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Assumption that baryons from J/ψ and ψ(3686)
decays into baryon-antibaryon are unpolarized has to be 
revised:                                             Göran Fäldt, AK arXiv:1702.07288
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Nothing prevents hyperons from decays of 1–- states to be
polarized orthogonally to the production plane
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Formalism for
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𝑒𝑒+𝑒𝑒− → γ∗ → 𝐽𝐽/ψ → Λ�Λ

Special case of a well established
formalism for baryon FFs
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𝑒𝑒+𝑒𝑒− → γ∗ → 𝐽𝐽/ψ → Λ�Λ

BESIII,Phys. Rev. D 95, 052003 (2017)

αψ=0.469+/-0.026 
BR(19.43+/-0.03)10-4

?

1.642 GeV/c 43 430 ev
1.918 GeV/c 36 977 ev



Single tag decay distributions

Λ → 𝑝𝑝π−: Ω1 = (cos𝜃𝜃1 ,𝜙𝜙1)
proton direction: spherical coord
in Λ rest frame

𝛼𝛼Λ = α1

Use max log likelihood
to fit Γ(θ,θ1,ϕ1)

=>  



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

Λ → 𝑝𝑝π−: Ω1 = (cos𝜃𝜃1 ,𝜙𝜙1)
�Λ → 𝑝̅𝑝π+: Ω2 = (cos𝜃𝜃2 ,𝜙𝜙2)

𝛼𝛼Λ = α1
𝛼𝛼�Λ = α2

𝝃𝝃 ∶ (cos𝜃𝜃 ,Ω1,Ω2)

EPJ A52 (2016)141 
arXiv:1702.07288
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• Only two parameters:
𝛼𝛼ψ 𝛼𝛼1 � 𝛼𝛼2

• Λ unpolarized
• WB and W differs even for ΔΦ=0 α =0.469

α1=-α2=0.642

(W-WB)/W



BESIII,Phys. Rev. D 95, 052003 (2017) 

for Σ0

Λ polarized longitunally

PΛ=(PΣ) cosθΣΛ

Determine ΔΦ for each
decay



BESIII, Phys. Rev. D 86, 032008 (2012) 
225x106 J/ψ

(now 1.31x106 J/ψ)

Determine ΔΦ for ΛΣ0 transition
form factor... 

Λ polarized longitunally

PΛ=(PΣ) cosθΣΛ



BESIII 
Phys. Rev. D 93, 072003 (2016)         

Determine ΔΦ for J/ψ and
ψ(3686)+ all decay parameters?



BESIII Phys.Lett. B770 (2017) 217         
arXiv:1612.08664

Determine ΔΦ for J/ψ and
ψ(3686)+ all decay parameters?



Well established general formulas for
are applied to J/ψ and ψ(3686) 

Access to decay parameters even using single tag mode
if corresponding ΔΦ≠0. 

Charmonia: determine ΔΦ for J/ψ and ψ(3686) Y͞Y decays
[including ͞Λ Σ0]

Too simplified helicty amplitude formalism for weak decays...

Conclusions/outlook

𝑒𝑒+𝑒𝑒− → γ∗ → 𝐵𝐵1/2 �𝐵𝐵1/2
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