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Understanding the weak counterterms

• The strong chiral lagrangian well 
understood, properties of QCD


• status of weak chiral lagrangian







KS ! ⇡0l+l�
K+ ! ⇡+l+l�

Not only a bookkeeping but predictive already



Vectors and axials



K->2 pi/3pi fit   Kambor Missimer Wyler, ‘90s
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Vector meson dominance in                          
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Angular momentum decomposition

 should be dominated by       


exchange
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It has VMD
Isidori, Pugliese


Ecker Kambor Wyler



 We measure the slope, let’s check theory predictions
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a determined by anomalous Ni’s



Weak magnetic     CT’s    

!

•All these terms can be  generated from      and 
WZW term    Cheng;  Bijnens, Ecker, Pich 


!

•Also VMD contributions             GD Portoles; GD Gao 
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Departure from IB
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NA48/2 , 600 K candidates

NA48 T ⇤
c 2 [0, 80]MeV

Frac(DE ) = (3.32±0.15± 0.14)⇥10�2

Frac(INT ) = (�2.35±0.35± 0.39)⇥10�2

Frac(DE) ratio 

to IB

Frac(INT) ratio 

to IB

first experiment IB from theory



Dalitz plot
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Kinematics K+ ! ⇡+⇡0ee









Marco Sozzi’s question





Moriond 2015!
Milena Misheva NA48/2



Moriond 2015!
NA48/2 Misheva



Cusp effect in K->3pi 

• in 2002 Mannelli at CERN discusses 
that their incredible energy resolution 
may lead to pionium discovery in       
K+  ->pi+ pi0 pi0 	

• But the plot  (expt red curve) on the 
right was not yet understood
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Final	381	evts	NA48/2	+	NA62	
during	a	3-day	special	NA48/2	run	in	
2004	and	a	3-month	NA62	run	in	2007	

ĉ = 1.86± 0.26

K+ ! ⇡+��  NA48/2 + NA62 (’14)

Auxiliary channel useful to assess the CP 

conserving contribution to                                    KL ! ⇡0ee
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Bijnens et al fit



Conclusion

• Talking about a kaon experiment we have 
always to expect unexpected accuracy and 
consequently brilliant measurement	

• We , theorists, will do the best now, but the 
future maybe even more optimistic 



NA62 sensitivity 

This decay                        :  The error obtained in 
the form factor (  ) is dominated by the expt       
K-> 3pi error in the  quadratic slope !
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