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The Problem
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Hadronic Matrix Elements in the xQM

e very simple

— to be able to understand it analytically
(=> in terms of few parameters)

e but not too simple

= to be able to model the relevant physics
(= Al = 1/2 rule and non-factorization)
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Fitting the Al =1/2 Rule
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ys-Scheme Independence
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CKM Matrix Elements

0.8 |

0.6 |

T o1

0.4

02k

o, |

IV, V.l

| —

0 L

“mf:zi:::=;q

.........
.....
L

-1

08 06 04 02 0

13

10



Scale Independence
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The Estimate
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Hadron Matrix Elements

Lattice

Phenomenlogical 1/N¢

Chiral Quark Model

1/N¢

NJL Model 4+ Chiral Loops Corrections

Generalized Factorization

ENJL Model in the Chiral Limit
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Experiments vs. Theoretical Predictions
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Future Improvments

e Reduction of the theoretical error:
— uncertainty on Im Ay 20% on the total error

= uncertainty on Im A dominated by the determi-
nation of By

— a precise determination of Im A, from K, — 7'vv

or B-physics alone will reduce the impact of non-
perturbative QCD

e Progress in the lattice estimate of hadronic ele-
ments (unquenching) is to be expected

e FPremature to speak of new physics
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‘Comments on the Theoretical Estimates, [

e The entire range between zero and 3 x 1077 is taken
by the standard mode! predictions

e Should the new experimental results converge 1o a
common error range of the order of few 107,

— focus attention on central values of various ap-
proaches to better understand most relevant ef-
fects at work

The cancellation between the gluon and
electroweak penguin operators is ess ol
fective once the FSI phase effects, chiral
loops, a (possible) smaller value for m, and
a complete inclusion of the electroweak O(p?)
corrections are taken into account
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