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𝒆𝒆+𝒆𝒆− → 𝒇𝒇�𝒇𝒇,𝐁𝐁𝟏𝟏�𝐁𝐁𝟐𝟐 J/ψ→𝐁𝐁𝟏𝟏�𝐁𝐁𝟐𝟐

𝒆𝒆+𝒆𝒆− → J/ψ→ 𝚵𝚵�𝚵𝚵

𝜦𝜦 → 𝒑𝒑𝝅𝝅−

𝒆𝒆+𝒆𝒆− → J/ψ→ 𝚲𝚲�𝚲𝚲
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𝝅𝝅−

CP tests



Γ𝜇𝜇

F1 (Dirac) and F2 (Pauli) Form Factors

Sachs Form Factors (FFs) ⇔ helicity amplitudes: 

𝒆𝒆+𝒆𝒆− → 𝜸𝜸∗ → 𝑩𝑩�𝑩𝑩 (𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬 𝟏𝟏/𝟐𝟐)          

helicity non-flip helicity flip



At high energies annihilating e+e- have opposite helicities. 

e+e− → µ+µ−

𝒆𝒆−

𝒆𝒆+

𝛾𝛾∗ has ±1 helicity



Angular distribution:

For spin ½  𝑩𝑩�𝑩𝑩 production two complex FFs:  GM(s), GE(s) 

⇨ process described by three parameters at fixed 𝑠𝑠 : 
 cross section (σ)
 FFs ratio R or angular distribution parameter αψ
 relative phase between FFs (ΔΦ)

𝐺𝐺𝐸𝐸 = 𝑅𝑅𝐺𝐺𝑀𝑀𝑒𝑒𝑖𝑖ΔΦ

𝒆𝒆+𝒆𝒆− → 𝜸𝜸∗ → 𝑩𝑩�𝑩𝑩

Phase 𝜟𝜟𝜟𝜟 expected/predicted  for continuum 
but neglected/not expected for the decays  

−1 ≤ 𝜶𝜶𝝍𝝍 ≤ 1

𝛼𝛼𝜓𝜓 =
𝜏𝜏 − 𝑅𝑅2

𝜏𝜏 + 𝑅𝑅2



Λ𝑒𝑒+

𝑒𝑒−

�̂�𝑧

�𝑦𝑦Baryon polarization in e+e-

if ΔΦ = 𝜋𝜋
2

𝛼𝛼𝜓𝜓 = 0.469

�𝑃𝑃

ΔΦ ≠ 0

𝜃𝜃Λ
�Λ

cos𝜃𝜃Λ

𝑃𝑃Λ

Unpolarized e+e- beams ⇨ transverse polarization:

Max PΛ= 36.4%

Ex. ⁄𝐽𝐽 𝜓𝜓 → Λ�Λ

𝑃𝑃𝑦𝑦



𝒆𝒆+𝒆𝒆− → 𝑩𝑩𝟏𝟏�𝑩𝑩𝟐𝟐



𝜌𝜌 ⁄1 2, ⁄1 2 =
1
4
�
𝜇𝜇�𝜈𝜈

𝐶𝐶𝜇𝜇�𝜈𝜈 𝜎𝜎𝜇𝜇
𝐵𝐵1⨂𝜎𝜎�𝜈𝜈

�𝐵𝐵2General two spin ½ particle state:

Baryon-antibaryon spin density matrix
𝒆𝒆+𝒆𝒆− → 𝑩𝑩𝟏𝟏�𝑩𝑩𝟐𝟐

𝐶𝐶𝜇𝜇�𝜈𝜈 =

(𝜎𝜎0= 𝟏𝟏2,𝜎𝜎1 = 𝜎𝜎𝑥𝑥 ,𝜎𝜎2 = 𝜎𝜎𝑦𝑦 ,𝜎𝜎3 = 𝜎𝜎𝑧𝑧)

E.Perotti, G.Faldt, AK, S.Leupold,JJ.Song PRD99 (2019)056008

𝑃𝑃𝑦𝑦

𝛽𝛽𝜓𝜓 = 1 − 𝛼𝛼𝜓𝜓2 sin ΔΦ 𝛾𝛾𝜓𝜓 = 1 − 𝛼𝛼𝜓𝜓2 cos ΔΦ



Polarization of daughter baryons:

