= Episode |: The penguin menace (1997) npeso1(1997)271
- Lattice-inspired Wick contraction parameterization (CE, DE, CP, DP, ...)
- Non-factorizabl e Cabibbo-enhanced contributionsto B — Krrdecays
= Episode | l: The neat hack of the clones (1998) nrsssg2000)3
- Buras-Silvestrini RG-improved parameterization (E,, E,, P, P,, ...)
= Episode | V: A new hope (1999) pris3(1999)1914 (PRL74(1995)4388)
- QCD (or pQCD) factorization holds inthe m, — oo limit

= Episode V: Charming penguins strike back (2001) pss15(2001)33
- Charming penguins reinterpreted as 1/my, corrections to factorization

= Episode VI: Thereturn of factorization? (2002)
- Are power-suppressed terms computable using factorization?
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“*Charming penguins’ in B = K 1r:

Factorizable and non-factorizable @ontributions

It isinstructive to start with an explicit example:

AB, - K m)=-V_V_ "x{E(suuB,, K m) -

PlGIM(S’ u, Bd’ K+, )} + VtS th* X Pl(S, u, Bd, K*, 1T)

Called charming and GIM penguinsin MC et al., NPB501 (1997) 27
already discussed in P. Colangelo et al., Z. Phys. C45 (1990) 575
seedso C. Isola et al., PRD64:014029,2001

N.B:V V LAY, V_V "HA?

E,(5 U, U, By, K', ) = C, (0 g +C, (0 e = (K1) Ay
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The charming penguin parameter is split

Into a factorizable contribution, computed
with QCD factorization, and a genuine
power -suppressed term (denoted with a
tilde), to be determined by afit to the data

Pl(s’ u’Bd ’K+’7T) = (:1|:QlC I%P-I_CZI:QZC I%P-l_z CZi-l[QZi-l |%E-l_(:Zi |:[QZi I%E

+Z Ci([Qi I%P-H:Qi %P) +Z C2i-1|:Q2i-1 |%A-l-CZi [QZi I%A
=a°(Km A, + 51(5, u, B, K*, r)

PlGIM(S’ U’Bd’K+’7T) =C (EQ e 1R UQP) + C (EQ > pp~ LQ, %P)
= (a,c(Km) -a " (Km) A, B<iv(s, u, B, K*, )

']_5
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Experimental measurement (Moriond'02)
y from UTA + charming penguins M ain results

Fitted assuming flavor SU(2) * agreament in B - Kt channels
BR(K°7F) x10°  BR(K'7f) x 10° s predicted BR(B, — 11*77) toolarge
8.8x22 115+ 15
8.7x£0.7+0.1-0.2 10.6x0.9+0.1-0.2 CP asymmetri es(withi n |arge G’I’OI’S)Z
A(K°rr%) OA(K°rY) 0O, A(rr*rr’) 0+0.4
A(K ") OAK ) O+ 0.15

BR(K°77) x 10°  BR(K'7) x 10°
185+ 2.2 186+ 1.1
198+1.4+0.2-0.0 185+1.0-0.1+0.1

Predicted assuming flavor SU(3)

BR(7T ) x 106  BR('7f) x 10°
52+0.6 53+1.7

93+34+02-03 51+20+0.1-00 D|31|j:()_ 12+0.02 ¢1:( 185+73+5)°

BROTT) > 10 Natural sizeof A/m,
0.37 + 0.08 —0.0 +0.1 corredions [J0.1-0.2
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Few remarkson theresults

x charming penguins are the power-suppressed corrections needed to
reproduce the B - K7t BRs: no more, no less.

x CP asymmetries are predicted with large errors. However vanishing
values of A(B - K™r) and A(B — K7f) are not easily accomodated

x factorization+charming penguin predict avaue of BR(B,— 17T too
large. However:
+ charming penguins are not Cabibbo-enhanced in B — 71 modes
¢ many other missing power-suppressed terms (e.g. GIM penguins)
x BR(B,— 117T) wants large power corrections. Otherwise it constrains
the values of the input parameters (e.g. small form factors, largeyy, ...)

x large A/m_ termsin B mr modes may enhance BR(B, — 7777) up to
few x 10°
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|nformation on y are hindered by uncertainties on

the phenomenological hadronic parameters

Fitting Kz o with charming penguins+y:| Using BBNS approach to 1/m, terms:

x poa determination d 'y (preferred y L190°) x 0o,k 1: y larger than the UTA fit

x negligible dfed onthe pengun parameters :

x negligible dfea onthe UTA fit x Hpa[ 31y urchanged (data prefer Lo, [13)
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The"charming penguins’ sagacontinues...

“Charming penguns’ are atoadl to study the dfed of

power-suppressed corredions based on useul to chedk more
* a omplete parameterizaion spedfic goproaches

» dynamicd asaumptionsto be diedked on dita

Charming pengun parameter has been succesdully extraded from

B - Krrdata. More data ae nealed to ched the consistency of the
phenomenologicd picture and make predictions. For example:
» Investigate further A/m, termsin B - 7o7 modes

* |lookfor charming penguns effedsin B —» PV with transversely
polarized vedors (vanisning in the fadorizaion limit)

In any case use the data, Luke!
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