
2022年9月-12月研究生考核报告

1

报告人：邵立港

导 师：娄辛丑， 黄燕萍

实验物理中心高能量组

2023/1/6



2

目录

目前正在参与BESIII上的物理分析工作

⚫ 𝛙’ → 𝛄𝛘𝐜𝟏, 𝛘𝐜𝟏 → 𝛑+ 𝛑−𝛈’分析

⚫ 𝝍’ → 𝝅+𝝅− Τ𝑱 𝝍, Τ𝑱 𝝍 → 𝝁+𝝁−分析

2023/1/6
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➢ 研究动机
• 用分波分析方法寻找和研究𝛙’ → 𝛄𝛘𝐜𝟏, 𝛘𝐜𝟏 → 𝛑+ 𝛑−𝛈’ 过程中的混杂态候选

者𝛑𝟏(1600)。

➢ 研究进展
• 用M(𝝅+𝝅−𝜼′ ) sideband 估计 non- 𝛘𝐜𝟏 本底。
• 在今年冬季的 BESIII Collaboration Meeting 报告初步结果。
• 对𝐟𝟎(500)， 𝐚𝟎(980)尝试不同的参数化进行分波分析。

CLEO-c:Phys. Rev. D 84, 112009 (2011)

𝛑𝟏(1600)

𝜓’ → 𝛾𝜒c1, 𝜒c1 → 𝜋+ 𝜋−𝜂’分析

https://indico.ihep.ac.cn/event/17068/timetable/
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.84.112009
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𝜓’ → 𝛾𝜒c1, 𝜒c1 → 𝜋+ 𝜋−𝜂’分析

➢ 目前的分波解 ➢ M(𝛑+𝛑−) 和 M(𝛑𝛈’) 投影图

resonance Mass[GeV] Width[GeV] Fraction Significance

𝛑𝟏(1600) 1.7012 0.3252 18.66% 32.63σ

𝐟𝟎(500) / / 3.07% 8.78σ

𝐟𝟎(980) / / 13.21% >30σ

𝐚𝟎(980) / / 21.76% 13.83σ

𝐟𝟐(1270) 1.2755 0.1867 30.89% >30σ

𝐚𝟐(1320) 1.3220 0.1190 0.66% 6.95σ

𝐟𝟎(1370) 1.2973 0.3000 3.49% 8.27σ

𝐟𝟎(1710) 1.7040 0.123 0.56% 8.87σ

𝐟𝟎(phsp) 1.8000 150 41.93% 14.26σ

𝐟𝟐(1950) 1.9360 0.4420 16.88% 16.72σ

𝐟𝟎(1500) 1.5060 0.1120 0.61% 7.59σ

𝒂𝟎(phsp) 1.8000 150 0.83% 15.07σ

𝒇𝟐(1810) 1.8150 0.1970 2.15% 9.42σ

𝐟𝟐(1430) 1.4300 0.0460 0.15% 5.58σ

𝒇𝟐(phsp) 1.8000 150 24.88% 21.34σ

𝒂𝟐(phsp) 1.8000 150 8.84% 10.87σ
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𝜓’ → 𝛾𝜒c1, 𝜒c1 → 𝜋+ 𝜋−𝜂’分析

