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QCD Factorization in B Decaysinto pn

X.-H. Gud', O.M.A. Leitnef¥2, A.W. Thoma$?
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University of Adelaide, Adelaide 5005, Australia
* Laboratoire de Physique Corpusculaire de Clermont-Ferrand
IN2P3/CNRS Université Blaise Pascal
F-63177 Aubiére Cedex France

Abstract. Based on the QCD factorization approach we analyse the branching ratios for the channel
B — pr. From the comparisons with experimental data provided by CLEO, BELLE and BABAR
we constrain the form factd?Bﬁ"(mf,) and propose boundaries for this form factor depending on
the CKM matrix element parametegrsandn.

1. NAIVE FACTORIZATION

The investigation oB decays requires a knowledge of both the soft and hard interactions
which control the dynamics of quarks and gluons. Because the energy invol&d in
decays covers a large range, frang down to Ay-p, it is necessary to describe the
phenomenon with accuracy. Recently, the BELLE, BABAR, and CLEO facilities have
been providing more and more data which can be compared with theoretical results and
hence increase our knowledge in this area.

In any phenomenological treatment of the weak decays of hadrons, the starting point is
the weak effective Hamiltonian at low energy [1, 2, 3, 4, 5]. Itis obtained by integrating
out the heavy fields (e.g. the top quaw, and Z bosons) from the Standard Model
Lagrangian. It can be written as,

G
Aoty = 7%ZVCKMCi(.u)Oi (1) 1)

whereGg. is the Fermi constan, is the CKM matrix elemenC; (i) are the Wilson
coefficients,O, (1) are the operators entering the Operator Product Expansiom and
represents the renormalization scalethie present case, since we analyse di@ft
violation in B decays intgp 7, we take into account both tree and penguin operators and
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the effective Hamiltonian is,

10

_ G
et = 5 | VipViig (CLOF +Co09) — Vi zécioi
i—=

ef f *ﬁ

whereq = d. Consequently, the decay amplitude can be expressed as follows,

+he., @)

ul

A(B—>F’V):%

ul

ViV (cl<PV|oz|B>+cz<ongB>)—

+hc., (3)

10
Vip\ig 2. Gi(PV[O||B)
i=3

where(PV|Q;|B) are the hadronic matrix elements, an@/) indicates a pseudoscalar
(vector) meson. The matrix elementssdebe the transition between initial and final
state at scales lower tham and include, up to now, the main uncertainties in the
calculation because it involves the non-perturbative physics.

The computation of the hadronic matrix elemer{®By |Q;|B), is not trivial and re-
quires some assumptions. The general method which has been used is the so-called
“factorization” procedure [6, 7, 8], in which one approximates the matrix element as a
product of a transition matrix element betweel meson and one final state meson and
a matrix element which describes the creation of the second meson from the vacuum.
This can be formulated as,

(PVIG;|B) =(V|3,10) (P|JyB) ,
or (PV|G;[B) =(PJ40) (V|J5[B) , Q)
where theJ;; are the transition currents. This approach is knownaage factorization

since it factorizegPV|O,|B) into a simple product of two quark matrix elements, (see
Fig. 1). Analytically, Fig. 1 can be written down as,

YH G« (B

= 3 G(w) ﬁ . %‘)
ONCRIANON R

FIGURE 1. Naive factorization, wherbl, andM, represent the final meson states.
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10
A(B— PV) o< VekmGi (1) (MM, |O;|B)
=1

o<

10
;VCKMCi (1) (M1135]0)(M,|3;;1B) | . (5)

A possible justification for this approximation has been given by Bjorken [9]: the heavy
guark decays are very energetic, so the quark-antiquark pair in a meson in the final
state moves very fast away from the localised weak interaction. The hadronization of
the quark-antiquark pair occurs far away from the remaining quarks. Then, the meson
can be factorized out and the interaction between the quark pair in the meson and the
remaining quark is tiny.

