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• significantly different from the Unitarity Triangle Test 
(overal normalisation arbitrary)
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to Electro-Weak Precision Test



• Vus below 1% makes the CKM unitarity test 
competetive to Electro-Weak Precision Test

• In the spirit of the HFAG for B physicsIn the spirit of the HFAG for B physics, a joint experimental and theory a joint experimental and theory 
working group has been set up for working group has been set up for KaonKaon physicsphysics:

• MeasurementsMeasurements (BR’s + Lifetime’s + Form Factors) and and Theory inputsTheory inputs
have not trivial correlations, which is crucial to take into achave not trivial correlations, which is crucial to take into accountcount!!!



Averages from the FlaviaNet KWG

Vector Weak Universality ⇒

Vector Lepton Universality ⇒

AveragesAverages from the from the FlaviaNetFlaviaNet KWGKWG

Vector Weak Universality ⇒

Vector Lepton Universality ⇒

3 2 2 20.2254(13)(0) 0.21668( 0.9990() 8)45+ ⇒ ⇒ += = + =ub
Kl

u uuds us sfV V V VV

1.0042(50)    [ 0.5%]/µ = ⇒F F
eG G

MindMind
• Theory: QCD uncertainties need much better control!!
• Experiment: poor agreement on Form Factors measurements

suggestion for the new generation of Lattice and  P326 experiments 

talk by talk by SpadaroSpadaro

VVus  us  determination and the CKM Unitaritydetermination and the CKM Unitarity1



Vus from K 3 decaysVus from K 3 decays

talk by De Lucia & talk by De Lucia & GoudzovskiGoudzovski
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large theoretical error olarge theoretical error of  ff  f++(0)  (0)  =>   σrel~1%



0 -π
+ Evalua(0) - tionsKf Many Theoretical 

Approaches

• Present values agree 
with each other at 1-2%      

[f+(0)~0.96-0.98 ]

• Next progress rely 
on Lattice approach

• Many lattice estimates
already available, 
typically at mπ ≥ 500 MeV

<=> 
large chiral uncertainties

• First estimate by LR in 
1984  => f+(0)=0.961(8) 

• Lattice systematically 
smaller than χPT- inspired 
values 

• Encouraging result from UKQCD-RBC: NF=2+1, DWF, mπ ≥ 300 MeV
f+(0)=0.961(5)  ==>  σ ~0.5%



Vus from K 2 decaysVus from K 2 decays

reached
rel. err. ~ 0.7%

Reminder: 
Recent unquenched Lattice results are still under scrutiny from other groups  



fK/fπ=1.189(7) from HPQCD’07
|Vus/Vud|=0.2323(15) from Kl2

Vus and CKM Unitarity at Summer 2007Vus and CKM Unitarity at Summer 2007

f+(0)=0.961(5) from UKQCD/RBC’07
|Vus|=0.2254(13) from Kl3

2 2 0.9990(8)+ =d usuV V



fK/fπ=1.189(7) from HPQCD’07
|Vus/Vud|=0.2323(15) from Kl2

Vus and CKM Unitarity at Summer 2007Vus and CKM Unitarity at Summer 2007

f+(0)=0.961(5) from UKQCD/RBC’07
|Vus|=0.2254(13) from Kl3

Reminder: 
Recent unquenched Lattice results are still under scrutiny from other groups  



QCD Test of by the Callan-Treiman theorem                             QCD Test of by the Callan-Treiman theorem                               / (0)
π

+
Kf f

f

Lepton Universality Test    ⇒Lepton Universality Test    ⇒

Future Perspectives

( ) / ( )ν µν→ →B K e B K
Masiero, Paradisi & Petronzio

large tanβ & LFV

Hou - Isidori & Paradisi,                

Key Point:
scalar operators enhanced by elicity suppression

Bernard, Oertel, Passemar & Stern   improved bound on right-handed 
current and scalar densities

2
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disp. relation 
+ th. input

improved determination of hadronic parameters 
useful to test/constraint NP models on

promising in view of future lattice and exp. data
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1. Higgs contributions on scalar operators ⇒1.1. Higgs contributions on scalar operatorsHiggs contributions on scalar operators ⇒⇒
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competitive to Br(B->τν)  at 30% uncertanties

2. Right-Handed Current ⇒2. RightRight--Handed CurrentHanded Current ⇒⇒ Bernard, Oertel, Passemar & Stern   

talk by talk by OertelOertel on ``BSM session”on ``BSM session”



Lepton Universality Test    ⇒Lepton Universality Test    ⇒ ( ) / ( )ν µν→ →B K e B K



Limit on LFV in H+ coupling ⇒Limit on LFV in H+ coupling ⇒ ( ) / ( )ν µν→ →B K e B K

talk by talk by FantecchiFantecchi on ``BSM session”on ``BSM session”

Recent Results at O(1-2%)

⇒ 0.3% from P326 in the fall of 2007

@Kaon07



Lessons from Kaon Physics

1. Vus at  0.1% precision not impossible1. Vus at  0.1% precision not impossible

⇒ significant SM test competitive with EWPT 

2. To reach this goal a collaboration between theorist and 
experimentalist is essential

2. To reach this goal a collaboration between theorist and 
experimentalist is essential

⇒  e.m corrections 

⇒  strong SU(2) corrections 

⇒  chiral extrapolation of lattice results

⇒  correlated data analysis