➢ 把𝐚𝟎(980)参数化从flatte mode 变成dispersion function, 不同成分的fraction改变明显。

resonance flatte mode dispersion function

/ Fraction Significance Fraction Significance

𝛑𝟏(1600) 18.66% 32.63σ 17.14% 30.28σ

𝐟𝟎(500) 3.07% 8.78σ 3.39% 7.08σ

𝐟𝟎(980) 13.21% >30σ 0.15% >30σ

𝐚𝟎(980) 21.76% 13.83σ 6.85% 9.04σ

𝐟𝟐(1270) 30.89% >30σ 30.02% >30σ

𝐚𝟐(1320) 0.66% 6.95σ 0.39% 5.98σ

𝐟𝟎(1370) 3.49% 8.27σ 2.93% 7.72σ

𝐟𝟎(1710) 0.56% 8.87σ 0.74% 9.70σ

𝐟𝟎(phsp) 41.93% 14.26σ 21.66% 14.36σ

𝐟𝟐(1950) 16.88% 16.72σ 14.33% 13.83σ

𝐟𝟎(1500) 0.61% 7.59σ 0.68% 8.04σ

𝒂𝟎(phsp) 0.83% 15.07σ 1.09% 16.58σ

𝒇𝟐(1810) 2.15% 9.42σ 1.69% 6.49σ

𝐟𝟐(1430) 0.15% 5.58σ 0.13% 5.02σ

𝒇𝟐(phsp) 24.88% 21.34σ 14.87% 17.67σ

𝒂𝟐(phsp) 8.84% 10.87σ 8.68% 22.59σ

flatte mode

dispersion function

𝑴(𝝅𝜼′)

𝑴(𝝅𝜼′)
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𝝍’ → 𝝅+𝝅− Τ𝑱 𝝍, Τ𝑱 𝝍 → 𝝁+𝝁−分析

➢ 研究动机
• 测量𝝍’ → 𝝅+𝝅− Τ𝑱 𝝍 Τ和 𝑱 𝝍 → 𝝁+𝝁−分支比。

➢ 研究进展
• 研究和初步确定选择条件

• 利用运动学相空间动量选择𝝅候选者。
• 利用𝝅+𝝅−反冲质量谱选择𝝅+𝝅− Τ𝑱 𝝍过程。
• 利用E/p选择𝛍+𝛍−pair, 且M(𝛍+𝛍−)在 Τ𝑱 𝝍质量区间。
• Inclusive MC 显示本底率在0.19%左右。
• 计划进一步压低本底，对𝝅+𝝅−反冲质量谱做拟合得到分支比。

2023/1/6
PRD 88 032007(besIII 2013)
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总结

2023/1/6

⚫ 𝛙’ → 𝛄𝛘𝐜𝟏, 𝛘𝐜𝟏 → 𝛑+ 𝛑−𝛈’分析
• 在今年冬季的BESIII Collaboration Meeting报告初步结果。
• 目前正在尝试不同的参数化形式。

⚫ 𝝍’ → 𝝅+𝝅− Τ𝑱 𝝍 Τ, 𝑱 𝝍 → 𝝁+𝝁−分析
• 研究和初步确定选择条件。
• 计划得到初步分支比结果，下一步测量 Τ, 𝑱 𝝍 → 𝜸 𝝁+𝝁− 分支比。

https://indico.ihep.ac.cn/event/16632/timetable/?view=standard
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Thanks

2023/1/6
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Back up
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current a0980 parameterization
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a0980 parameterization
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Interference table

➢ Table below shows the fraction of interference terms between any two resonance.

Resonance 𝐟𝟎(500) 𝐟𝟎(980) 𝐚𝟎(980) 𝐟𝟐(1270) 𝐚𝟐 (1320) 𝛑𝟏(1600) 𝐟𝟎(1370) 𝐟𝟎(1710) 𝐟𝟎(phsp) 𝐟𝟐(1950) 𝐟𝟎(1500) 𝐚𝟎(phsp) 𝐟𝟐(1810) 𝐟𝟐(1430) 𝒇𝟐(phsp) 𝒂𝟐(phsp)

𝐟𝟎(500)
3.39% -0.01% -0.01% -0.26% -0.06% 2.09% 1.69% -0.43% 0.70% -0.12% -0.59% -0.40% 0.08% -0.01% 0.20% 2.12%

𝐟𝟎(980)
0.15% 0.05% -1.01% 0.68% 3.07% 0.46% 1.48% -12.27% -0.39% 1.65% 0.46% -0.07% -0.03% 0.90% -0.56%

𝐚𝟎(980)
6.85% 6.99% -0.01% 1.58% 2.03% 0.85% -12.78% 7.66% -0.09% 2.05% -0.62% 0.15% -6.71% 3.10%

𝐟𝟐(1270) 
30.02% 0.03% -6.10% -0.81% -0.12% 1.23% 11.96% -0.15% 1.29% 1.68% 1.43% -15.49% 1.63%

𝐚𝟐(1320)
0.39% 0.13% 0.22% 0.22% 0.21% -0.35% 0.09% -0.01% 0.16% -0.01% -0.13% 0.28%