The main uncertainty in this approach is that timal state interactions (FSI) are ne-
glected. Corrections associated with the factorization hypothesis are parameterized [10,
11, 12] and hence there maybe large uncertainties [13]. In spite of this, there are indica-
tions that should give a good estimate of the magnitude dBthecay amplitude in many
cases [14, 15]. In order to improve the estimate of the hadronic matrix element, we will
briefly present in Section 2 the formalism of QCD factorization, which is an extension of
naive factorization. We will see how it is possible to incorporate QCD corrections in or-
der to include the FSI at the first orderadg into the factorization approach. In Section 3,
we will list our numerical results for the braioig ratios related to the channéls- pr
andB — or. In Section 4, we will constrain the form factﬁf*” and propose bound-
aries for this form factor depending @éhe CKM matrix element parametepsandn.

Finally, in the last section we will summarize our analysis and draw some conclusions.

2. QCD FACTORIZATION

Factorization in charmled® decays involves three fundamental scales: the weak inter-
action scalevl,, theb quark mass scaley,, and the strong interaction scalg,p,. It is
well known that the non-leptonic decay amplitude Bor+ PV is proportional to:

A(B = PV) o 3 C()(PV|O;(1)|B) , (6)

where we have omitted the CKM factor andrfni constant for simplicity. The matrix el-
ementsPV|O;(u)|B) contain non-perturbative effects which cannot be accurately eval-
uated. The coefficient (1) include strong interaction effects from the sca¥gg down

to m, and is under control. The aim is therefore to obtain a good estimate of the matrix
elements without assuming naive factorization. In QCD factorization (QCDF), assum-
ing a heavy quark expansion whem > A and soft collinear factorization where
the particle energies are bigger than the sealg,, the matrix element&PV|O;(u)(B)

can be written as [16]:

(PV0;(1)[B) = (Plj1[B)V|]5l0) | 1+ X rnag + O (Agep/My) | ™)
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wherer, refers to the radiative corrections o and j; are the quark currents. It is
straightforward to see that if we neglect the corrections at the @rglave recover the
conventional naive factorization in the heavy quark limit. We can rewrite the matrix
elements(PV|O;(u)|B), at the leading order itq-p/m,, in the QCDF approach by
using a partonic language and one has [16, 17, 18, 19 20, 21]:

(PVI0/(1)B) = FE2(15) [ axT} 00y, (0 + A8 (1) [ oy Th() ooty
+[lae /0 dx /0 Ay (€. %3)05(E)dy ()6p(3) . (8)

where ¢y, (with M =V, P,B) are the leading twist light cone distribution amplitudes
(LCDA) of valence quark Fock states. The light cone momentum fractions of the con-
stituent quarks of the vector, pseudo-scalar 8nohesons are given respectively by
X y, and&. The form factors foB — P andB — V semi-leptonic decays evaluated at
k? = 0 are denoted b ?"(mg) andAZ~V (mg). Eq. (8) can be understood via Fig. 2
where a graphical representatlon of the factorization formula is given. The hadronic

FIGURE 2. Graphical representation of the QCD factorization formula.

decay amplitude involves both soft and hard contributions. At leading order, all the non-
perturbative effects are contained in the form factors and the light cone distributions
amplitudes. Then, non-factorizable interactions are dominated by hard gluon exchanges
(in the case where tf@(AQCD /my) terms are neglected) aman be calculated pertur-
batively, in order to correct the naive factration approximation. These hard scattering
kernels [16, 17, 18, 19, 20, 21, 22]} andT,"!, are calculable order by order in pertur-
bation theory. The naive factorization terms are recovered by the leading terfjjs of
coming from the tree level contributions, whereas vertex corrections and penguin cor-
rections are included at higher ordersogfin 'ﬁL. The hard interactions (at ordéx o))
between the spectator quark and the emitted meson, at large gluon momentum, are taken
into account byT;'".

