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Outline
    


Rare Kaon decays and MFV


K+-> π+  l+ l- /KS-> π0 l+ l-   


K+-> π+ π0 l+ l- and other decays channels


Conclusions
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Why we need KOTO and NA62 experiments 





Loophole Fuyuto et al

2.43+-0.39+-0.06



Also Z’ Buras et al,  
Kneeglens Moriond 2015
Yamamoto et al 2015
and M.Blanke rev



  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
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GD,Giudice,Isidori,Strumia

Bounds ameliorated
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Kaplan et al, Dimopoulos Giudice, Barbieri et al ,  U(2)



SD CHPT CHPT

averaging flavour 

K+-> π+ e+ e-      KS-> π0 e+ e-



Why testing Lepton Flavor Universality 
Violation (LFUV) in Kaon decays?


• Several anomalies in B-physics


• LFUV from LHCb


• P’5 angular observable in 


• Also in semi-leptonic B-decays 


• maybe a global 3 sigma effect

R(K) =
Br[B ! Kµ+µ�]

Br[B ! Ke+e�]
= 0.745+0.090

�0.074 ± 0.036

B ! K⇤µ+µ�

[Altmannshofer & Straub (15); Descotes-Genon et al. (15)] 

B ! D(D⇤)⌧⌫ see FLAG

[Descotes-Genon et al. (13 & 14); Altmannshofer & Straub (15); Jäger & Martin Camalich (16)] 


[Bobeth, Hiller, Piranishvili (07)] 



KAON2016



Addressing LFUV in kaon decays
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Assuming MFV: what 

we expect in kaon


 decays ?

Work in collaboration with A. Crivellin, L.Tunstull and M. Hoferichter 




LFUV: Kaons
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ee �0.587± 0.010 �0.655± 0.044 E865
ee �0.578± 0.016 �0.779± 0.066 NA48/2
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MFV
=) CB,µµ

9V � CB,ee
9V = ↵

aµµ+ � aee+
2⇡

p
2VtdV ⇤

ts

= �19± 79

NA62 PLEASE!!

High statistics: nominal # of decays  50 times greater than NA48/2 


Also analyzed LFV Kaon decays and KL ! µµ (CNP
10 )

KLOE-2!!









Departure from IB
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Dalitz plot
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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



NA48/2 CP violation
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Starting from CP conserving IB, DE
K+ ! ⇡+⇡0e+e�







KS ! µµ
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After 40 years 
improvement by 3 orders 
of magnitudes from LHCB 

SM

LHCB

SD   1.5 10^-12

NP   1.5 10^-11
Allowed

NP   Limits from 
CPviol in  KL ! µµ

B(KS ! µ+µ�) < 6.9(5.8)⇥ 10�9at 95(90)%CL

CERN SPS
B(KS ! µ+µ�) < 3.1⇥ 10�7at 90%CL





KS ! µµµµ � SM LD ⇠ 2⇥ 10�14

KS ! eeµµ � ⇠ 10�11

KS ! eeee � ⇠ 10�10

GD,Greynat, Vulvert
KS, KL
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Other interesting channels



Time interference effects



• We have great experiments and strong 
theoretical motivations

• Short distance physics program and also chiral 
tests

• NP (LFUV and epsilon’) recent motivations

Conclusions