1
2

+
→ 1

2

+
+ 0− 𝑒𝑒.𝑔𝑔. Λ → 𝑝𝑝 + 𝜋𝜋−

Decay matricesTransformation of base matrices:

4 × 4 decay matrix: 𝑎𝑎𝜇𝜇,𝜈𝜈

Density matrix for a spin ½  particle 
in the rest frame:

𝜎𝜎0 = 𝟏𝟏2,𝜎𝜎1 = 𝜎𝜎𝑥𝑥 ,𝜎𝜎2 = 𝜎𝜎𝑦𝑦,𝜎𝜎3 = 𝜎𝜎𝑧𝑧

𝜌𝜌 ⁄1 2 =
1
2
�
𝜇𝜇=0

3

𝐼𝐼𝜇𝜇𝜎𝜎𝜇𝜇 =
1
2
𝐼𝐼0

1 + 𝑃𝑃𝑧𝑧 𝑃𝑃𝑥𝑥 − 𝑖𝑖𝑃𝑃𝑦𝑦
𝑃𝑃𝑥𝑥 + 𝑖𝑖𝑃𝑃𝑦𝑦 1 − 𝑃𝑃𝑧𝑧

E.Perotti, G.Faldt, AK, S.Leupold,JJ.Song PRD99 (2019)056008

Y → 𝐵𝐵𝜋𝜋

PDG

𝐏𝐏𝑌𝑌 = 0 ⇒ 𝐏𝐏𝐵𝐵 = 𝛼𝛼 �𝐬𝐬



𝒔𝒔~10 GeV
ISR

Direct scan
 (very) high luminosity at selected 

c.m. energies
 better resolution: at  ⁄𝐽𝐽 𝜓𝜓 0.9 MeV: 

1010 ⁄𝐽𝐽 𝜓𝜓

ISR
 ISR: many Ecm simultaneously
 reduced point-to-point systematics
 mass resolution limited by detector
 boost of hadronic system may help

efficiency

Direct scan BESIII ISR BelleII

Ecm = 𝒔𝒔 Ecm < 𝒔𝒔

𝒔𝒔

Picture:Wolfgang Gradl



τ+τ-

Thresholds:
Λ�Λ :  2.231 GeV      Σ+�Σ− 2.379 GeV
Σ0�Σ0 2.385 GeV      Σ−�Σ+ 2.395 GeV
Ξ0�Ξ0 2.630 GeV      Ξ−�Ξ+ 2.643 GeV
Λ�Σ0 2.308 GeV

Λc �Λ𝑐𝑐

Hyperon-𝐡𝐡𝐡𝐡𝐬𝐬𝐡𝐡𝐡𝐡𝐡𝐡𝐬𝐬 pair production at BESIII
2.0 GeV ≤ 𝑠𝑠 ≤ 4.6 GeV

(Ω�Ω 3.345 GeV)

Ω�Ω



PRD 93, 072003 (2016)
PLB770,217 (2017)
PRD 95, 052003 (2017) 

4.48x108 ψ(2S)

1.31x109 J/ψ

𝑱𝑱/𝝍𝝍,𝝍𝝍(𝟐𝟐𝟐𝟐) → 𝑩𝑩�𝑩𝑩

0.223x109 J/ψ

ℬ ⁄𝐽𝐽 𝜓𝜓 → 𝑝𝑝�𝑝𝑝 = (21.21 ± 0.29) × 10−4

http://pdglive.lbl.gov/BranchingRatio.action?desig=50&parCode=M070


αψ=0.469±0.026 
BF=(19.43±0.03)∙10-4

PRD 95, 052003 (2017)
PRD 93, 072003 (2016)

𝐀𝐀𝐬𝐬𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐀𝐡𝐡 𝐝𝐝𝐬𝐬𝐬𝐬𝐝𝐝𝐡𝐡𝐬𝐬𝐝𝐝𝐀𝐀𝐝𝐝𝐬𝐬𝐡𝐡𝐬𝐬𝐬𝐬 𝐬𝐬𝐬𝐬 𝑱𝑱/𝝍𝝍,𝝍𝝍(𝟐𝟐𝟐𝟐) → 𝑩𝑩�𝑩𝑩

