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Signal extract for 𝐽/𝜓

3770 4180

➢ Red arrows are the boundaries between the signal regions and sidebands.

➢ Signal region: 3.05GeV~3.15GeV.

➢ Sidebands: 3.00GeV~3.05GeV and 3.15GeV~3.20GeV.

➢ Signal events obtained by counting the events in the signal region and subtract the 

events in sidebands:

𝑁𝑠𝑖𝑔 = (𝑁𝑜𝑏𝑠 −𝑁𝑏𝑘𝑔)𝑠𝑖𝑔𝑟𝑒𝑔−(𝑁𝑜𝑏𝑠 − 𝑁𝑏𝑘𝑔)𝑠𝑖𝑑𝑒𝑏𝑎𝑛𝑑𝑠



Data distribution near 𝐽/𝜓 with main background

3770 4180



➢ Signal extract at 3770:

(𝑴𝜦ഥ𝜦）corr 𝑵𝒐𝒃𝒔 𝑵𝝅𝟎𝚲ഥ𝚲 𝑵𝚲𝚺 𝑵𝒏𝒐𝒏−𝚲ഥ𝚲 𝑵𝒔𝒊𝒈

Signal region 134.00 ± 11.58 2.30 ± 0.62 0.09 ± 0.01 3.22 ± 1.80 128.39 ± 11.74

Sideband1 6.00 ± 2.45 0.48 ± 0.24 0.06 ± 0.01 −0.02 ± 0.00 5.48 ± 2.46

Sideband2 3.00 ± 1.73 0.70 ± 0.32 0.04 ± 0.00 −0.01 ± 0.00 2.27 ± 1.76

➢ 𝑁𝑠𝑖𝑔 3770 = 120.64 ± 12.12

➢ Signal extract at 4180:

(𝑴𝜦ഥ𝜦）corr 𝑵𝒐𝒃𝒔 𝑵𝝅𝟎𝚲ഥ𝚲 𝑵𝚲𝚺 𝑵𝒏𝒐𝒏−𝚲ഥ𝚲 𝑵𝒔𝒊𝒈

Signal region 89.00 ± 9.43 0.24 ± 0.35 0.10 ± 0.01 0.48 ± 0.71 88.18 ± 9.46

Sideband1 2.00 ± 1.41 0.06 ± 0.15 0.05 ± 0.00 0.47 ± 0.71 1.42 ± 1.58

Sideband2 1.00 ± 1.00 −0.06 ± 0.09 0.03 ± 0.00 −0.01 ± 0.00 1.04 ± 1.00

➢ 𝑁𝑠𝑖𝑔 4180 = 85.72 ± 9.64



Fit to obtain the signal yields



➢ MC of 𝑒+𝑒− → 𝛾𝐽/𝜓 → 𝛾ΛഥΛ generated to estimate the detection 
efficiency

3770 4180

➢ Angular distribution of Λ described by: 1 + 𝛼 cos 𝜃Λ, with input 

𝛼 = 0.469.



➢ Cross section measurement of 𝑒+𝑒− → 𝛾𝐽/𝜓 → 𝛾ΛഥΛ

𝒔(𝐆𝐞𝐕) 𝑵𝒔𝒊𝒈(𝐽/𝜓) 𝜺 𝓛(𝐟𝐛−𝟏) 𝝈(𝐟𝐛)

3.773 120.64 ± 12.12 0.070 ± 0.001 2.932 1439.55 ± 146.08

4.178 85.72 ± 9.64 0.070 ± 0.001 3.189 940.43 ± 106.61

➢Branching ratio extracted by formula:

𝜎 𝑠 =
12𝜋2Γ 𝑉 → 𝑒+𝑒− ℬ 𝑉 → 𝑓

𝑚𝑉𝑠
𝑊(𝑠, 𝑥0)

• Γ 𝑉 → 𝑒+𝑒− : electronic width of the vector meson V.

• 𝑚𝑉: mass of the vector meson V.

• 𝑥0 = 1 − Τ𝑚𝑉
2 𝑠

• ℬ 𝑉 → 𝑓 : branching ratio of V to final state f.

• 𝑊(𝑠, 𝑥0): probability function for ISR photon emission.



➢ Branching ration measurement of 𝐽/𝜓 → ΛഥΛ :

𝒔(𝐆𝐞𝐕) 𝝈(𝐟𝐛) 𝑾(𝒔, 𝒙𝟎) 𝚪 𝐽/𝜓 → 𝒆+𝒆− 𝓑 𝐽/𝜓 → 𝒇 (eV)

3.773 1439.55 ± 146.08 0.171 8.06 ± 0.82

4.178 940.43 ± 106.61 0.115 9.60 ± 1.09

➢ With 𝑚𝐽/𝜓 = (3.096900 ± 0.000006)𝐺𝑒𝑉, from PDG.

➢ Γ = (92.6 ± 1.7)keV, ℬ 𝐽/𝜓 → 𝑒+𝑒− = 5.971 ± 0.032 %, Γ(
)

𝐽/𝜓 →
𝑒+𝑒− = Γ × ℬ 𝐽/𝜓 → 𝑒+𝑒− = 5.529 ± 0.106 𝑘𝑒𝑉, from PDG.

➢ ℬ 𝐽/𝜓 → ΛഥΛ is calculated as (1.46 ± 0.15) × 10−3 and (1.74 ± 0.20) × 10−3

at 3770 and 4180, respectively.

➢ Combine: (1.56 ± 0.12) × 10−3

➢ PDG: (1.89 ± 0.09) × 10−3



➢Another formula used to extract the branching ratio: 

ℬ 𝐽/𝜓 → ΛഥΛ × Γ 𝐽/𝜓 → 𝑒+𝑒− =
𝑁𝑠𝑖𝑔 𝐽/𝜓 → ΛഥΛ ×𝑚𝐽/𝜓

2

6𝜋2 × Τ𝑑ℒ 𝑑𝑀 × 𝜀 × 𝐵𝑟2(Λ → 𝑝𝜋) × 𝐶

➢Using this formula, with 𝑁𝑠𝑖𝑔 𝐽/𝜓 → ΛഥΛ and 𝜀 got before, 𝑚𝐽/𝜓 and 

Γ 𝐽/𝜓 → 𝑒+𝑒− and B𝑟 Λ → 𝑝𝜋 from PDG, Τ𝑑ℒ 𝑑𝑀 =
0.2199 Τnb−1 MeV 𝑎𝑛𝑑 0.1312 Τnb−1 MeV at 3.773GeV and 
4.178GeV respectively, we calculate the ℬ 𝐽/𝜓 → ΛഥΛ once again.

➢ℬ 𝐽/𝜓 → ΛഥΛ is calculated as (1.45 ± 0.15) × 10−3 and (1.72 ±
0.20) × 10−3 at 3770 and 4180, respectively.

➢Combine: (1.55 ± 0.12) × 10−3

➢PDG  (1.89 ± 0.09) × 10−3
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