
𝐽/𝜓 → ഥΛ → ҧ𝑝𝜋+ Λ → 𝑛𝜋0 , 𝑀𝑒𝑎𝑠𝑢𝑟𝑒 𝛼0

𝐽/𝜓 → Λ → 𝑝𝜋− ഥΛ → ത𝑛𝜋0 , 𝑀𝑒𝑎𝑠𝑢𝑟𝑒 ത𝛼0

裴宇鹏



Question: Barlow Test of 𝛼𝐽/𝜓 is very Bad!



Distribution of cos𝜃Λ

𝐽/𝜓 → ഥΛ → ҧ𝑝𝜋+ Λ(→ 𝑛𝜋0) 𝐽/𝜓 → Λ → 𝑝𝜋− ഥΛ(→ ത𝑛𝜋0)



Barlow Test for cos𝜃ഥΛ
• Cut Value vary from 0.75 to 0.93  (interval of 0.02)

• Nominal value at 1.0

• Pink Box is the statistical uncertainty range at nominal cut

• Uncorrelated Error:

𝜎𝑢𝑛𝑐𝑜𝑟𝑟 = |𝜎𝛼
2 − 𝜎𝛼

𝑖 2|



Check Outline

➢Efficiency Check

• Check efficiency of ഥΛ → ҧ𝑝𝜋+ by 𝐽/𝜓 → ΛഥΛ → 𝑝 ҧ𝑝𝜋+𝜋− control sample

• Check efficiency of Λ → 𝑛𝜋0 by 𝐽/𝜓 → ΛഥΛ → ҧ𝑝𝜋+𝑛𝜋0 control sample

➢ Using 𝐽/𝜓 → ΛഥΛ → 𝑝 ҧ𝑝𝜋+𝜋− to check some distributions

➢ Repeat the analysis code of Zhang Jianyu
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➢Tracking && PID

• 𝑉𝑟 ≤ 10𝑐𝑚, 𝑉𝑧 ≤ 30𝑐𝑚, 𝑐𝑜𝑠𝜃 < 0.93

• Proton: 𝑝 > 0.5 GeV/c && PID:

Prob(p) > Prob(K/𝜋)

• Pion: 𝑝 < 0.5 GeV/c && PID:

Prob(𝜋) > Prob(K/p)

• nGood = 2

➢ ഥΛ Reconstruction

• Primary and Secondary vertex fit

• 𝐿/𝜎𝐿 > 2.0

• 𝜒𝑠𝑒𝑐
2 < 15

• 𝑀 ҧ𝑝𝜋+ − 1.1157 < 0.008 𝐺𝑒𝑉/𝑐2

• 𝑀 ҧ𝑝𝜋+
𝑟𝑒𝑐𝑜𝑖𝑙 ∈ [1.069, 1.152] 𝐺𝑒𝑉/𝑐2

➢Good Shower Selection

• 𝑐𝑜𝑠𝜃 ≤ 0.8 , 𝐸 > 25𝑀𝑒𝑉 && 0.86 ≤ 𝑐𝑜𝑠𝜃 ≤ 0.92 , 𝐸 > 50𝑀𝑒𝑉

• 0 ≤ 𝑇𝐷𝐶 ≤ 14

• Nshower ≥ 2

• 𝐴𝑛𝑔𝑠ℎ𝑜𝑤𝑒𝑟,𝐶ℎ𝑔𝑇𝑟𝑘 ≥ 10° (for ҧ𝑝 ≥ 20°)

➢ 2C Kinematic fit

• On the hypothesis of ഥΛn𝛾𝛾, Loop all 𝛾 pairs, perform:

• 75 < 𝑀𝛾𝛾 < 175 (MeV/𝑐2)

•
𝐸1−𝐸2

𝑝𝜋0
< 0.9

• 𝜃𝛾,Λ > 10°, Λ direction is recoiled from ഥΛ

• BDT Response > 0.15

• ഥΛ is from secondary vertex fit, Neutron is treated as a missing particle

• Constrain 𝑀𝑛𝜋0 = 𝑀Λ
𝑃𝐷𝐺 and 𝑀𝛾𝛾 = 𝑀𝜋0

𝑃𝐷𝐺

• 𝜒𝑘𝑚𝑓𝑖𝑡
2 < 50

• 𝑀𝑛 ∈ 0.90, 0.98 𝐺𝑒𝑉/𝑐2

• Truth match for MC

Selection of ഥΛ → ҧ𝑝𝜋+ Selection of Λ → 𝑛𝜋0



Check the Efficiency of ഥΛ → ҧ𝑝𝜋+

• Data && MC : 𝐽/𝜓 → Λ → 𝑝𝜋− ഥΛ(→ ҧ𝑝𝜋+)