2.1. The QCD coefficientsa,

The coefficientsa; [23, 24], have been calculated atxt¢o-leading order. They
contain all the non-factorizable effects at ordeopin In order to clearly separate every
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contribution, the coefficients; are written as the sum of,

& =a,+&),, 9)

where the first term includes the naive factorization, the vertex and penguin corrections,
while the second term contains the hard spectator interactions. According to the final
states, the termg; have to be expressed for two different cases: case A corresponds

to the situation where the recoiling mesbh is a vector and the emitted mesbh,
is a pseudoscalar, and vice-versa for case B. For case A, the coeffaidgnte the

form [23, 24],

G, Cros _ nCras
a, _01+W[1+ 2V 72 Ca (B3 My)
C
C; Cros nCr 05
831 = Co+ by |1+ 5 Vi + = Neirz CiH (B3 My)
C
C, Ceos nCr 0
a3| C3+—Neff |:1+ 4n VM] ) Neffz C4H (BMlvMZ) ’
C
G, Cros nCr 05
A _C4+@ [1+ an VM] T p> NETT2 ~efrz CaH (BMy, My)
Cs Cros nCr 05
as,l :C5+ Neff {1_ A Vl\l/l] ) _as,ll Neff2 Ce (BMlv Mz) )
C
C Ceo
[J— 5 |1 6 F™S P
a6,I_C6+Ngff{l 6 }+a6,l,b’ 0,
Cq Ceos, nCeos .
2 = Cr+ [EE=VAR ~agy1 = gz CaH (BM, My).
(o Cros
agJZCsJFNeff[l*G 4 ]+a8p,l,b’ 0,
C
Cio Cros nCr 05
ag) = Co+ Neff {1+ ar VM] ) NG CioH(BM1, M) ,
C
Gy Cros nCros
ajy; =Ciot+ NETT [1 an VM} +afyp 1o = Neff2 ~erf2 CoH (BM,M,) ,  (10)
C C
P aP
where the terma4I b,aal’b, a8I b a”da10,|,b are,
p Cros P'\’/DMZ o Cros Plxa.,?,
b~ ar NefT ar NefT
g 7E\N
p o Pl\a 3 o Pl\ﬁ 2 11
%10~ 97 NefT T orNelT (1)

In Egs. (10) and (11),,Vy, represent the vertex correctiorid, H' describe hard
gluon exchanges between the spectator quark irBtheeson and the emitted meson
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(pseudoscalar or vectolf, ., Pf o, RiS", BhS" are the QCD penguin contributions and
electroweak penguin contributions, respéctively. These quantities are a result of the
convolution of hard scattering kerne®s with meson distribution amplitudes. We
refer the reader to Refs. [16, 17, 18, 19, 20, 21] for more details. Other parameters are
C =C (1) (in NDR), as = (1) (next to leading order), ar@: = (N2 — 1) /2N, with

3. NUMERICAL RESULTS

Assuming that all of the parameters involved in QCD factorization are constrained by
independent studies where the input parameters related to factorization were fitted,
we concentrate our efforts on the form facla_‘?ﬁ” depending on the CKM matrix
parameterg andn. In order to reach this aim, we have calculated the branching ratios
for B decays such &* — pOrn* BY — p* 79 B? — p*rt B® — pOn0 andB* — wr*

where the annihilation ang — @ mixing contributions were taken into account. All the
results are shown in Figs. 3, 4 and 5, and the branching ratios are plotted as a function
of the form factor-2~” and as a function of the values pfandn as well.

By taking into account experimental data from CLEO [25, 26, 27, 28, 29, 30],
BELLE [31, 32, 33, 34, 35, 36, 37, 38, 39] and BABAR [40, 41, 42, 43, 44, 45, 46, 47],
and comparing theoretical predictions with experimental results, we expect to obtain a
constraint on the form factd?lB*” depending on the CKM matrix element parameters
p andn. Because of the accuracy of the data, we shall mainly use the CLEO and BELLE
data for our analysis rather than those from BABAR. We expect that our results should
depend more on uncertainties coming from the experimental data than those from the
factorization approach (as opposed to naive factorization) applied to calculate hadronic
matrix element{pn|J,|B) since inB decays, 1m, corrections are very small.