𝐽𝐽/𝜓𝜓 → 𝛬𝛬 ̅𝛬𝛬

𝜓𝜓(2𝑆𝑆) → 𝛬𝛬 ̅𝛬𝛬

𝐽𝐽/𝜓𝜓 → Σ0�Σ0 𝜓𝜓(2𝑆𝑆) → Σ0�Σ0

𝐽𝐽/𝜓𝜓 → Ξ−�Ξ+

αψ=0.58±0.04 
BF=(10.40±0.06)∙10-4

1 + 𝜶𝜶𝝍𝝍 cos2 𝜃𝜃𝑌𝑌



Λ

�Λ

𝑒𝑒+

𝑒𝑒−

�̂�𝑧

�𝑦𝑦

𝜃𝜃Λ

𝑒𝑒+𝑒𝑒− → 𝛬𝛬 → 𝑝𝑝𝜋𝜋− ̅𝛬𝛬 𝑝𝑝 𝑛𝑛1,𝑦𝑦

⇒Determine product: 𝛼𝛼−𝑃𝑃𝑦𝑦~ 𝛼𝛼− sin 𝜟𝜟𝜟𝜟

Λ → 𝑝𝑝π−: �𝐬𝐬1 → Ω1 = (cos𝜃𝜃1 ,𝜙𝜙1) :𝛼𝛼−

Inclusive decay angular distributions

𝑑𝑑Γ
𝑑𝑑 cos 𝜃𝜃Λ𝑑𝑑Ω1

∝ 1 + 𝜶𝜶𝝍𝝍 cos2 𝜃𝜃Λ

+ 1 − 𝜶𝜶𝝍𝝍2 sin(𝜟𝜟𝜟𝜟) sin𝜃𝜃Λ cos 𝜃𝜃Λ 𝜶𝜶−𝑛𝑛1,𝑦𝑦



Exclusive joint angular distribution

𝒆𝒆+𝒆𝒆− → (𝜦𝜦 → 𝒑𝒑𝝅𝝅−)(�𝜦𝜦 → �𝒑𝒑𝝅𝝅+)

Λ → 𝑝𝑝π−: �𝐬𝐬1 → (cos 𝜃𝜃1 ,𝜙𝜙1) �Λ → �̅�𝑝π+: �𝐬𝐬2 → (cos 𝜃𝜃2 ,𝜙𝜙2): 𝜶𝜶−

Fäldt, Kupsc PLB772 (2017) 16

: 𝜶𝜶+

5D PhSp

𝚫𝚫𝚫𝚫 ≠ 𝟎𝟎 ⇒ 𝐬𝐬𝐬𝐬𝐝𝐝𝐡𝐡𝐬𝐬𝐡𝐡𝐬𝐬𝐝𝐝𝐡𝐡𝐬𝐬𝐝𝐝 determination of 𝜶𝜶− and 𝜶𝜶+

1 + 𝜶𝜶𝝍𝝍 cos2 𝜃𝜃Λ

+𝜶𝜶−𝜶𝜶+ 1 − 𝜶𝜶𝝍𝝍2 cos(𝜟𝜟𝜟𝜟) sin𝜃𝜃Λ cos 𝜃𝜃Λ (𝑛𝑛1,𝑥𝑥𝑛𝑛2,𝑧𝑧 + 𝑛𝑛1,𝑧𝑧𝑛𝑛1,𝑥𝑥)

+𝜶𝜶−𝜶𝜶+ sin𝟐𝟐 𝜃𝜃𝛬𝛬(𝑛𝑛1,𝑥𝑥𝑛𝑛2,𝑥𝑥 − 𝜶𝜶𝝍𝝍𝑛𝑛1,𝑦𝑦𝑛𝑛2,𝑦𝑦) + (cos2 𝜃𝜃Λ + 𝜶𝜶𝝍𝝍)𝑛𝑛1,𝑧𝑧𝑛𝑛2,𝑧𝑧

+ 1 − 𝜶𝜶𝝍𝝍2 sin(𝜟𝜟𝜟𝜟) sin𝜃𝜃Λ cos 𝜃𝜃Λ (𝜶𝜶−𝑛𝑛1,𝑦𝑦 + 𝜶𝜶+𝑛𝑛2,𝑦𝑦)

