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3. Angles of the Unitary triangle :
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The quark-antiguark pair produced in the
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The matrix element of O, is expressed as

(R(Po)R(P3)|O2() |B(P1)) = (R(Py)|(digi)v—alO) (m(Ps)|(g,b;)v_a|B(P))) .
= fF™@=M), (1

where f; is the pion decay constant and F%*(M2) the B — = tran-
sition form factor evaluated at ¢° = M2.



The aim of the study of weak decay in B-
meson is two folds :

(1) To determin the elements of CKM ma-
trix and to explore the origin of CP-Violation
in low-energy scale,

(2) To study strong interaction physies re-
lated to the confinement of quarks and gluons
within hadrons.

trix elements and CP-V‘whm MKM-
phase).



Various Approaches :
A: General Factorization Approach :

B: QCD in Heavy Quark Limit (m;, > Aocp):
Beneke et of. ( BENS)
( L. Siluerstrini’s Talk )
K.e. ‘g‘mg':- Poster

2. Important Issues:
1. Where is the strong phase coming ?
2. Can we calculate Form factors ?

3. How can we treat the Annihilation dia-
gram ?
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(3) In PQCD approach, Strong phases come from the Non-factroized
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where P denotes the principle-value prescription.




In the General Factorization Method and BBNS, Form faetor is
not caleulable !

er the PQCD Method including ky provide us a way to
caleulate the Form Factor.
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For example, the lowest-order hard amplitude in Fig. 1 consisis
of the internal b quark and gluon propagators S
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which has no singularity at x; — 0. Foion propegetor
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with m = 1.4, GeV and m = 1.7 GeV

0.41 0.285
0.42 0.275 3

u 0.43 0.266 0.318
0.44 0.257 0.307
0.45 0.248 0.296




B — m, K transition Form Factors:
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In our anlysis, we take 0.37 < @p < 0.43. A
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Q3. Cam we neglect the amihilation ]
comtribution Sefely ? |

Ans: No!

Tu Geuerel Fector: 2ation Appreld'y amd BBNS Afpmhj
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I. PRCD appreach, We imclude ammilileation
disqrams amd the Foctorized amwililebion
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- 3 HARD PART CALCULATION
The effective Hamiltonian for the Savor-changing b — s transition is given by
1D
Ha gi ¥ ¥ |Cw0® W) + CwoP () + T G0 | (42)
g=uc L =3 3
with the Cabibbo-Kobayashi-Maskawa (CKM) magrix elements V, = V; V), and the opesaters

O = Giglv—al@bdv—s.  OF = (Eg)v-a(@bi)v-1

O3 = Bibe)v-a X (@Gilv-2 .  Os=Eibj)v-s T(G@)v-2 ,
q q
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Figure 1: Feynman diegrams for B® = K¥# decay
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4 Resulls :
Qs*ﬂﬂs:

#
5

“Amplitudes | Leit-handed column _Right-handed column _PQCD | BBNS
ReiFD) | @ 439-10% () 295-10° @340 757 102
Im(fxF") - - - -'-1'13 03
R | @ BT () 28100 581107 | 304107
Im(f=F") = = Wi = ;J_;.;ﬁ._m_-a
Re(fsFF) (e) 5.05-107* (f) -1.94-10°3 -1.42- 1073 -
Ia(faP?) | (6 219-10° () 372-10° _
Red®) | (@ 502100 (@) 655107 155107 | 77110
Im(M®) | (¢) -3.83-107° (d) 703-10°%  320-107 = 4
Redd®) | (9 220107 () 275107  466-10° | 417-107
a(MP) | (@ 195-10% (&) -308-10~ -113-10°| -
TReGdD) | @ L4100 () 1481070 137100 | = 1

-'j_-.-&ﬁ. = 10:;

9.12-10°° (h) -1.27-107

Im(MF)

(&)

(nonfactorizable) contribugions, P (Z') denotes the penguin (tree) contributions, and a denotes
the annihilation coniributions. Here we adopted g3 = 90°, R, = 0.38, and a(m;) = 0.2552 in
the numerical analysis for the BBNS approach.



