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The effective Hamiltonian for the short distance part:

4G

Hep = ”Tthvtd Z C (1) Oj (g2,
§=7.9,10
where
Or =1 6‘_ = my(do” Pi.b) Fi, C’;(mb_) = 0.3%
2
O = 1;;2 ((‘I’Y“P_b) EYuYsE- "—fc (mb) 5.3

The long distance contributions from c¢ and u-quark penguins can be put into cg:

= oy, YaVa 1 N .
o = Co + (e + 5¢)g(me/m, §%) + TH (e 4 5¢)[g(me/mo, q*) — ¢(0,d%)]
th T id

Matrix elements of the short distance piece written in terms of formfactors:

(7 (| dy"b|B(p)) = (p+ 0 ) fu + (p— P ) f-
(7(p"){do*"b| B(p)) = 2ih(p"p™ — p*p")

Combine short and long distance pieces.
The rate for B = mete™ is:

dl’ v a ”113 ( — g?)®
dq 3 = Vi mi < 205 m%
. = 16/« - QK . 2
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I. EXAMPLE

CKM elements:
Ve = 0.04 and Viy = 0.08

Model for formfactors (Becirevic and Kaidalov: hep-ph/9904490):

B N(-5) BK) _ N(1-5)
-0y ° 1—vg?
where fo = m3 —szr -+ F4 - thj‘m.‘ﬂ"‘-{' U‘:)U'l ot e
‘2 = ¢° /-A/IB* Caleulate w  at ‘1”4_ C,]_
gnd 811134para111eters are ‘ —  (ovvect scaly M:?
= 0.54,
v=08, i sty Cmast m,
N =0.6, '

Mpg. = 5.325 GeV.
The value of v is fixed by the Callan-Treiman relation

fo(my) = f5/fx.
Using heavy HQ symmetry:

(f+@) = 1) |

2my

W) = O(1/my).



ﬂbﬂﬂﬂﬂtn -Hag (Bra nda m.g QOL 'ho

2 - | o
% h ]
(-
<
: i
3
E i
o 1B H
|
:} i
[
U
: i
2 i
x i
o
Eal"g 1 el ol 1 Tt A A s e e e e e e -
}_ H‘"PH'*'*'*'** ! ~
- HHH # oSt ) = O
b cosler) = | d
| ‘ ‘ | | | | ‘ l I 1

2 - : | 8
2
d

FIG. 1. Differential branching fraction, vz dU/dg” for B — we¥e”. The solid (blue), dashed (red) and dotted (green) lines
correspond to cosa = 0, —1, 1, respectively. The shaded region shows the uncertainty in our caleulation.



Ouc 5‘!"!21?'! = and (c':m c:/a ,C;ah:

FED mahe ourv ma/gs;s Mse/q(, e .nc,c.c:/:

- ’Vu!;, / {V{:JI
o~d e -[orm/ac.rtws
— he) |, W)

= Lot's of BT D Reduction  Pates of

hadyen machines bg
&haugﬁ Z

:‘% Combing vesuls jﬂu 1}# ead B o /n«ia....rl e,"

Theoretica (  side :
= clean pre dictiens are Fbﬁ;é.é’a !
Drext hgher cometione  might be possbe fo eshiate

:)cfuam‘fh-h’uo annfgst:s o)[ ;nf/aencc. a,[ Vesonance