𝝃𝝃 ∶ (cos 𝜃𝜃Λ , �𝐬𝐬1, �𝐬𝐬2)
𝑑𝑑Γ ∝ 𝑊𝑊 𝝃𝝃;𝜶𝜶𝝍𝝍,𝜟𝜟𝜟𝜟,𝜶𝜶−,𝜶𝜶+ =



𝜌𝜌 ⁄1 2, ⁄1 2 =
1
4
�
𝜇𝜇�𝜈𝜈

𝐶𝐶𝜇𝜇�𝜈𝜈 𝜎𝜎𝜇𝜇Λ⨂𝜎𝜎�𝜈𝜈
�Λ

Apply decay matrices:

𝑊𝑊 = 𝑇𝑇𝑇𝑇𝜌𝜌𝑝𝑝,�̅�𝑝 = �
𝜇𝜇,�𝜈𝜈=0

3

𝐶𝐶𝜇𝜇�𝜈𝜈𝑎𝑎𝜇𝜇,0
Λ 𝑎𝑎�𝜈𝜈,0

�Λ

𝛽𝛽𝜓𝜓 = 1 − 𝛼𝛼𝜓𝜓2 sin ΔΦ 𝛾𝛾𝜓𝜓 = 1 − 𝛼𝛼𝜓𝜓2 cos ΔΦ

General two spin ½ particle state:

Exclusive joint angular distribution (modular form)
𝒆𝒆+𝒆𝒆− → (𝜦𝜦 → 𝒑𝒑𝝅𝝅−)(�𝜦𝜦 → �𝒑𝒑𝝅𝝅+)

𝜎𝜎𝜇𝜇Λ → �
𝜇𝜇′=0

3

𝑎𝑎𝜇𝜇,𝜇𝜇𝜇
Λ 𝜎𝜎𝜇𝜇𝜇

𝑝𝑝

The result:

𝐶𝐶𝜇𝜇�𝜈𝜈 =

(𝜎𝜎0= 𝟏𝟏2,𝜎𝜎1 = 𝜎𝜎𝑥𝑥 ,𝜎𝜎2 = 𝜎𝜎𝑦𝑦 ,𝜎𝜎3 = 𝜎𝜎𝑧𝑧)

E.Perotti, G.Faldt, AK, S.Leupold,JJ.Song PRD99 (2019)056008



ΔΦ=42.3o±0.6o±0.5o

Fit results

𝑒𝑒+𝑒𝑒− → (Λ → 𝑝𝑝π−)(�Λ → �̅�𝑝π+) 𝑒𝑒+𝑒𝑒− → (Λ → 𝑝𝑝π−)(�Λ → �𝑛𝑛π0)

𝜇𝜇 cos𝜃𝜃Λ =
1
𝑁𝑁

�
𝑖𝑖=1

𝑁𝑁 𝜃𝜃Λ

𝑛𝑛1,𝑦𝑦
(𝑖𝑖) − 𝑛𝑛2,𝑦𝑦

(𝑖𝑖)moment:

(uncorrected for acceptance)

BESIII Nature Phys. (2019)



𝜶𝜶−Λ → 𝑝𝑝𝜋𝜋−:

𝜶𝜶−

𝜶𝜶−𝑃𝑃𝑃𝑃𝑃𝑃

α_=0.750±0.009±0.004

Implications of the  ⁄𝑱𝑱 𝝍𝝍 → 𝚲𝚲�𝚲𝚲 analysis

⟹ Polarization:  
max 25%

ΔΦ=42.3o±0.6o±0.5o

𝛼𝛼− BESIII = 𝛼𝛼−−𝛼𝛼+
2

= 0.754(3)(2)

Since 𝜌𝜌 = 0.82!

𝛼𝛼− =0.721(6)(5) 

D. Ireland et al arXiv:1904.07616



PDG 2019 update



AΛ = -0.006 ± 0.012± 0.007

AΛ =
𝛼𝛼− + 𝛼𝛼+
𝛼𝛼− − 𝛼𝛼+

CP test: 

Previous result:

CP violation in hyperon decays?

