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Outline

• Motivation
• Progress in longstanding issues in K decays
• Resonance enhancement in Charm CP
• Recent significant exptal progress B-CP
• Are there any reliable indications of anomalies
• Summary

• Talk is based primarily on, arXiv 2004.09440 [RBC-UKQCD]; Schacht + AS, 
arxiv 21                 + WIP
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Motivation 

In 1964 in the BNL-Noble prize {Cronin-Fitch] winning expt CP 
violation was discovered for the 1st time.

• This means CP is NOT a symmetry of nature => new physics 
should therefore be accompanied by non-vanishing (new) 
CP-odd phase(s) since no symmetry exists to make the 
phase(s) zero….Most important reason for understanding 
CP violation as quantitatively as possible

• Of course CKM-CP (SM) is unable to account for 
baryongenesis though this is a rather challenging task Pheno2021  soni-HET-BNL 3



• Direct CP in K=>pi pi, eps’
Deemed very important as eps’~O(10-6) 
i.e. very small so likely to be rather 
amenable to perturbations.
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Had to overcome 
multitude of 

obtacles..
Took Decades..

O(12) PhD  Thesises
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Earlier works of Yigal
Shamir showed in the 

limit of infinite 5th

Dim. EXACT CS even at
Finite lattice spacing
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Dir CP in charm system
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Direct CP in the B-system
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Summary

• Significant progress in K=> pi pi , Delta I=1/2 Rule and eps’ , 1st

principles lattice calculations
For eps’ current accuracy is around 35% ….Major effort underway to 
improve this calculation…May take 2-3 years

For D0 decays, nearby scalar resonances f0(1710) and f0(1790) have 
significant influence and it appears observed Delta ACP is consistent 
with the SM; unfortunately need better expt info esp on f0(1790)
• Effort underway to tackle dir CP puzzles in B=>K pi
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