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Motivations

1- New experimental results for the rare decays

Kg — mlete” K — w7y
Those results permit a
Re-analysis of the CP violating rare decay
K; — nlete™
- Computation of the coupling constants of . Z5=1

to leading and next-to-leading orders in Large N. QCD
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Chiral Lagrangians

The type of interferences is strongly linked to coupling constants of chiral Lagrangians

Precisely to W1 and wg in their combination W = wq — wo

In fact the usual chiral electro-weak order p* Lagrangian is [EPdeR 87

L o = - f2 U G Tr (QA6—irLuLy) HwdTr (QLue—i7Ly,)] + h.c.
L, =if?vue,Ut
and can be rewritten in a Large N, ountmg as
'
where wo is O(Ng)

w=w; —ws is O)

Phenomenological constraints on this coupling constants via

Kt — rntete™ and Kg — nlete”



Constraints from Branching Ratios

Br (K"‘ — s aTete ) vs Br (KS — 71‘06+6_)
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Octet Dominance Hypothesis
and Large-N. Predictions

» Octet Dominance Hypothesis [EPdR §7): Wo = 4 Lg

» large-N_ Predictions :

Through the bosonization of the factorized part of the operator
Q2 =4 (527 ur) (Uryudr)
matched to our order p4 chiral Lagrangian we find
gswo — 8L9 + O (Ng)
gsw = 0+ O (Ng)

See also [Bruno Prades '93]



Results

Wo — 4 Lg
Conclusion: wg < 0 inDboth cases then CON STRUCTIVE IN TERF EREN CES

But the sign of W+ is not clearly predicted: Need for a Large N.. next-to-leading order calculation



Constraints from the xk+ — =+ete= form factor
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where x(2) is the function of the pion chiral loop.

Clearly, the order p# is not sufficient



Narrow resonances dynamical framework
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Confirmation of results: Octet Dominance [EPdeR "87]



Minimal Narrow resonances Saturation

of the Form Factor
F?2
Lo = oz

2 M2
o 1o (i)

The form factor is now
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w = 0.045(3) wg — 4Lg = —0.019(3)
B = 2.8(1) = we = —2.1(2)



Predictions

Results

Experiments

Br (Kt — ntete™)

(3.0£1.1) x 1077

(2.88 £0.13) x 10~

Br (K+ — 7r+u.+u,_)

(8.71+2.8) x 1078

(7.6 £2.1) x 107°

Br (KS — 7roe+e_)

(7.7+1.0) x 1077

(5.872% +0.8) x 107°

Br (KS — 7r0u.+u_)

(1.7+£0.2) x 107?

(2.9112 4+ 0.2) x 107°




Prediction for Br (K — n’e*e™)

and Outlook
CP Conserving Part [Buchalla et al. ‘03] ~ 0
CP Direct Violating Part [Buchalla et al. ‘03] 0.44 x 10~ 11
CP Indirect Violating Part [NA48 ‘03] 231 x 10~11
Interference term [this work] 1.03 x 10~11

Br (K — 7’eTe™) = (3.7+£0.4) x 1071

AIM

Next-to-leading order calculation in Large-N. QCD of
wo and w

In the framework of |[Hambye et al. '03]




