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Key Points
1. K+ =>pi+ nu nu off and on the lattice

Pheno: WIP with E. Lunghi: Impr determination of Vub using 
Gounaris+Sakurai; 

Lee + Zumino.

+ Improvements in eps’ and in K-UT
Expt progress and status
Lattice: RBC-UKQCD several papers 
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Key points (contd)
• 2. KL => pi0 nu nu ; Gold-plated but experimentally 

exceedingly challenging. Status & Outlook

3.KL=>pi ee ; Early work; interesting pioneering paper & PhD thesis by 
German Valencia.
Atwood + AS unpublished
Important paper on background issues by Greenlee
Because of the extremely important point due Greenlee, it does not
seem that KL=> pi ee is useable

4. K0=> pi0 mumu i.e. KL AND KS  extremely useful to study for 
experiments, pheno AND for the lattice.
WIP with Stefan Schacht

Summary

Rare K decays: off & on the lattice; Soni (BNL-HET) 3



Main purpose: strongly advocate that 
lattice community should pay high 
priority to get precise results for K0 to 
pi0 mu+ mu-

Rare K decays: off & on the lattice; Soni (BNL-HET) 4



Rare K decays: off & on the lattice; Soni (BNL-HET) 5



Rare K decays: off & on the lattice; Soni (BNL-HET) 6



Search for new CP phase;  A Soni (BNL-HET) 7
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Key points (so far) on our PBC effort

• Demonstrated that with GEVP matrix elements of ground and 1st

two excited states can be extracted quite well
• Good quality of signals with PBC obtained rather efficiently
• On our way to get results from 2 lattice spacings
• Optimistic that we can get epsilon’ in the continuum limit (for the 

iso-symmetric) case in
about a year…That should appreciably reduce one of the major 

source of systematic errors.
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Remaining points

• Given that KL=> pi0 nu nu is exptally so challenging why don’t 
(can’t) we try replace with KL=>pi0 e+ e-?

• 1st very nice attempt in this direction was made in a beautiful PhD 
thesis work of German Valencia; see also PRD’87 paper by DHV 

• Also Atwood + AS (unpublished) 
• (insurmountable) difficulty is the “Greenlee” background
• (see PRD Greenlee ‘90)
• Why not consider KL=> pi0 mu+ mu-?
• Existing work on KL=> pi0 mu+ mu- by Isidori et al; WIP by 

Schacht+AS
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Summary
• Considerable progress on the experimental and the theory front on K+ => pi+ nu 

nu……This is one important pillar in Kaon UT
• KL => pi0 nu nu while gold plated, experimental progress near the SM prediction is 

highly unlikely to come for many years perhaps for 10 years
• Meantime theoretical progress on eps’ will continually improve and provide a very 

useful constraint on the KUT.
• Experimental progress on K0 [both KL and KS] to pi0 mu+ mu- by KOTO at JPARC as 

well as LHCb is strongly advocated
• In particular precision study by the lattice of K0 => pi0 mu+ mu- is strongly
suggested….In this regard existing and ongoing work of RBC-UKQCD on K+ => pi+ nu nu
is noted. Noted is also En-Hung Chao and Norman Christ et al’s work on a related mode 
KL=> mu+ mu-
In fact if you can do precisely Kl3….you should seriously consider K^0 to pi0 mu+ mu-
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