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theory issues in b-physics
GigaZ, (super) B-factories, hadron machines

L

®

e polarized A;-decays @GigaZ
e designer mesons @super-babar
.

brain storming

SM: standard model
NP: new physics
FCNC: flavor changing neutral currents
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factorizing contribution annihilation
quark level tree peng. topology ftree peng.
db — d{cad) M - a A

— d(cits)  A®
5 — 5(cud) - A?

db — d(ues) A°

@b — u(ued) M ’ a At
— a(ued) M . a,c At
— a(ugs) A®
s a(uds) A3 a,c A3

gb — 5(ucd) M

B »* D,; db — d(ccs) A? A 2 a2
b — a(ced) A N a PER S

— alegs) AP A% a P &

—_— _ 5b— 8{ced) A* A a pEES

3. 2 nt w7~ db — d(utisy A N a A2
@b — a(dds) A a At b

- — t{s5d) pe a A2 A3
By - K+ 41"' ib — E(uﬁd) A3 A8 a. A2

ay modes B —+ Y X satisfying the criteria specified in the text. .. .. ..
_the weak decay vertex. Any meson can be replaced by another . .
re and isospin, e.g, D by D*, @ by p, and the meson X by an -
Table 1. The second column gives the quark composition of the
originating from the & decay enclosed in brackets. In the third .
re power of the Wolfenstein parameter A in the decay amplitude .

‘Ll—/.u_rﬂlazt 0S5 199



| (,'o'fd AM”W/L

example decay

factorizing contribution.

annihilation

-quark level tree peng. topology tree peng.
B %D db— d(due) N a Ao
—+nD3° — d(dic)  A? a, C A
B~ = K-DP ab— (stic) N
B, —» K°Dy®  3b— 3(dic) X
—nD3° - 5{stc) A® . a, c Ad __
B 5 K% db — d(séc) A2 A2 b 22
— %0 — d{dee) X® A2 b 23 X3=
— 7 X0 — d(dec) A3 X P U CE
B~ — K~xo ab—a(stc) X2 ) b SUREES
— T7 X0 — u(dec) A% P b A8 )3
By = 1 xe0 sb—» 5(séc) A2 A? T R L
e I U B A
B,— K%9  3b— 3(dau) X A3 T TN
—nad — 5(suu) M A2 a, C At

)\2 :-=: A

- Table 3: As Table 2 but for deca.ys where the tree level contribution is: color! suppressecl We SR

remark that the decay B, =+ K%«

ﬂe/.. IJL 049549L/

has a color allowed pengum contribution.
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example decays factorizing contribution pseudo-annihilation
quark level  tree peng.  tree . peng.
Ay — nD®  udb— ud(cid) A R
~ A K3, ADY® — ud(cas) X 22
~pDy — ud(ugs) A°
— ADTy, Axeo — ud(ces) A A2 U
— n Y0 — ud(ced) N 23 p % b
O — Seay, 2D ssb—» ss(cud) A ' :
— QD3° = ss(ctis) A°
~ QDyP° — ss(ugs) A°
— Z0D;, =-D3° — ss{ued) X*
— £ x.0 - = ss{eds) A A2 A2
—0.D5, E X0 — ss{ced) X N RS S
— 0 ad — ssfutis) X A o
— =-gd  —ss(uad) A N St

Table 4:  Flavor structure of the decay modes of the Ay and the 2, for which the emitted meson - -

must originate from the weak current. The mesons can be replaced by others from-Table 1:. .
. with the same flavor structure. The second columnn gives the quark composition-of the:final:. = .-

state, with the three quarks originating from the electroweak vertex enclosed in-brackets..The '

third and forth columns give the power of the Wolfenstein parameter A in the decay amplitude -

for W exchange and penguin operators, respectively, and the corresponding.information .for
pseudo-annihilation contributions is given in the last two columns. : S
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decay mode naive factorization "QCD factorization

- p=my o=y /2
B® — D% ap(980) 1.1-1078 2.0-10%  4.0-107°
B® -3 D*ag(1450) 8.6-107% 5.8-10°7 2.1-10~°
B 5 DYby, Dtag 0 3.5-10°7 1.7 - 10°°
B® = Dt n(1300) 9.1.107° 9.3.10-¢ 9.6 - 10~°
B® — Dtmy, Dtpy 0 1.4-107° 8.1-10°°
BY —» D+ K;3(1430) 20-10°5  2.0.107° 2.1-10
B - D*K} 0 1.9-107°  9.2-107®
B - D**ap(980) . 1.0.107° 1.8-107¢ 3.7.10-°
BY — Drtag(1450) 7.9.107% 521077 1.9-107¢
BY — [ty D*tay S 291077 1.5.10-¢
B® — D*+7(1300) 8.3.107° 8.4-107° 8.4 - 10~
B® — D*tm,, D*Fps 0 57101 3.2.107°
B - Dt K7(1430) 1.8-107° 1.9-1075 1.9-107°
B® - D™t K3 ‘ 0 1.5.10°8 7.7-1078

Table 6: Branching ratios for various decay modes obtained in QCD factorization for two
choices of the renormalization scale g. For comparison we also give the branching ratios in the -
naive factorization approach. We recall that we have set f;, = 0 for lack of better knowledge.
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