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Outline


• K->π 𝝂𝝂


• Non-leptonic kaon decays 


• K->πll


• conclusions







QCD at work: Short Distance 
expansion for weak interaction

• Fermi lagrangian: description of the ∆S=1 weak 
lagrangian, in particular the explanation of  ∆I =1/2 rule


• Wilson suggestion (Feynman) , short distance expansion


• Gaillard Lee, Altarelli Maiani: right direction but not fully 
understood (Long distance?)
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Some Daniel’s papers 

•Quantify Long Distance Contributions and 
weak chiral lagrangian : classify the the 
O(p4) conterterm structures and K->2π/3π fit

Kambor Missimer Wyler





K->2 pi/3pi fit   Kambor Missimer Wyler, ‘90s
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K->3pi fit/K-lifetimes to be remeasured

Needed also for various SM Kaon assessments 

arxiv 2209.02143

G.D. Knecht Neshtapour
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KS ! ⇡0l+l�
K+ ! ⇡+l+l�

Not only a bookkeeping but predictive already



Vectors and axials



e,\mu

Isidori Mescia, Smith

Mescia, Smith, Trine



Short distance

Ecker, Pich, de Rafael

loops +CT

electrons and µ’s in the final state

R =
�(K+ ! ⇡+µ+µ�)

�(K+ ! ⇡+e+e�)

Initial data inconsistency e and µ’s: LFUV?‘97

O(p4)

lepton spectrum 

O(p4) CHPT :
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General consideration on the form factor
GD,Ecker,Isidori,Portoles

Lorentz and gauge invariance tell us on the structure of the amplitude and ff 
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Calculation in large N QCD of the form factor for K->pi ll

PLAN A  KS->π0 l+l-
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AS = �e2ū(p`�)�⇢v(p`+)(k + p)⇢ ⇥ WS(s)

16⇡2M2
K

<latexit sha1_base64="ewnayTAnjHZHoLQ/ntUyGbj6xZg="></latexit>

WS(s) = W loc
S (s; ⌫) +Wnon-loc

S (s; ⌫)
local short-distance part long- distance dominated, non-local component 
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Large N QCD still very inspirational and predictive

Conclusion

Kaon physics very important

K+->pi+ l l coming up




