
The comparison of 𝜂𝐽/𝜓 program
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Mode I: 𝑒!𝑒" → 𝜂𝐽/𝜓 ,
𝜂 → 𝛾𝛾
𝐽/𝜓 → 𝑙!𝑙" (𝑙 = 𝑒/𝜇)
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Initial Event Selection
• Charge Tracks

Ø |R𝑧|	≤	10.0	cm,		|Rxy| ≤	1.0	cm
Ø cos 𝜃 ≤ 0.93
Ø𝑁!"#$%&' = 2, 𝑄()(#* = 0

Ø PID:				for 𝑙𝑒𝑝𝑡𝑜𝑛𝑠: 𝑃 > 1 𝐺𝑒𝑉/𝑐. J 𝜇: 𝐸+,- < 0.4 GeV
𝑒: 𝐸+,-/𝑃 > 0.8

𝑵𝒆 = 𝟐 || 𝑵𝝁 = 𝟐

• Good Photons
Ø 𝐸 ≥ 25 MeV for barrel ( cos 𝜃 < 0.8)
Ø 𝐸 ≥ 50 MeV for endcap (0.86 < cos 𝜃 < 0.92)
Ø 0 ≤ 𝑡01- ≤ 14（× 50 ns）
Ø 𝜃23!"$% ≥ 20°
Ø𝑁2 ≥ 2

• Kinematic fit 4C
Ø 𝒆!𝒆" → 𝜸𝜸𝒍!𝒍" (𝒍 = 𝒆/𝝁)
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ECMS=4180

CUT 𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Mine Compare Mine Compare

𝜒!"# < 40 37.033% 37.033% 25.669% 25.669%

𝑀(𝑙4𝑙3 −𝑚5/7) < 30𝑀𝑒𝑉 36.320% 36.320% 24.923% 24.923%

𝐸$%&' < 0.08 𝐺𝑒𝑉 36.207% 36.207% 24.848% 24.848%

𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Signal efficiency 36.4% 25.1%
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ECMS=4260

CUT 𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Mine Compare Mine Compare

𝜒!"# < 40 32.461% 32.461% 22.723% 22.723%

𝑀(𝑙4𝑙3 −𝑚5/7) < 30𝑀𝑒𝑉 30.867% 30.867% 21.412% 21.412%

𝐸$%&' < 0.08 𝐺𝑒𝑉 30.585% 30.585% 21.216% 21.216%

𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Signal efficiency 30.7% 21.2%

2021/8/9 5



ECMS=4420

CUT 𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Mine Compare Mine Compare

𝜒!"# < 40 25.529% 25.529% 17.627% 17.627%

𝑀(𝑙4𝑙3 −𝑚5/7) < 30𝑀𝑒𝑉 24.849% 24.849% 16.948% 16.948%

𝐸$%&' < 0.08 𝐺𝑒𝑉 24.195% 24.195% 16.544% 16.544%

𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Signal efficiency 24.8% 16.9%

2021/8/9 6



ECMS=4600

CUT 𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Mine Compare Mine Compare

𝜒!"# < 40 4.9127% 4.9127% 3.3092% 3.3092%

𝑀(𝑙4𝑙3 −𝑚5/7) < 30𝑀𝑒𝑉 4.8215% 4.8215% 3.1994% 3.1994%

𝐸$%&' < 0.08 𝐺𝑒𝑉 4.6422% 4.6422% 3.0876% 3.0876%

𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Signal efficiency 5.2% 3.5%

2021/8/9 7



Mode II: 𝑒!𝑒" → 𝜂𝐽/𝜓 ,
𝜂 → 𝜋#𝜋!𝜋"
𝐽/𝜓 → 𝑙!𝑙" (𝑙 = 𝑒/𝜇)
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Initial Event Selection
• Charge Tracks

Ø |R𝑧|	≤	10.0	cm,		|Rxy| ≤	1.0	cm
Ø cos 𝜃 ≤ 0.93
Ø𝑁!"#$%&' = 2, 𝑄()(#* = 0
Ø PID:				for leptons: 𝑃 > 1 GeV/c. P ≤ 1 GeV/c is 𝜋

J
𝜇: 𝐸+,- < 0.4 GeV
𝑒: 𝐸+,-/𝑃 > 0.8

𝑵𝒆 = 𝟐 || 𝑵𝝁 = 𝟐 &&                  𝑵𝝅 = 𝟐

• Good Photons
Ø 𝐸 ≥ 25 MeV for barrel ( cos 𝜃 < 0.8)
Ø 𝐸 ≥ 50 MeV for endcap (0.86 < cos 𝜃 < 0.92)
Ø 0 ≤ 𝑡01- ≤ 14（× 50 ns）
Ø 𝜃23!"$% ≥ 20°
Ø𝑁2 ≥ 2

• Kinematic fit 5C
Ø 𝒆!𝒆" → 𝜸𝜸𝝅!𝝅"𝒍!𝒍" 𝒍 = 𝒆/𝝁 , 𝝅𝟎 → 𝜸𝜸
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ECMS=4180

CUT 𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Mine Compare Mine Compare

𝜒("# < 80 14.8509% 14.8509% 10.3698% 10.3698%

𝑀(𝑙)𝑙* −𝑚+/-) < 30𝑀𝑒𝑉 14.6523% 14.6523% 10.2421% 10.2421%

𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Signal efficiency 12.8% 8.9%
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ECMS=4260

CUT 𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Mine Compare Mine Compare

𝜒("# < 80 12.5133% 12.5133% 8.8398% 8.8398%

𝑀(𝑙)𝑙* −𝑚+/-) < 30𝑀𝑒𝑉 11.7462% 11.7462% 8.4254% 8.4254%

𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Signal efficiency 10.5% 7.4%
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ECMS=4420

CUT 𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Mine Compare Mine Compare

𝜒("# < 80 9.2040% 9.2040% 6.4069% 6.4069%

𝑀(𝑙)𝑙* −𝑚+/-) < 30𝑀𝑒𝑉 8.9506% 8.9506% 6.2388% 6.2388%

𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Signal efficiency 8.3% 5.8%
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ECMS=4600

CUT 𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Mine Compare Mine Compare

𝜒("# < 80 1.5189% 1.5189% 1.0506% 1.0506%

𝑀(𝑙)𝑙* −𝑚+/-) < 30𝑀𝑒𝑉 1.4968% 1.4968% 1.0307% 1.0307%

𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Signal efficiency 1.5% 1.1%
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Lepton-Pion separation

• My repetition by using flat line shape 
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𝑱/𝝍 → 𝝁c𝝁d 𝑱/𝝍 → 𝒆c𝒆d

Lepton-Pion separation

• By using flat line shape 
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Lepton-Pion Separation
• My repetition by using the same line shape 
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𝑒 − 𝜇 Separation 

muon

electron
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Back up
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• MC Truth (by flat line shape)

Back up

𝐽/𝜓 → 𝜇c𝜇d 𝐽/𝜓 → 𝑒c𝑒d
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Back up


