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𝑩(η → 𝒍+𝒍−) PDG value Experimental result

𝐵(η → 𝑒+𝑒−) < 7 × 10−7(𝐶𝐿 = 90%) < 4.14 × 10−6(𝐶𝐿 = 90%) [1]

𝐵(η → 𝜇+𝜇−) (5.8 ± 0.6) × 10−6 5.88 ± 0.09 × 10−6
[2]

■ Based on 1.3 billion J/ψ events, BESIII first observed η ′ → 𝜋+𝜋−𝜇+𝜇− signal and found a few

dozens of events peaked around the η meson mass in the dimuon mass spectrum . These events come

from the η′ → 𝜋+𝜋− η , followed by the rare decay η → 𝜇+𝜇− , which could give a compatible

branching fraction with the present world average value[2]
.

■ Using 10087 ± 44 × 106 J/ψ events, we perform a search for 𝜂 → 𝜇+𝜇−/ 𝑒+𝑒−, via J/ψ → 𝛾η′,

η′ → 𝜋+𝜋− 𝜂.

[2] arXiv:2306.02810v1

[1] PhD Uppsala U. (2018)

■ PDG Value and previous experiment results of  the branching fraction

https://arxiv.org/abs/2306.02810v1


➢Boss version : 708

➢Data sample : 2009+2012+2018+2019  J/ψ events

➢Inclusive MC : 2009+2012  J/ψ events

➢Signal MC : 45w events (2009+2012+2018+2019) (1:5:20:19)

Data Set

4

Decay mode Generation

J/ψ → 𝛾η′ HELAMP 1.0 0.0 1.0 0.0

η′ → 𝜋+𝜋− 𝜂 DIY

𝜂 → 𝜇+𝜇−/ 𝑒+𝑒− PHSP
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■ Good charged track     

·  |𝑅𝑍|≤ 10 𝑐𝑚 ,  |𝑅𝑥𝑦|≤ 1 𝑐𝑚

· |cos 𝜃| ≤ 0.93

·  𝑁𝑔𝑜𝑜𝑑 = 4

·   𝑁𝑃 = 2, 𝑁𝑚 = 2

· 𝑁𝑐ℎ𝑎𝑟𝑔𝑒 = 0,

■ Good photon  

·   𝐸𝛾 ≥ 25𝑀𝑒𝑉, cos 𝜃 < 0.8 𝐵𝑎𝑟𝑟𝑒𝑙

· 𝐸𝛾 > 50𝑀𝑒𝑉, 0.86 < | cos 𝜃 | < 0.92 𝐸𝑛𝑑𝑐𝑎𝑝

· 0 ≤ 𝑇𝐷𝐶𝐸𝑀𝐶 ≤ 14 (× 50𝑛𝑠)

· 𝑁𝛾 ≥ 1

■ PID && Kinematic fit 

·  Assuming the charged tracks are 𝜋+𝜋−𝑒+𝑒− or 𝜋+𝜋−𝜇+𝜇− ,

the smallest 𝑥pid+4c
2 for 𝛾 𝜋+𝜋−𝑒+𝑒− or 𝛾 𝜋+𝜋−𝜇+𝜇−is selected.

·  Assuming the charged tracks to 𝑒, 𝜇, 𝜋 , define:

𝑥pid+4c
2 = 𝑥4𝑐

2 + ෍
𝑖=1
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𝑥𝑝𝑖𝑑
2 𝑖

Event selection



Search for η → 𝝁+𝝁−

6
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η → 𝝁+𝝁−

■ The distribution of  𝒙𝟒𝑪+𝑷𝑰𝑫
𝟐

■ 𝝅+𝝅−𝝁+𝝁− 𝐯𝐞𝐫𝐬𝐮𝐬 𝒙𝒑𝒊𝒅+𝟒𝒄
𝟐 𝝅+𝝅−𝝅+𝝅−

𝒙
𝟒

𝐩
𝐢

𝒙
𝟒

𝐩
𝐢

𝒙𝟐𝐩𝐢𝟐𝐦𝐮 𝒙𝟐𝐩𝐢𝟐𝐦𝐮

𝒙𝒑𝒊𝒅+𝟒𝒄
𝟐 𝝅+𝝅−𝝁+𝝁− < 𝒙𝒑𝒊𝒅+𝟒𝒄

𝟐 𝝅+𝝅−𝝅+𝝅−  ?

chi2 < 50 

Data Signal
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η → 𝝁+𝝁−

■ Comparison before and after adding 𝑥𝑝𝑖𝑑+4𝑐
2 𝜋+𝜋−𝜇+𝜇− < 𝑥𝑝𝑖𝑑+4𝑐

2 𝜋+𝜋−𝜋+𝜋−

Cut Data 
Signal

( 45w)

𝜂′ → 𝜋+𝜋−𝜋+𝜋−

(50w)

𝐽/𝛹 → 𝜋+𝜋−𝜋+𝜋−

(100w)

𝜂′ → 𝜋+𝜋−𝜇+𝜇−

(100w)

𝑓′
0

→ 𝜋+𝜋−𝜋+𝜋−

(100w)

0.945 < 𝑀𝜋+𝜋−𝜇+𝜇− < 0.97 2773 40.60% 0.65% 1.77% 39.83% 0.43%

0.45 < 𝑀𝜇+𝜇− < 0.6 955 34.42% 0.18% 0.59% 1.79% 0.14%

𝑥𝑃𝐼𝐷+4𝐶
2 𝜋+𝜋−𝜇+𝜇_ < 50 211 32.27% 0.06% 0.45% 1.59% 0.11%

𝑥𝑃𝐼𝐷+4𝐶
2 𝜋+𝜋−𝜇+𝜇_

< 𝑥𝑃𝐼𝐷+4𝐶
2 𝜋+𝜋−𝜋+𝜋_ 93 30.00% 0.02% 0.07% 1.47% 0.02%

■ Cut flow and efficient
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η → 𝝁+𝝁−

➢ Background Study

■ Topo

■ Background and Normalized Event Number

Decay mode Normalized Event Number

J/ψ → 𝛾η′, η′ → 𝜋+𝜋−𝜋+𝜋− 2.67±0.29

J/ψ → 𝛾η′, η′ → 𝜋+𝜋−𝜇+𝜇− 16.83±3.38

J/ψ → 𝛾𝜋+𝜋−𝜋+𝜋− free
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η → 𝝁+𝝁−

■ The distribution of 𝑀2𝜇 , 𝑀2𝜋2𝜇, 𝑀2𝜋

■ Fit result 

chi2/ndf:0.532701 chi2/ndf: 0.458925
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➢ Futher Events selection
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η → 𝒆+𝒆−

■ The distribution of 𝑥4𝐶+𝑃𝐼𝐷
2

➢ Topo and cut flow Cut Efficiency

0.9 < 𝑀𝜋+𝜋−𝑒+𝑒− < 1 35.97%

0.5 < 𝑀𝑒+𝑒− < 0.6 35.39%

𝑥𝑃𝐼𝐷+4𝐶
2 𝜋+𝜋−𝑒+𝑒_ < 40 29.00%

chi2 < 40 



➢ Futher Events selection
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η → 𝒆+𝒆−

■ The distribution of Mass



➢ Next to do 
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𝐍𝐞𝐱𝐭 𝐭𝐨 𝐝𝐨

■ Further analysis of the background process of 𝜂 → 𝜇+𝜇−/ 𝑒+𝑒−.

■ Try to find a better event selection way for 𝜂 → 𝜇+𝜇−decay mode. 

Thank you!


	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14

