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Roadmap	of	CPV	

• In 1964, the first CPV was discovered in Kaon；

• In 2001,  CPV in B was established by two B-factories; 

• In 2019,  CPV was discovered in D meson:  10-4,  108 reconstructed D mesons. 

• All are consistent with CKM theory in the Standard model 

• But no evidence was found in baryon system? 



Why Hyperon physics at BESIII？
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10 billion J/psi events collected 

Ø Large BRs in J/psi decays 

Ø Quantum correlated pair productions 

Ø Easy to reconstruct 

Ø Background free 



Advantage at e+e- machine 
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Σ" → 𝑝𝜋&

Known initial 4-momentum

Strongly boosted 

Decay with neutron & pi0

Decay with invisibles  

Both hyperons can be reconstructed 
and large control sample, and systematic 
uncertainties are under control. 

Double tag

e+
e-



Example: 𝒆"𝒆( → 𝑱/𝝍 → 𝜦𝜦-
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Transverse polarization was observed 

which perpendicular to the production 

plane,  the polarizations for hyperon and 

anti-hyperon are equal and same 

direction,  and modified by the 

production angle 𝜽𝚲

Nature	Physics	May	2019	
arXiv:1808.08917	



Results from 10% of J/psi data 
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Nature	Physics	May	2019	
arXiv:1808.08917	

ç 1）3 times better 

ç 2) increased bt 17%，
7 𝝈		

ç 3) ~3𝝈	𝐟𝐫𝐨𝐦	1.0. 
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帮助理解𝜟𝑰＝𝟏/𝟐疑难

420,000 hyperon pairs reconstructed 

deviation	from	previous.	

From	Steve	Olsen



10 billion J/𝝍－prospects 
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Nature	Physics	May	2019	
arXiv:1808.08917	

ç 1）精度达到 0.002

ç 精度达到： 0.2 度

ç 2) 精度达到 0.003

ç 3) CP破坏的精度：0.004

ç 精度达到 0.01
~7𝝈偏离1.0. 

确⽴𝚫	I＝ 𝟑
𝟐
的贡献 	

100亿J/𝝍数据－预期结果
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Rare and forbidden decays
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FCNC: radiative decays 

EM penguin 

Weak penguin 

Neutrinoless
double beta decays

Most of them never studied. 

𝛾



Semileptonic decays: Vus
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N. Cabibbo, E. Swallon, R. Winston 
Ann.Rev.Nucl.Part.Sci. 53:39-75,2003

𝚵(
dss

usu
Λ

Can	we	do	better	?	



Future J/psi factory 
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Width	of	𝑱/𝝍	: 92 keV

BEPCII：uncertainty of ECM    1.2 MeV à observed cross-section 𝑱/𝝍: 3400 nb ；

With monochromator optics,   uncertainty on ECM : 100 keV

à observed cross-section of 𝑱/𝝍	: 41000 nb excited ! 

The same data taking time, a factor of 1000 increase than that at BEPCII 



Future J/psi factory 
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Billion of hyperon pairs produced 

Billon of hyperon pairs reconstructed  

CPV： 𝟏𝟎(𝟒	− 𝟏𝟎(𝟓

Challenge SM

𝟏𝟎𝟏𝟑𝑱/𝝍per year at super J/psi factory 



In	the	workshop	

• Polarization	in	various	hyperon	productions:		strong	interaction,	inner	
structure?			
• Measurements	of	CPV:		observables	

• Understand	the	decays	of	hyperons:	Δ𝐼 = P
Q rule	

• Rare	hyperon	decays	
• Semileptonicdecays:	from	factors,	and	Vus

Thank	you	!


