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Introduction

* Factorization is a very useful guidance for
estimating hadronic amplitudes

* Factorization for nonleptonic two-body B decays
in the infinite my limit has been rigorously
proven in a series of wonderful papers by BBNS

* The focus of this discussion is on the
phenomenological impact of subleading
corrections to the infinite ms limit
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The Factorization Formula

At leading power:

" perturbative FSI and
phases a la BSS

ho anhnihilation

Form factors and
light-cone
distribution
amplitudes
nonperturbative
inputs

Valid up to
corrections of
O(AN/myp)
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Figure 1: Graphical representation of the factorization formula. Only one of the two
form-factor terms in (4) is shown for simplicity.

an operator O; in the weak effective Hamiltonian is given by

_ 1
(M Ms|O;|B)y = FJBHMl(mg)[ du T (u) Pagy (u) + (My — M)
. 0
i

+ /D L dedudo T (€, u,0) () Bag, (v) B g (1)

if My and My are both light, (4)
_ 1
(MiM|O|B) = 37 FF~ (m3) [O du T (1) By, (1)
J

if M, is heavy and M, is light.

BBNS, hep-ph/0006124
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I - heavy M;

Charm treated as heavy: mp—co limit with fixed ms/m.
How do m. and A compare?

Hint: look at D — mw decays. Phase difference between
I=1/2 and I=3/2 is ~90” = maximal FST = A/m.~1 = A
~ Mc

Ip N (AQCD)UZ i~ 1.5 FP=m(mp)

" Also T U FE=P(0) ~

3/2

(Aaen)™ (o5

my

Use of factorization formula subject to large
uncertainties; large power corrections (contrary to what

stated in Bordone et al. 2007.10338)

No quantitative test of the SM; learn about dynamics of
subleading corrections
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IT - light M

In b—s transitions, charming penguins are doubly
Cabibbo-enhanced with respect to charged current
contributions:

~ compare 0. (leading power, LO) or o./(4x) (leading power,

NLO) with A/ms
* Chiral enhancement of power corrections:
2m3 4qq)
T— e = IE ~ 3CGeV zun/mb ~ 1 BBNS, hep-ph/0006124
* No satisfactory description of data without non-
calculable power corrections BBNS, hep-ph/0104110

Power corrections particularly important for colour-
suppressed amplitudes
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ITT - SU(3)

* Can SU(3) help us tackle power corrections?

~ Power corrections come from infrared region of
matrix elements, so they are sensitive to SU(3)
breaking

~ Care must be taken in the evaluation of SU(3)
breaking effects: on single form factor/decay
constant is 20-40%, but can be amplified in products
and ratios, e.g. (1+.3)/(1-.3)~2

~ O(1) SU(3) breaking seen in D—hh decays

~ SU(3) can be useful for classification purposes, not
for quantitative and precise predictions
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