35 - [-I - - -t J-4-—-F--F" LT [ Lo 4 PR P P AL AU
F 1 47 : —
3 _
L 4 3.5 —
e 25F 4=
X L 1 % 3 _
e 2 — S 251 -
N L 1+
+£ Ll T - ‘1:2 20 _
§ I ooTITTIoLanT 1 & sk .
o 1 d o
4 1 —
0_5_?.:.-—.‘:..—..:‘ﬁ:_?;.—.:n:'.-‘.:.—.:::.—.:::::.—.::::::::::,-_ 05 /. B
o T T S ) T (N 0 o A SO I SR U U RN B I
0O 01 02 03 0405 06 07 08 09 1 0O 01 02 03 0405 06 07 08 09 1
F(le-m)(mzp) F(ls—m)(mzp)

FIGURE 3. Branching ratio forB* — p%z*, for limiting values of the CKM matrix elements (Left
hand-side). Branching ratio f@&* — p*x°, for limiting values of the CKM matrix elements (Right
hand-side). Solid line (dotted line) for max (min) CKM matrix elements. Notation: horizontal dotted
lines: CLEO data; horizontal dashed lines: BABAR data; horizontal dot-dashed lines: BELLE data.

For the branching rati®* — p%z* (Fig. 3), we found total consistency between
the theoretical results and experimental data from CLEO and BELLE. However, these
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results allow us to determine an upper limit (between 0.40 and 0.65) for the value of
the form factorFlB%”. The weak dependence of the branching ratio on the form factor,
FlBﬁ”, is related to the tree and penguin amplitudes which are mainly governed by the
form factorAg”P rather tharF 7. Therefore, this branching ratio cannot be used as

an efficient way to constrain the form factef~”. Note also that the comparison with
BABAR data shows agreement between theory and experiment Eﬁﬁéﬁ is bigger
than 0.5.

For the branching rati8* — p*r° (Fig. 3), CLEO gives only an upper limit for the
branching ratio whereas BABAR and BELLE do not. Based on this upper limit, the value
of the form factorFE~" must be lower than 0.62. We emphasize that this branching
ratio is strongly dependent on the form faciqﬁ‘—’” and hence provides an efficient
constraint for the value d?FlB%”. For the branching ratiB® — p*zT (shown in Fig. 4),
BELLE, BABAR and CLEO give consistent experimental data. The decay amplitude
related to this branching ratio is proportional to the form faﬁﬁﬁ” and thus allows
us to constrain the form factor effectiyeRequiring agreement between experimental
values and theoretical results yields a central valug=for”™ which is about 0.3. Note
that for these three branching ratios their dependence on the CKM matrix elements
andn is strong. Hence we expect to be able to determine limits for their values when
moreB decay channels are taken into account.

-
N

LT Lo LIV SR B [ [N LT [T T
R SPRSCRRI R ey SApRNt HAPAILAPLAPL L Rp AR e B
3.5 s — 10— —
Vv 9 —
"'E [C] =S S ‘; _______________________ - 09 sl |
X
—~ 2.5 1~ T+ _
+\': :;g
[ |1 a2 6
I T A e i T
@ gl 4
o x 4
m S o
1 : - 3
2
0.5~ /o - 1 T
[0 I S vy I (N 0 \\\\\\\\\\\\\
0O 01 02 03 0405 06 07 08 09 1 0 01 02 03 0405 06 07 08 09 1

Bom)

F (mzp) F "(mp)

FIGURE 4. Branching ratio forB® — p*x¥, for limiting values of the CKM matrix elements (Left
hand-side). Branching ratio f@° — p°zY, for limiting values of the CKM matrix elements (Right hand-
side). Solid line (dotted line) for max (min) CKM matrix elements. Notation: horizontal dotted lines:
CLEO data; horizontal dashed lines: BABAR data; horizontal dot-dashed lines: BELLE data.

