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Introduction
üThe imbalance between matter-antimatter 
üOne of Sakharov’s essential conditions: Charge-parity (CP) violation
üQuantum-entangled hyperon pairs production: a new method in CP symmetry test

Pisma Zh. Eksp. Teor. Fiz. 5, 32 (1967);
Phys. Lett. B 772, 16 (2017);
Phys. Rev. D 99, 056008 (2019)

Experiment •Main Drift Chamber (MDC)
• s(p)/p = 0.5%
• sdE/dX = 5.0%

• Time-of-flight (TOF)
• s(t) = 68ps (barrel)
• s(t) = 65ps (endcap)

• Electro Magnetic Calorimeter (EMC)
• s(E)/E = 2.5%
• sz,f(E) = 0.5 – 0.7 cm

• RPC MUON Detector 
• s(xy) < 2 cm

Method
Helicity frame definition:   

𝑒!𝑒" → 𝐽/𝜓 → Σ! 'Σ", Σ! → 𝑝𝜋#, 'Σ" → 𝑝̅𝜋#

The CP asymmetry 𝐴$%(Σ! → 𝑝𝜋#) = &!!'&!
&!"'&!

=
− 0.004 ± 0.037 ± 0.010 is extracted for the 
first time, and is found to be consistent with CP 
conservation. 

𝑒!𝑒" → 𝜓 3686 → Σ! 'Σ", Σ! → 𝑝𝜋#, 'Σ" → 𝑝̅𝜋#

Parameter This work

𝛼!/# −0.508 ± 0.006 ± 0.004  

ΔΦ!/# −0.270 ± 0.012 ± 0.009 

𝛼#(%&'&) 0.682 ± 0.03 ± 0.011 

ΔΦ#(%&'&) 0.379 ± 0.07 ± 0.014 

𝛼) −0.998 ± 0.037 ± 0.009 

1𝛼) 0.990 ± 0.037 ± 0.011 

Phys. Rev. D 99, 056008 (2019)

Phys. Rev. Lett. 125, 052004 (2020) Phys. Rev. Lett. 125, 052004 (2020)

𝑒!𝑒" → 𝐽/𝜓 → Λ;Λ, Λ → 𝑝𝜋", ;Λ → 𝑝̅𝜋!

Most precise CP symmetry 𝐴$% Λ → 𝑝𝜋" = &"!'&#
&""'&#

= −0.0025 ± 0.0046 ± 0.0011 is 

measured for any hyperon  sector decay. Phys. Rev. Lett. 129, 131801; Nature Phys. 15, 631-
634 (2019); Phys. Rev. Lett. 123, no.18, 182301 (2019)

𝑒!𝑒" → 𝐽/𝜓 → Ξ" 'Ξ!, Ξ" → Λ𝜋", 'Ξ! → ;Λ𝜋!
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𝑒!𝑒" → 𝐽/𝜓 → Ξ# 'Ξ#, Ξ# → Λ𝜋#, 'Ξ# → ;Λ𝜋#

arXiv:2305.09218

First measurement of weak phase difference in Ξ# decay and most precise 
result in any weakly decaying baryon. arXiv:2302.09767; Phys. Lett. B 770, 217 (2017) 

üA precise CP symmetry test of hyperon decay to neutron for the first time.

üNo CP violation observed in hyperon sector, in agreement with the standard model.

üMore exciting hyperon results will come with 10 Billion 𝐽/𝜓 data and 2.7 Billion 𝜓(3686) data.

üThe improved asymmetry parameters are important for many physics process.

𝑒!𝑒" → 𝐽/𝜓 → Σ! 'Σ", Σ!→ 𝑝𝜋#, 'Σ" → '𝑛𝜋" + 𝑐. 𝑐.

Parameter This work Previous work

𝛼!/# −0.5156 ± 0.0030 ± 0.0061 −0.508 ± 0.006 ± 0.004  

ΔΦ!/# −0.2772 ± 0.0044 ± 0.0041 −0.270 ± 0.012 ± 0.009 

𝛼$ 0.0481 ± 0.0031 ± 0.0019 0.069 ± 0.017 

8𝛼% −0.0565 ± 0.0047 ± 0.0022 − 

𝛼$/𝛼& −0.0490 ± 0.0032 ± 0.0021 −0.069 ± 0.021 

8𝛼%/ 8𝛼& −0.0571 ± 0.0053 ± 0.0032 − 

The precision CP symmetry 𝐴$% Σ! → 𝑛𝜋! = &#!'&"
&#"'&"

= −0.080 ± 0.052 ± 0.028 is measured 

for any hyperon decay into a neutron in the final state for the first time.
Our precise measurement of the decay asymmetry parameter in the neutron mode is of vital 
importance to the CP violation prediction. arXiv: 2304.1465;  Phys. Rev. Lett. 125, 

052004(2020); Phys. Rev. D 21, 2501 (1980) 

arxiv: 2304.14655

Phys. Rev. Lett. 129, 131801

Phys. Rev. D 99, 056008 (2019)

Nature 606, pages64–69 (2022)
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