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𝑓 𝑠 = {
𝐴∙𝑒𝑥𝑝 −

𝑠−𝜇
2

2𝜎2
2 , 𝑠>𝜇

𝐴∙𝑒𝑥𝑝 −
𝑠−𝜇

2

2𝜎1
2 , 𝑠≤𝜇

Iteration function

𝐴 = 63, 𝜇 = 4.222, 𝜎1 = 0.014, 𝜎2 = 0.026



Cross section measurement
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𝑒+𝑒− → 𝜔𝜒𝑐0
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Fit to line-shape

Φ 𝑠 =
𝑃

𝑠
=

(𝑠 − 𝑚1 +𝑚2
2)(𝑠 − 𝑚1 −𝑚2

2)

2𝑠

𝑚1 = 𝑀𝜔 − 0.5Γ𝜔 𝑚2 = 𝑀𝜒𝑐0 − 0.5Γ𝜒𝑐0

𝑀 = 4220.9 ± 2.8 MeV/𝑐2

Γ𝑡 = 42.4 ± 8.0 MeV

BW 𝑠 =
12𝜋 ∙ (ℏ𝑐)2∙ Γ𝑒𝑒∙ ℬ(𝜔𝜒𝑐0) ∙ Γ𝑡

(𝑠 − 𝑀2)2+𝑀2Γ𝑡
2 ×

Φ( 𝑠)

Φ(𝑀)
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Fit to line-shape

𝑚1 = 𝑀𝜔 − Γ𝜔 𝑚2 = 𝑀𝜒𝑐0 − Γ𝜒𝑐0

𝑀 = 4222.7 ± 3.0 MeV/𝑐2

Γ𝑡 = 39.7 ± 7.3 MeV

𝑚1 = 𝑀𝜔 𝑚2 = 𝑀𝜒𝑐0

𝑀 = 4218.2 ± 3.0 MeV/𝑐2

Γ𝑡 = 41.8 ± 8.6 MeV
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Fit to line-shape

𝑚1 = 𝑀𝜔 − Γ𝜔

𝑚2 = 𝑀𝜒𝑐0 − Γ𝜒𝑐0

𝑀 = 4222.7 ± 3.0 MeV/𝑐2

Γ𝑡 = 39.7 ± 7.3 MeV

𝑚1 = 𝑀𝜔

𝑚2 = 𝑀𝜒𝑐0

𝑀 = 4218.2 ± 3.0 MeV/𝑐2

Γ𝑡 = 41.8 ± 8.6 MeV

𝑚1 = 𝑀𝜔 − 0.5Γ𝜔

𝑚2 = 𝑀𝜒𝑐0 − 0.5Γ𝜒𝑐0

𝑀 = 4220.9 ± 2.8 MeV/𝑐2

Γ𝑡 = 42.4 ± 8.0 MeV Central value

Sys. error

Sys. error
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Optimize 𝜒2

FOM=
𝑆

𝑆+𝐵

S: MC simulation
S + B: Data in χc0 signal region 3.38, 3.44 GeV

𝜒2 < 100

The 𝜒2 requirement is reasonable from MC 𝜒2 distribution
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Optimize 𝜔 mass window

𝑓 𝑚 = {
𝐴∙𝑒𝑥𝑝 −

𝑚−𝜇 2

2𝜎𝑅
2 , 𝑚>𝜇

𝐴∙𝑒𝑥𝑝 −
𝑚−𝜇 2

2𝜎𝐿
2 , 𝑚≤𝜇

𝜎𝐿 = 8MeV 𝜎𝑅 = 6 MeV
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Optimize 𝜔 mass window

𝜔 mass window: [𝑀𝜔 − 4𝜎𝐿, 𝑀𝜔 + 4𝜎𝑅]

The 𝜔 mass window requirement is reasonable 
from MC 𝑀(𝜋+𝜋−𝜋0) distribution



10

Optimize 𝜔 mass window
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𝜀 =
𝑛

𝑁
𝑁 ∶ nGood = 3 || (nGood = 4)

for 𝜋+, at least have a 𝜋−, 𝐾+, 𝐾−

for 𝜋−, at least have a 𝜋+, 𝐾+, 𝐾−

n ∶ nGood = 4

Good track ∶ 𝑅𝑥𝑦 < 1cm, 𝑅𝑧 < 10cm, 𝑐𝑜𝑠𝜃 < 0.93

𝜋 ∶ 𝑃𝜋 > 𝑃𝐾, 𝑃𝜋 > 𝑃𝑝, 𝑃𝜋 > 0.001, 𝐸𝑒𝑚𝑐 < 1 GeV

𝐾 ∶ 𝑃𝐾 > 𝑃𝜋, 𝑃𝐾 > 𝑃𝑝, 𝑃𝐾 > 0.001, 𝐸𝑒𝑚𝑐 < 1 GeV

Boss version : 7.0.2.p01

Data : 4.19 GeV, 4.20 GeV, 4.21, … GeV

Tracking efficiency

𝑒+𝑒− → 𝜋+𝜋−𝐾+𝐾−



12 𝑃𝑡 ∈ 0.5, 0.7 GeV

n N

n N

Tracking efficiency



13

Summary

1、Changing the iteration function to solve threshold 
problem.

2、Optimizing the 𝜒2 and 𝜔 mass window requirements.

3、Will update the results using new reconstruction data.

4、Will update the memo.

5、Will check tracking efficiency(on going) and photon 
detection for data at 𝑠 = 4.19, 4.20, 4.21… GeV.

Thanks for your attention!
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BACK UP
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FOM=
𝑆

𝑆+𝐵
S: MC simulation
B: Data in χc0 sideband region 3.30, 3.36 GeV


