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Introduction

Non-leptonic B decays:

« Study of CP violation — direct CP violation

e CKM angle measurement = #(H— B2T00F

3 (B> B> IAK KP

o Test of standard model = |
P, (YD) »B>KF, Bs>KP

» Signal of new physics
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The calculation of non-leptonic B
decays requires: '

. Electroweak theory for the quark decay

o Perturbative calculation of radiative
corrections

» Non-perturbative calculation of
hadronization

e The prove of factorization theorem
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Naive factorization approach

Decay matrix element can be separated to tWo
parts:

 Short distance Wilson coefficients
* Hadronic parameters:

form factors and d (g@{ constants
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11 Effective Hamiltonian (short distance)
1 Operators

The effective Hamiltonian for the charmless non-leptonic
B decays is shown as |

G -
Hepp = Ff_ Vi Vi (CLOY + C208) + Vi V2 (CLO5 + C105)

Vv (chJ+FUJ] , (1)

where ¢ = d, 5 and Vi-y )y denotes the CKM factors, and
the operators are (s — d for b — d transition):
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where L and R are the left- and right-handed projection
operators. ¢' = (u,d, s,¢,b).
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The operators 0, O, b

=

are current opera-

tors.
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B >R, Tk Brandiing Ketios

ﬂJFﬂE well e, exy.

adopted mj =

1.3 GeV and mi¥ =

1.7 GeV, Unit is 107,

Decay Channel CLEO BABAR World Av. | PQCD
i 4359 £05 56155404 41£1.0407 | 444209 | 7.0428
ar 5.0 s 8T < 9.6 S.E{fi‘
7070 <87 —~ ~ 03401
K 18208 £ 16, 137501 182333 iag | 173427 | 16u0tS
E#n¥ TRgtaaidig 167 L6138 | 173415 | 155431
gt G 1083 00 | 120417 | 91+
KOt 14 Gt 8.275w 1.2 | 1044+ 2.7 | 86103
Table 2: Branching ratios of B — #r and Kr decays with ¢35 = 80°. K, = (.38, Here we
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Figure 1: Direct CP asymmetry for B b aw, Ko odeeay modes. The centeal value of KM
factora|?, 7] mives the darker shaded regions, and the lighter shaded regions include the ermor
of M [actors. ag(7 ") is almost zero for any de. g (K%) is almost zero for any d;.

adel 05" becomes maximum at @y = 907, ag. (K'Y} = —0.04.
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Figure 2: Mixing induced CP asyrumetry for B <3 wt#~, The difforence from

the dotted line(sin 2¢s) shows sizeable penguin pollution,
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Summary

Perturbative QCD approach is a self-consistent
theory for non-leptonic two-body B decays..

The non-factorizable and annihilation type
diagrams are important for non-leptonic B decays,
especially for CP asymmetry.

There are large CP asymmetries predicted in the
PQCD approach.

They will be tested by experiments soon.
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