
𝑒𝑒+𝑒𝑒− → 𝐽𝐽/ψ → (Λ → 𝑝𝑝π−)(�Λ → 𝑝̅𝑝π+)
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Apply Jiao Jiao efficiency correction
Tools for checking efficiencies in 𝑒𝑒+𝑒𝑒− → 𝐽𝐽/ψ → Λ �Λ
⇨ Systematical uncertainties are correct
⇨ Room for improvement with larger statistics
...



ACP = -0.006 ± 0.012± 0.007

ACP=   0.013 ± 0.021
PS185 PRC54(96)1877

CKM ACP ∼ 10-4Polarization:  
max 20%

𝛼𝛼−

ΔΦ=42.3o±0.6o±0.5o

Λ → 𝑝𝑝𝜋𝜋−:

𝛼𝛼− 𝐴𝐴𝐶𝐶𝐶𝐶 =
𝛼𝛼− + 𝛼𝛼+
𝛼𝛼− − 𝛼𝛼+

𝛼𝛼− prel

17% larger than
PDG avg
> 5 σ difference

CP test 



𝑝𝑝, 𝑝̅𝑝 track eff pT vs cos(θ)

Jiaojiao

Data

Data/MC



𝜋𝜋−,𝜋𝜋+ track eff pT vs cos(θ)

Jiaojiao

Data

Data/MC



𝜋𝜋−,𝜋𝜋+ track eff pT vs cos(θ)

Only pions are affected 

Apply Jiaojiao correction (eff1)
or first iteration to self consistent method (eff2)



Λ

�Λ

𝑒𝑒−

𝑒𝑒+

𝑧̂𝑧

�𝑦𝑦

𝜃𝜃Λ

𝒆𝒆+𝒆𝒆− → 𝜦𝜦 → 𝒑𝒑𝝅𝝅− �𝜦𝜦

𝑝𝑝 𝑛𝑛𝑦𝑦

Hyperon polarization determined using
angular distribution of the baryon from the weak decay

Λ → 𝑝𝑝π−: Ω1 = (cos𝜃𝜃1 ,𝜙𝜙1)

1 + 𝛼𝛼−𝑛𝑛𝑦𝑦𝑃𝑃𝑦𝑦

:𝛼𝛼1 → α−



Exclusive decay distributions
𝑒𝑒+𝑒𝑒− → (Λ → 𝑝𝑝π−)(�Λ → 𝑝̅𝑝π+)

Λ → 𝑝𝑝π−: Ω1 = (cos 𝜃𝜃1 ,𝜙𝜙1)

�Λ → 𝑝̅𝑝π+(𝑜𝑜𝑜𝑜 �𝑛𝑛π0): Ω2 = (cos 𝜃𝜃2 ,𝜙𝜙2)

:𝛼𝛼1 → α−

𝝃𝝃 ∶ (cos 𝜃𝜃Λ ,Ω1,Ω2)

Fäldt, Kupsc PLB772 (2017) 16

�Λ → 𝑝̅𝑝𝜋𝜋+:𝛼𝛼2 → 𝛼𝛼+



Exclusive decay distributions
𝑒𝑒+𝑒𝑒− → (Λ → 𝑝𝑝π−)(�Λ → 𝑝̅𝑝π+)

Λ → 𝑝𝑝π−: Ω1 = (cos 𝜃𝜃1 ,𝜙𝜙1)

�Λ → 𝑝̅𝑝π+(𝑜𝑜𝑜𝑜 �𝑛𝑛π0): Ω2 = (cos 𝜃𝜃2 ,𝜙𝜙2)

:𝛼𝛼1 → α−

𝝃𝝃 ∶ (cos 𝜃𝜃Λ ,Ω1,Ω2)

Fäldt, Kupsc PLB772 (2017) 16

�Λ → 𝑝̅𝑝𝜋𝜋+:𝛼𝛼2 → 𝛼𝛼+

Just 4 (3) global 
parameters



General two spin ½ particle state
16 parameters for each θ:
I(θ), polarizations (6)
Spin correlations (9) 

Spin correlations (9)

polarizations (6)

moments:
(uncorrected for acceptance)



𝑒𝑒+𝑒𝑒− → 𝐽𝐽/ψ → (Λ → 𝑝𝑝𝜋𝜋−)(�Λ → �𝑝𝑝 𝜋𝜋+)

(blue) Phase Space (red) Fit

Pz (�Λ)



𝑒𝑒+𝑒𝑒− → 𝐽𝐽/ψ → (Λ → 𝑝𝑝𝜋𝜋−)(�Λ → �𝑝𝑝 𝜋𝜋+)

(blue) Phase Space (red) Fit



𝑒𝑒+𝑒𝑒− → 𝐽𝐽/ψ → (Λ → 𝑝𝑝𝜋𝜋−)(�Λ → �𝑝𝑝 𝜋𝜋+)

(blue) Phase Space (red) Fit



𝑒𝑒+𝑒𝑒− → 𝐽𝐽/ψ → (Λ → 𝑝𝑝𝜋𝜋−)(�Λ → �𝑝𝑝 𝜋𝜋+)

(blue) Phase Space (red) Fit

Pz (Λ)



Pz (�Λ) Pz (Λ)



1  a            4.595e-01   0.0058
2  a- 7.488e-01   0.0098
3  DPhi 7.383e-01   0.0109
4  a+          -7.593e-01   0.0099 
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