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Isospin violation in P — (vy(7)
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Long-distance electromagnetic correction

Universal part
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Ratio of decay widths
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Marciano, 2004: use Fx/F- from lattice — |Vus/ V4]



Isospin corrections
V. Cirigliano, H. N., arXiv:1102.0563, 2011

> Lattice determinations of Fyx/F; usually (still) in isospin limit

» Rewrite ratio of decay widths in terms of Fy /Fy:
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Chiral expansion of F,+ and Fyx=
J. Gasser, H. Leutwyler, 1985; H. N., H. Rupertsberger, 1996
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Strong isospin correction
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= —0.0043(5)(11)higher orders

Nf = 2 + 1 lattice averages from FLAG (G. Colangelo et al., 2011):

e= 4—\/2 —0.0116(13), Fx/Fx = 1.103(6)
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Update of |Vs/ V4]
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Experimental input:
M,y = 38408(7) (us)™!  PDG 2010

%z =51.25(16) (us)"*  Antonelli et al. 2010

Vi
Fx/Fx = 1.193(6) (lattice) — ’ S" = 0.2316(12)
ud



F|t Of Vusy Vud

Input:
|Vig| = 0.97425(22) from 0" — 07, J.C. Hardy, 1.S. Towner, 2009

|Vis/ Vud| from Koz /meo

| Vsl i3 = 0.2255(5)exp (12)un from Kis decays and £,.(0) from lattice

Vgl = 0.97425(22) ,  |Vis| = 0.2256(9)
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Conclusions

» EM and strong isospin correction of comparable size:
dem = —0.0069(17) , dsu(2) = —0.0043(12)

> Fit result: |V,q| = 0.97425(22) , |V,s| = 0.2256(9)

» Test of CKM unitarity
Ackm = |Vl + | Vs> + | Vs[> — 1 = 0.0001(6)

» Strong bound on effective scale A of dimension-six operators
violating quark-lepton universality of charged current weak
interactions: A > 11TeV (90% CL)