Events Error AΛ

BESIII(2018) 4.2 ⋅105 1.2⋅ 10-2 1.31 109 J/ψ

BESIII 3 ⋅106 5 ⋅10-3 1010 J/ψ
L=0.47⋅ 1033 ∆𝐸𝐸 = 0.9 MeV

SuperTauCharm 6 ⋅ 108 3 ⋅10-4 L=1035 cm-2s-1

2⋅ 1012 J/ψ ∆𝐸𝐸 = 0.9 MeV
SuperTauCharm
+ reduced ΔE

3 ⋅ 109 1.4⋅ 10-4 L=1035 cm-2s-1

1013 J/ψ ∆𝐸𝐸 < 0.9 MeV? ?

⁄𝑱𝑱 𝝍𝝍 → 𝚲𝚲�𝚲𝚲
AΛ=   0.013 ± 0.021

PS185 PRC54(96)1877

−3 × 10−5 ≤ 𝐴𝐴Λ ≤ 4 × 10−5

−2 × 10−5 ≤ 𝐴𝐴Ξ ≤ 1 × 10−5

−5 × 10−5 ≤ 𝐴𝐴ΞΛ ≤ 5 × 10−5

Tandean,Valencia PRD67, 056001

CKM
𝜎𝜎 𝐴𝐴Λ =

1 + 𝜚𝜚
2𝛼𝛼Λ

𝜎𝜎(𝛼𝛼Λ)



𝒆𝒆+𝒆𝒆− → ⁄𝑱𝑱 𝝍𝝍 →𝚵𝚵−�𝚵𝚵+ → 𝚲𝚲𝝅𝝅−�𝚲𝚲𝝅𝝅+ → 𝐬𝐬𝛑𝛑−𝛑𝛑−�𝐬𝐬𝛑𝛑+𝛑𝛑+

9 kinematical variables 9D PhSp

𝚫𝚫𝚫𝚫 ≠ 𝟎𝟎 𝐬𝐬𝐬𝐬 𝐬𝐬𝐡𝐡𝐝𝐝 𝐬𝐬𝐡𝐡𝐡𝐡𝐝𝐝𝐡𝐡𝐝𝐝!

𝝃𝝃𝑑𝑑Γ ∝ 𝑊𝑊 𝝃𝝃;𝝎𝝎

𝚫𝚫𝚫𝚫 = 𝟎𝟎 ∶ 𝑀𝑀 = 56 5

𝚫𝚫𝚫𝚫 ≠ 𝟎𝟎 ∶ 𝑀𝑀 = 72 7

Parameters: 2 production + 6 for decay chains

𝑊𝑊 𝝃𝝃;𝝎𝝎 = �
𝑘𝑘=1

𝑀𝑀

𝑓𝑓𝑘𝑘 𝝎𝝎 𝑇𝑇𝑘𝑘(𝝃𝝃)

Variables and parameters 
factorize:

E.Perotti, G.Faldt, AK, S.Leupold,JJ.Song PRD99 (2019)056008

Λ�ΛΞ−�Ξ+

𝑊𝑊 = �
𝜇𝜇,�𝜈𝜈

𝐶𝐶𝜇𝜇�𝜈𝜈 �
𝜇𝜇′,�𝜈𝜈𝜇

𝑎𝑎𝜇𝜇,𝜇𝜇𝜇
Ξ 𝑎𝑎�𝜈𝜈,�𝜈𝜈𝜇

�Ξ 𝑎𝑎𝜇𝜇𝜇,0Λ 𝑎𝑎�𝜈𝜈𝜇,0
�Λ

𝝎𝝎 = 𝜶𝜶𝝍𝝍,𝚫𝚫𝚫𝚫,𝜶𝜶𝜩𝜩,𝝓𝝓𝜩𝜩,𝜶𝜶𝚲𝚲, �𝜶𝜶𝜩𝜩, �𝝓𝝓𝜩𝜩, �𝜶𝜶𝚲𝚲



Expected number of events in BESIII

Feb 2019: 1010 J/ψ

BESIII Phys book 3.2×109 ψ(2S)



Sensitivity estimate

detection efficiency constant

�𝛼𝛼𝛬𝛬 𝛼𝛼𝜓𝜓 𝛥𝛥𝛥𝛥

𝛼𝛼𝛬𝛬 0.87 −0.05 −0.07
�𝛼𝛼𝛬𝛬 0.05 0.07
𝛼𝛼𝜓𝜓 0.28

𝜎𝜎 𝛼𝛼Λ =
7
𝑁𝑁

𝜎𝜎 𝐴𝐴Λ =
9
𝑁𝑁

𝒆𝒆+𝒆𝒆− → J/ψ→ 𝚲𝚲�𝚲𝚲
validation 

(0.011)