For the branching rati@® — p°z° (Fig. 4), BABAR, BELLE and CLEO only give
an upper limit for the branching ratio. However, the branching ratio does not appear to
be very sensitive to the CKM matrix elemept@andn. That could help us to obtain an
upper limit forFEH’r which is not sensitive tp andn. We therefore need new data to
go further in th|s case. Finally, we focus on the branching &tio—~ wn™, plotted in
Fig. 5. There is no agreement with the CLEO data for values of the form f&ﬁ[@f‘
lower than 0.25 whereas there is a good agreement with BABAR and BELLE for any
value ofFlBﬁ”. Note that in this case the sensitivity of the branching ratio to the CKM

matrix elements is bigger than that to the form fadé$”* and does not allow us to
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draw any conclusions regarding the valueFﬁf*”.

To remove systematic errors in brduirng ratio data given by th8& factories, we
can look at the ratidz, of the two following branching ratios#(B® — p*x¥) and
BB+ — pOr*). In Fig. 5 we show the ratidy,, as a function of the form factd ",
All the B factory data are in good agreement with theoretical predictions. The results
indicate that the ratio is not sensitive to the CKM matrix elementsdn whereas it
is very sensitive to the value &2~*. Comparison with the data shows tieft " is
between 0.13 and 0.30 (BELLE), 0.05 and 0.20 (BABAR), and 0.10 and 0.35 (CLEO),
respectively. Assuming that the value Bf " at k? = mg is around 0.30, we have

BB — ptr®) ~ 142 x 10 % and#(B° — p°z°) < 1x 1076,

16~ - 5

14

12

10

i

-0 )X 10

BR(B"

% S S U RN NI SO BRI SO B
0 01 02 03 0405 06 07 08 09 I 0 01 02 03 0405 06 07 08 09 1

(B-m), 2 (B-m), 2
F (mp) F (mp)

FIGURE 5. Branching ratio forB* — wxz¥, for limiting values of the CKM matrix elements (Left
hand-side) . The ratio of twpz branching ratios limiting values of the CKM matrix elements (Right
hand-side). Solid line (dotted line) for max (min) CKM matrix elements. Notation: horizontal dotted
lines: CLEO data; horizontal dashed lines: BABAR data; horizontal dot-dashed lines: BELLE data.

It has to be pointed out that the annihilation contributionsBirdecays play an
important role since they contribute significantly to the magnitude of the amplitude.
The annihilation diagram contribution to the total decay amplitude strongly modifies
(in a positive or negative way) the branching raio — p%z~ according to the value
chosen for the phasg,. This contribution could be bigger than that@f- @ mixing
but carries more uncertainties because of its endpoint divergence. We emphasise that
these two contributionso(— @ mixing effects and annihilation contributions) are not
just simple corrections to the total amplitude, but are important in obtaining a correct
description oB decay amplitude.

4. FORM FACTOR FB>*

Form factors play a major role in the factorization method (naive or QCDF) since they
represent the transition between two hadratétes. Their computation is non trivial and
may carry large uncertainsedepending on models being used. These models include,
say, QCD sum rules, heavy quark effeetitheory, lattice QCD and light cone QCD.
With the available experimental data for the branching ratios, it is now possible for us to
constrairFlB*” in a model-independent way in QCDF.
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It has to be noticed that the branching ratios depend onfti¥ andNE''. In Fig. 6
we show the results regarding the form fad&t~"(m?) as a function oNg'", where
we require that all the branching ratios ®decaying intgpr andwr be consistent with
the experimental data provided by CLEO and BELLE. We have excluded the data from
BABAR since they are currently not numerous and accurate enough. We have included
uncertainties from the CKM matrix element paramefer®.190< p < 0.268) andn
(0.284 < n < 0.366) and we have applied the QCD factorization method where all of
the final state interaction corrections arising at omgare incorporated. We emphasize
that the results are model independent.

