis of 
veto 𝜋0

𝑚𝑖𝑠 part
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further research Veto 
𝜋0
𝑚𝑖𝑠 from 𝛾𝑟𝑎𝑑𝛾𝜋0

• 𝐽/𝜓 → 𝛾𝜙𝜔 exclusive MC are in process to study this cut.
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Thanks!
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Here starts 

backup



inMC topology after cut1
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inMC topology of pi0red part
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inMC topology of pi0mis part
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etaprimephi dec
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pi0mis after cut1
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data                                                   inMC



Efficiency
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Criteria events Efficiency(%) Relative efficiency

InclusiveMC 10b 100

𝑁𝑔𝑜𝑜𝑑 = 4 && 𝑄𝑡𝑜𝑡𝑎𝑙 = 0 1.3b 13

𝑁𝛾 ≥ 3 66m 6.6

Pass Pid 63m 6.3

Vertex Fit 62m 6.2

Pass 4C 17m 1.7

Pass 5C 15m 1.5

cut1 1506 100

Cut2 veto 𝜋0
𝑟𝑒𝑑 1200 79.68

Cut2 veto 𝜋0
𝑚𝑖𝑠and 𝜋0

𝑟𝑒𝑑 942 62.55


