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KS->µµ
Ecker Pich ‘90
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KL->µµ

B(KL ! µ+µ�)exp = (6.84± 0.11)⇥ 10�9

KL ! �� |exp known

Dispersive calculation: Re A, Im A



27.14

�(KL ! µµ)

�(KL ! ��)
⇠ |ReA|2 + |ImA|2

|�SM
short| = 1.96(1.11� 0.92⇢̄)

KL->µµ

Absorptive calculation

model independent

0.98± 0.55 = |ReA|2 = (���(M⇢) + �short � 5.12)2

Subtracting from expt. the Absorptive contribution
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KL->µµ: our sign ignorance 

We  know the sign
We do not  know the sign
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Can we study K0(t)? 
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• Short distance interfering with Large CP 
conserving  LD contribution !


• We may be able to study the time evolution of K0 
by tracking the associated particles  (K- )

X
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KS ! µµµµ

KS ! eeµµ

KS ! ��

KS->µµ: how to improve the  
THEORY error

Dispersive treatment of KS → γγ and KS → γl+l− 

Gilberto Colangelo, Ramon Stucki, and Lewis C. Tunstall 
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Rare Kaon decay program at LHCB

Rare n Strange 2017: strange physics at LHCb

GD, Lewis Tunstall, Diego Martinez Santos,Veronika Chobanova, 

Xabier Cid Vidal, Francesco Dettori, Marc-Olivier Bettler,


Teppei Kitahara,,Kei Yamamoto 
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Weinberg ’77 EFT SM

Accidental symmetries



SLAC ’84 Veneziano
Preons

mEW, yij

?



• Veneziano: maybe the solution is a two scale 

mEW

yij



  Isidori Nir Perez 10

Generic Flavor structures strongly constrained

Problem already known since ’86 technicolour 
(Chivukula Georgi) susy (Hall Randall) 
extra dimensions (Rattazzi Zafferoni)

Maybe there is an energy  gap between the theory of flavor and 
the EW scale , ameliorating also a clash  from the scale of the  bounds 
 in the table above  and the requirement of solving the hierarchy problem



Technicolor Supersymmetry

Extra dimensions
mEW

yij

MFV
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U(3) ->U(2)



Shift of paradigma





Anatomy of kaon decays and prospects for lepton flavour universality 
violation

• Motivated by B-anomalies we study LFUV Kaon decays


•

GD, A.M. Iyer, F. Mahmoudi, S. Neshatpourarxiv 2206.14748

https://arxiv.org/search/hep-ph?searchtype=author&query=Iyer%2C+A
https://arxiv.org/search/hep-ph?searchtype=author&query=Mahmoudi%2C+F
https://arxiv.org/search/hep-ph?searchtype=author&query=Neshatpour%2C+S


arxiv 2206.14748





Italy before 2023



World for several millennia

Pompei



World before VII BC



Conclusions
• Interesting new experiments and phenomenology


• Interplay with high energy experiments very important


• LHCB: KS->µµ extraordinary result: interference effect!!!Short 
distance window
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• Flavour anomalies: interplay with K->π𝞶𝞶 but 
10% measurement needed!

• LHCB: KS->µµ extraordinary result: 
interference effect!!!Short distance window

• weak chiral lagrangian

• LFUV in Kaons very useful

• Rich rare kaon program 

Conclusions
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Short distance

Ecker, Pich, de Rafael

loops +CT

electrons and µ’s in the final state
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Weak chiral couplings
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LFUV in Kaons
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LFUV: Kaons
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High statistics: nominal # of decays  50 times greater than NA48/2 


Collaboration with  Crivellin, A  Hoferichter, M and Tunstall, L  
Phys.Rev. D 2016
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Predicting a+, b+? Going beyond the low-energy expansion

requires an unsubtracted dispersion relation
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Combined fit (e+e−)

β+ · 108 a+ b+ χ2/d.o.f
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Quite reasonable χ2, negative solution clearly favoured
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Fit to NA48/2 data (µ+
µ
−)

β+ · 108 a+ b+ χ2/d.o.f

−3.96
+0.372

−0.611

+2.102

−0.746

11.9/15

15.9/15

−2.88
+0.384

−0.598

+2.081

−0.768

12.1/15

15.2/15

−1.80
+0.397

−0.585

+2.060

−0.790

12.4/15

14.5/15

0.20 0.25 0.30 0.35 0.40 0.45 0.50

4.!10"12

6.!10"12

8.!10"12

1.!10"11

1.2!10"11

1.4!10"11

NA48/2

As in the NA48/2 data for the e+e− channel, the data show a slight preference for the positive solution
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Robustness of determinations of a+ and b+
Impact of remaining two-loop contributions, not contained in W

BOL
(z)

Predictions for a+ and b+?



Comparing W2loop(z) and WBOL(z)

solid lines: |W2loop(z)|2 full two loops

dash-dotted lines |WBOL(z)|2

red curves: a+ = −0.585, b+ = −0.779, β+ = −2.88 · 10−8

blue curves: a+ = −0575, b+ = −0.779, β+ = −0.99 · 10−8

GD Greynat Knecht












Predicting a+, b+? Going beyond the low-energy expansion

requires an unsubtracted dispersion relation
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Predicting a+, b+? Going beyond the low-energy expansion

Simple approach: unitarize both using the inverse amplitude method
T. N. Truong, Phys Rev Lett 61, 2526 (1988)

A. Dobado et al, Phys Lett B 235, 134 (1990)

T. Hannah, Phys Rev D 55, 5613 (1997)

A. Dobado, J. R. Pelaez, Phys Rev D 56, 3057 (1997)

J. Nieves et al., Phys Rev D 65, 036002 (2002)

a+|ππ = −(1.574+0.003
−0.020) b+|ππ = −(0.622+0.012

−0.017) for β+ = −0.85 · 19−8

note: position of the ρ resonance much too low for β+ = −2.88... (phase

goes through π/2 at s ∼ M 2
ρ/2!)



Matching LD and SD at NLO

GD Greynat Knecht




 Κ +→π +νν : first NA62 results (A. Ceccucci) 

Results 

  One event observed in Region 2 
  Full exploitation of the CLs method in progress 
  The results are compatible with the Standard Model 
  For comparison: 

FPCapri2018, Capri 19 



 Κ +→π +νν : first NA62 results (A. Ceccucci) 

Prospects 

  Processing of 2017 data on-going 
  ~ 20 times more data than the presented statistics 

  Expected reduction of upstream background 

  Methods to improve the reconstruction efficiency under study 

  2018 data taking under way 
  Further mitigation of the upstream background is expected 

  Processing in parallel with data taking 

  Final 2018 reprocessing expected beginning 2019 

  Expect ~ 20 SM events from the 2017+2018 data sample. The 
analysis of this sample should provide: 
  Input to the European Strategy for Particle Physics 

  Solid extrapolation to the ultimate sensitivity of NA62 achievable after LS2 

FPCapri2018, Capri 20 



KL-> π0ν	ν 

B(KL) = (3.14±0.17± 0.06)⇥ 10�11 TH

E391a

B(KL)  ⌧L
⌧+

⇥B(K
±
)E949  1.4⇥ 10�9 at 90%C.L.

Model-independent bound, based on SU(2) properties

dim-6 operators for sdν	ν Grossman Nir

B(KL) < 2.6⇥ 10�8 at 90% C.L.
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