𝛑𝟏(1600)
17.14% 4.61% 0.25% -17.18% -1.64% -1.26% -0.83% -0.81% -0.18% 0.19% 5.62%

𝐟𝟎(1370)
2.93% 1.11% -6.64% -0.32% -0.25% -0.09% 0.03% -0.02% 0.54% 1.84%

𝐟𝟎(1710)
0.74% -1.73% -0.11% -0.28% 0.11% 0.00% 0.00% 0.11% -0.11%

𝐟𝟎(phsp)
21.66% 0.53% 0.64% -0.87% 0.13% 0.04% -1.23% -3.14%

𝐟𝟐(1950)
14.33% 0.04% 1.64% -6.24% 0.17% -18.03% 3.28%

𝐟𝟎(1500) 0.68% 0.09% -0.02% -0.01% -0.04% -0.70%
𝐚𝟎(phsp) 1.09% -0.29% 0.02% -2.27% 0.69%
𝐟𝟐(1810)

1.69% 0.11% 2.85% -0.55%
𝐟𝟐(1430) 0.13% -0.25% 0.03%
𝒇𝟐(phsp) 14.87% -2.21%
𝒂𝟐(phsp) 8.68%

dispersion

Total=139.39%
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Interference table

➢ Table below shows the fraction of interference terms between any two resonance.

Resonance 𝐟𝟎(500) 𝐟𝟎(980) 𝐚𝟎(980) 𝐟𝟐(1270) 𝐚𝟐 (1320) 𝛑𝟏(1600) 𝐟𝟎(1370) 𝐟𝟎(1710) 𝐟𝟎(phsp) 𝐟𝟐(1950) 𝐟𝟎(1500) 𝐚𝟎(phsp) 𝐟𝟐(1810) 𝐟𝟐(1430) 𝒇𝟐(phsp) 𝒂𝟐(phsp)

𝐟𝟎(500)
3.07% 1.15% -1.71% -0.56% 0.19% 3.67% 2.96% 0.01% -0.65% -0.34% -0.63% -0.46% 0.08% 0.00% 0.76% 3.20%

𝐟𝟎(980)
13.21% 9.65% -0.91% 0.92% 1.74% -1.73% 1.09% -14.60% -0.36% 1.40% 0.41% -0.10% -0.02% 1.03% 0.94%

𝐚𝟎(980)
21.76% 6.94% -0.10% 6.40% 4.40% 1.54% -47.18% 10.16% -0.59% 2.56% -1.57% 0.18% -16.26% 1.77%

𝐟𝟐(1270) 
30.89% 0.27% -6.64% -0.71% -0.11% 1.82% 12.54% -0.12% 1.11% 2.16% 1.57% -18.73% 1.40%

𝐚𝟐(1320)
0.66% 0.10% 0.20% 0.26% 0.65% -0.63% 0.10% -0.02% 0.39% 0.01% -0.38% -0.73%

𝛑𝟏(1600)
18.66% 5.43% 0.19% -24.81% -1.87% -1.50% -0.78% -1.15% -0.20% 2.69% 6.38%

𝐟𝟎(1370)
3.49% 1.00% -9.66% -0.40% -0.85% -0.16% 0.06% -0.02% 0.72% 1.94%

𝐟𝟎(1710)
0.56% -2.13% -0.10% -0.35% 0.08% 0.00% 0.00% 0.13% -0.02%

𝐟𝟎(phsp)
41.93% 0.89% 1.77% -0.94% 0.23% 0.05% -2.55% -3.75%

𝐟𝟐(1950)
16.88% 0.07% 1.60% -7.89% 0.19% -25.23% 4.09%

𝐟𝟎(1500) 0.61% 0.06% -0.03% -0.01% -0.09% -0.38%
𝐚𝟎(phsp) 0.83% -0.28% 0.02% -2.46% 0.40%
𝐟𝟐(1810)

2.15% 0.15% 4.50% -0.81%
𝐟𝟐(1430) 0.15% -0.40% 0.01%
𝒇𝟐(phsp) 24.88% -2.33%
𝒂𝟐(phsp) 8.84%

Total=188.57%

flatte
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