① Tag a Λ by Λ → 𝑝𝜋−, extract the yields N by 𝑀𝑝𝜋−

② Select a ഥΛ, extract the yields n by 𝑀 ҧ𝑝𝜋+

③ Divide the sample into 40 bins in cos𝜃ഥΛ

④ 𝜖 ഥΛ → ҧ𝑝𝜋+ = 𝑛/𝑁

• For Data: 

𝑅 ഥΛ → ҧ𝑝𝜋+ =
𝜖𝑑𝑎𝑡𝑎
𝜖𝑀𝐶

• MC just counts.



Efficiency of 𝜖(ഥΛ → ҧ𝑝𝜋+)



Results of 𝑅 ഥΛ → ҧ𝑝𝜋+



Check the Efficiency of Λ → 𝑛𝜋0

• Data && MC : 𝐽/𝜓 → ഥΛ → ҧ𝑝𝜋+ Λ(→ 𝑛𝜋0)

① Tag a Λ by ഥΛ → ҧ𝑝𝜋+, extract the yields N by 𝑀 ҧ𝑝𝜋+

② Select a Λ, extract the yields n by 𝑀 ҧ𝑝𝜋+

③ Divide the sample into 40 bins in cos𝜃ഥΛ

④ 𝜖 Λ → 𝑛𝜋0 = 𝑛/𝑁

𝑀 ҧ𝑝𝜋+

𝑀𝑛

• MC just counts

𝑅(Λ → 𝑛𝜋0) =
𝜖𝑑𝑎𝑡𝑎
𝜖𝑀𝐶

• For Data: 



Efficiency of ϵ(Λ → 𝑛𝜋0)



Results of  𝑅(Λ → 𝑛𝜋0)



Efficiency of ϵ(Λ → 𝑛𝜋0) × 𝜖(ഥΛ → ҧ𝑝𝜋+)



Results of  𝑅 ഥΛ → ҧ𝑝𝜋+ × 𝑅(Λ → 𝑛𝜋0)



A Correction on data

• Efficiency Ratio :

𝑅 = 𝑅 ഥΛ → ҧ𝑝𝜋+ × 𝑅(Λ → 𝑛𝜋0)

• Big difference still exists between data and MC



Distribution Check of ST and DT

𝐽/𝜓 → ഥΛ → ҧ𝑝𝜋+ Λ(→ anything)

𝐽/𝜓 → ഥΛ → ҧ𝑝𝜋+ Λ(→ 𝑝𝜋−)

𝐷𝑖𝑓𝑓 =
𝐷𝑎𝑡𝑎 − 𝑀𝐶

𝑀𝐶



Compare between ST && DT

𝐽/𝜓 → ഥΛ → ҧ𝑝𝜋+ Λ(→ anything) 𝐽/𝜓 → ഥΛ → ҧ𝑝𝜋+ Λ(→ 𝑝𝜋−)



Repeat Jian Yu's code



Compare



Backup



Data

𝛼𝐽/𝜓 = 0.4347 ± 0.0082

Fit Range: [-0.8, 0.8]

𝑑𝑁

𝑑cos𝜃
∝ 1 + 𝛼𝐽/𝜓cos

2𝜃



Check code by MC



Correction Check on MC



ST of 𝐽/𝜓 → ഥΛ → ҧ𝑝𝜋+ Λ(→ anything)



DT of 𝐽/𝜓 → ഥΛ → ҧ𝑝𝜋+ Λ(→ 𝑝𝜋−)



Repeat Jian Yu's code



nGood >= 2

BKG Rate = 4.6%

Nsig=87167

Nsig Nbkg

Input 87167 4217

Output 87223 ± 315 4219 ± 62



Red: nGood == 2

Blue: nGood >= 2

𝐽/𝜓 → ഥΛ → ҧ𝑝𝜋+ Λ(→ anything)