(0.014)



�𝛼𝛼𝛯𝛯 𝛼𝛼𝛬𝛬 �𝛼𝛼𝛬𝛬 𝜙𝜙𝛯𝛯 �𝜙𝜙𝛯𝛯 𝛼𝛼𝜓𝜓 𝛥𝛥𝛥𝛥

𝛼𝛼𝛯𝛯 0.03 0.37 0.11 0.0 0.0 0.0 0.0
�𝛼𝛼𝛯𝛯 0.11 0.37 0.0 0.0 0.0 0.0
𝛼𝛼𝛬𝛬 0.43 0.0 0.0 −0.1 0.0
�𝛼𝛼𝛬𝛬 0.0 0.0 0.1 0.0
𝜙𝜙𝛯𝛯 −0.15 0.0 0.0
�𝜙𝜙𝛯𝛯 0.0 0.0
𝛼𝛼𝜓𝜓 0.0

𝜎𝜎 𝛼𝛼𝛯𝛯 = 2
𝑁𝑁

𝜎𝜎 𝛼𝛼Λ =
3
𝑁𝑁

𝜎𝜎 𝜙𝜙𝛯𝛯 =
6
𝑁𝑁

ΔΦ = 0

𝒆𝒆+𝒆𝒆− → J/ψ→ 𝚵𝚵�𝚵𝚵

𝜎𝜎 𝐴𝐴Λ =
3.3
𝑁𝑁
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P.Adlarson, AK



�𝛼𝛼𝛯𝛯 𝛼𝛼𝛬𝛬 �𝛼𝛼𝛬𝛬 𝜙𝜙𝛯𝛯 �𝜙𝜙𝛯𝛯 𝛼𝛼𝜓𝜓 𝛥𝛥𝛥𝛥

𝛼𝛼𝛯𝛯 0.03 0.37 0.11 0.0 0.0 0.0 0.0
�𝛼𝛼𝛯𝛯 0.11 0.37 0.0 0.0 0.0 0.0
𝛼𝛼𝛬𝛬 0.43 0.0 0.0 −0.1 0.0
�𝛼𝛼𝛬𝛬 0.0 0.0 0.1 0.0
𝜙𝜙𝛯𝛯 −0.15 0.0 0.0
�𝜙𝜙𝛯𝛯 0.0 0.0
𝛼𝛼𝜓𝜓 0.0

�𝛼𝛼𝛯𝛯 𝛼𝛼𝛬𝛬 �𝛼𝛼𝛬𝛬
𝛼𝛼𝛯𝛯 0.01 0.31 0.07
�𝛼𝛼𝛯𝛯 0.07 0.31
𝛼𝛼𝛬𝛬 0.39

𝜎𝜎 𝛼𝛼𝛯𝛯 = 2
𝑁𝑁

𝜎𝜎 𝛼𝛼Λ =
3
𝑁𝑁

𝜎𝜎 𝜙𝜙𝛯𝛯 =
6
𝑁𝑁

ΔΦ = 0

ΔΦ =
𝜋𝜋
2

𝒆𝒆+𝒆𝒆− → J/ψ→ 𝚵𝚵�𝚵𝚵

𝜎𝜎 𝐴𝐴Λ =
3.3
𝑁𝑁

Correlation matrix:

P.Adlarson, AK



Polarization  in 𝑒𝑒+𝑒𝑒− → Λ�Λ observed at J/ψ [phase close to 40o]

J/ψ and ψ’ decays into hyperon-antihyperon: 
unique spin entangled system for CP tests and for determination of 
(anti-)hyperon decay parameters

In progress: analysis using 1010 J/ψ collected, more ψ’ data …

Prospect for a CP violation signal at Super Tau Charm Factories

Conclusions: 

Reset of 𝛼𝛼− values in PDG 2019

𝛼𝛼−: 0.642±0.012 (PDG1978-2018) ⇨ 0.750±0.009±0.004 



PS185, PRC54 (1996) 1877

𝑒𝑒+𝑒𝑒− → γ∗ → 𝐽𝐽/ψ → Λ�Λ

PRD 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

2 global parameters5 parameters at each θΛ

Pmax=25%
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