0.7 T T T T T T T

FIGURE 6. FE~7 as a function oNEfT. Plot obtained by comparing theoretical results from QCFD
with experimental data from BELLE and CLEO for the branching raies pz andB — wx. The plot
includes the uncertainties from the CKM matrix element parametarsdrn.

We found a large common region between BELLE and CLEO forBfecay into

pm. From our analysigz2 " (m?) varies between.@ and 057 andNg' ' can take values

from 125 to 225. Their central values af®~"(m?2) = 0.43 andNg'" = 1.75. The re-
sult obtained for the form fact(ﬁlB—’”(rr%) reduces one of the main uncertainties in the

factorization process. That obtained for the effective number of colbi§f$, confirms
previous analysis where naive factorization was applied for the same decays [11].

It is well known that the CKM matrix element parametgrsand n are the main
“key” to CP violation within the Standard Model. Recall that the weak phase is mainly
governed by the parameter that provides the imaginary part which is absolutely
necessary to obtain an asymmetry between matter and antimatter. Based on our analysis,
we are not able to efficiently constrain the CKM matrix paramepeesidn from the
branching ratios foB — pr. In fact, the common region allowed by CLEO and BELLE
data for branching ratios fd8 — pz does not constrain the parametgrandn. In
the analysis we used the valued®0 < p < 0.268 and 284 < n < 0.366 [48, 49],
to which the common region corresponds. However, we can try (as an example) to get
some constraints om andn by only taking into account the central values for the form
factorFE~"(m2) and for the effective number of colo f. According to our work,
we find the folrowmg limits: 0205< p < 0.251 and B00< n < 0.351.
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5. CONCLUSION

The calculation of the hadronic matrix elements that appear ilBttiecay amplitude
is non trivial. The main difficulty is to express the hadronic matrix elements which
represent the transition between the meBa@md the final state.

We have investigated the branching ratios B+ pr,B — n within the QCDF
approach. Comparisons were made with experimental results from BABAR, BELLE
and CLEO. Based on our analysis of branching ratid® dkecays, we have constrained
the form factor,FlB—’”(n%), and the effective number of colouts&'f. More accurate
experimental data regarding branching ratio8idecays will provide more accurate
results, which will be helpful in gaining further knowledge of dir€R violation in B
decays.

This work could be extended to moi decays. It would be very interesting to
constrain our parameters by investigating channels otherghafor branching ratios
and asymmetries. By including more channels, we will use more experimental data
and hence be able to obtain better results for our parameters. In the QCD factorization
framework, annihilation contributions could be subject to discussions. Clarifying this
point would be very helpful in obtaininghore accurate theoretical predictions. For
example, it is important to solve the problem related to the end point integral diver-
gence [16] which is parameterized without any strong physical motivation. Moreover,
the annihilation contributions have not been included within the QCDF method. To
obtain a consistent framework, it would bettee to find a way to include them within
QCDF.

Acknowledgements
This work was supported in part by the Australian Research Council and the University
of Adelaide.

REFERENCES

1. Buras, Andrzej J., Lect. Notes Ph¥§8 (2000) 65.

2. Buras, Andrzej J., hep-ph/9806471.

3. Buchalla, Gerhard and Buras, Andrzej J. and Lautenbacher, Markus E., Rev. Mod6®(1h896)
1125.

4. Stech, Berthold, hep-ph/9706384.

5. Buras, Andrzej J., Nucl. Instrum. Meth368 (1995) 1.

6. Fakirov, Dotcho and Stech, Berthold, Nucl. Pry$33 (1978) 315.

7. Cabibbo, N. and Maiani, L., Phys. Le873 (1978) 418.

8. Dugan, Michael J. and Grinstein, Benjamin, Phys. LE265 (1991) 583.

9. Bjorken, James D., Nucl. Phys. Proc. Sugftl(1989) 325.

10. O. Leitner, X.-H. Guo and A.W. Thomas, Phys. Re66 (2002) 096008.

11. X.-H. Guo, O. Leitner and A.W. Thomas, Phys. R263 (2001) 056012.

12. Z.J. Ajaltouni, O. Leitner, P. Perret, C. Rimbault and A.W. Thomas, Eur. Phg2932003), 215-
233.

13. Quinn, Helen R., hep-ph/9912325.

14. Cheng, Hai-Yang, Phys. LeB335 (1994) 428.

15. Cheng, Hai-Yang, Phys. LeB395 (1997) 345.

135

Downloaded 01 Apr 2011 to 192.43.227.18. Redistribution subject to AIP license or copyright; see http://proceedings.aip.org/about/rights_permissions


admin
135


16. Beneke, M. and Buchalla, G. and Neubert, M. and Sachrajda, Christopher T., Phys. R&38 Lett.
(1999) 1914.

17. Neubert, Matthias, AIP Conf. Prag02 (2001) 168.

18. Neubert, Matthias, Nucl. Phys. Proc. Su®9B (2001) 113.

19. Beneke, M. J., Phy&27 (2001) 1069.

20. Beneke, M., hep-ph/0207228.

21. Beneke, M., hep-ph/9910505.

22. Beneke, M. and Buchalla, G. and Neubert, M. and Sachrajda, Christopher T., hep-ph/0007256.

23. Beneke, M. and Buchalla, G. and Neubert, M. and Sachrajda, Christopher T., Nucl BBa§s.
(2001) 245.

24. Beneke, M. and Buchalla, G. and Neubert, M. and Sachrajda, Christopher T., NuclBBAYs.
(2000) 313.

25. Gao, Yongsheng and Wurthwein, Frank, CLEO collaboration, hep-ex/9904008.

26. Jessop, C. P. and others, CLEO collaboration, Phys. Rev8b¢®2000) 2881.

27. Schwarthoff, H., CLEO collaboration, hep-ex/0205015.

28. De Monchenault, Gautier Hamel, hep-ex/0305055.

29. Briere, Roy A., CLEO collaboration, AIP Conf. Prd&d8 (2002) 159.

30. Zhao, Xin, hep-ex/0101013.

31. Abe, K. and others, BELLE collaboration, hep-ex/0107051.

32. Bozek, A., BELLE collaboration, hep-ex/0104041.

33. Lu, R. S. and others, BELLE collaboration, Phys. Rev. [88%(2002) 191801.

34. Casey, B. C. K. and others, BELLE collaboration, Phys. Ré6.(2002) 092002.

35. Abe, K. and others, BELLE collaboration, Phys. R265 (2002) 092005.

36. Garmash, Alexei, BELLE collaboration, hep-ex/0207003.

37. Gordon, A. and others, BELLE collaboration, Phys. LB&42 (2002) 183.

38. lijima, Toru, BELLE collaboration, hep-ex/0105005.

39. Kinoshita, Kay, BELLE collaboration, Nucl. Instrum. Mefd62 (2001) 77.

40. Aubert, B. and others, BABAR collaboration, Phys. Rev. 18tt2001) 221802.

41. Aubert, B. and others, BABAR collaboration, hep-ex/0206004.

42. Olsen, J., BABAR collaboration, Int. J. Mod. Ph<6S1A (2001) 468.

43. Aubert, B. and others, BABAR collaboration, hep-ex/0008058.

44. Schietinger, Thomas, BABAR collaboration, hep-ex/0105019.

45. Sciolla, G., BABAR collaboration, Nucl. Phys. Proc. Su®9B (2001) 135.

46. Cavoto, Gianluca, BABAR collaboration, hep-ex/0105018.

47. Aubert, B. and others, BABAR collaboration, Phys. Rev. 18#tt2001) 151802.

48. Abbaneo, D. and others, hep-ex/0112028.

49. Groom, D. E. and others, Eur. PhysC15 (2000) 1.

136

Downloaded 01 Apr 2011 to 192.43.227.18. Redistribution subject to AIP license or copyright; see http://proceedings.aip.org/about/rights_permissions


admin
136


	AIP Rights template .pdf
	APC000126[1].pdf



