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Abstract

Gravity and quantum physics become inseparable at the Planck scale. This leads to
the expectation that the space-time metric itself behaves as a quantum variable. In the
present work, this behavior is modeled as conformal variations about the classical back-
ground metric. The scalar field which describes these variations represents the quantum
fluctuations; it is treated in lowest order by employing the classical variation principle.
Variation of the gravitational action leads thus to a modified Einstein equation, where
the new extra term is interpreted as a cosmological constant. The resulting equation of
motion for the expanding universe is capable of accommodating the current observational
data, which indicate an accelerating expansion during the current epoch.

I. INTRODUCTION

In recent years, experimental data on B — nm and B — wK decays has shown some unexpected
peculiarities, commonly called the “B — nm puzzle” and the “B — 7K puzzle”, respectively. In a seri-
ous of papers [1-3] we have developed a formalism, where both the B — 7w and B — 7K systems are
studied in a common framework. Our framework takes advantage of Isospin and SU(3)-symmetry, but no
further dynamical input is used to determine hadronic parameters. Instead, the hadronic parameters are
directly extracted from the experimental results after a suitable parameterization of the relevant decay
amplitudes is found.

Our strategy consists of first extracting the hadronic parameters from as few observables in the
B — 7w system as possible. We can then use those hadronic parameters to make predictions for the
other observables in the B — 7w system, we find good agreement with experiment. By comparison with
general results from factorization approaches, we identify which contributions should be responsible for
the deviations between our results and the dynamical approaches.

Using the hadronic parameters from the B — 77w system, we can then try to describe the B — 7K
decays by employing SU(3)-symmetries to determine the relevant hadronic parameters in the B — 7K
system, taking into account relevant SU(3) breaking effects. We find that the B — 7K puzzle is actually
a lot more persistent than the B — nm puzzle. Although the experimental errors are still sizeable, the
current data cannot be explained in the Standard Model (SM).

Interestingly, it was observed that those channels that display peculiarities are the very ones that
receive significant contributions from electroweak (EW) penguins. We therefore decided to employ a well
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known model of New Physics (NP) that modifies those EW penguins to explain the B — 7K puzzle. In
the Minimal Flavor Violation (MFV) scenario [5-8] the Z° penguins are enhanced and acquire a non-zero
CP-violating phase. (This last feature is considered to make the scenario non-minimal by some authors.)
The MFV scenario not only allows to solve the problems in the B — 7K system, but also spurts a great
predictivity for other processes involving EW b — s penguins (rare decays).

Some of the experimental input data used in this analysis has been modified by the experimental
results presented at the summer conferences between ICHEMP’05 and the write-up of this note, an
update taking into account these new developments will be presented elsewhere [4]. This note uses the
same experimental input as [3].

II. THE B — 7w PUZZLE

Since the overall normalisations connected with individual branching ratios are of no interest in
our approach, we consider the ratios

R _Q[BR(B+—)7r+ ) + BR(B~ — = WO)] TBY
+7:

) (
BR(BY - ntm~) + BR(B} — mt7~)
R = BR(BY — n%7%) + BR(BY — 7°x0)
BR(BY — ntn—) + BR(Bg — rtr—)

TB+

of the CP-averaged B — 7w branching ratios, and also the the time-dependent CP—asymmetries
L(BY(t) » ntrm ) — F(B:’g(t) - atrT)

L(BY(t) » ntn—) + T(BY(t) - ntn—)

= AL (By — 77 77) cos(AMgt) + ABX(By — 7hn~) sin(AMgt) . (2.3)

The status of the B — 7r data as of ICHEMP’05 together with the relevant references is given in Table 1.
The value of BR(B; — %7°) is significantly larger than expected, whereas the value of BR(Bg — 777 )
is smaller. This results in values of RjJ and R7™ that are both larger than expected e.g. in QCD fac-
torization (QCDF) [17]. In QCDF, central values of RfJ = 0.07 and R" = 1.24 [18] are obtained. By
tuning the input parameters with regard to the experimental results (“scenario S4” in [18]), values of 0.2
and 2.0, respectively, can be accommodated, but the experimental results are still puzzling, giving rise
to the “B — 7 puzzle”.

Contrary to the “B — 7K puzzle” (to be discussed in the next session), the B — 7w data can
be explained with significant non-factorizable contributions without any indication of physics beyond the
SM. Since the B — nw decays are tree—dominated, it would also be rather hard to accommodate effects
that could not be explained in the SM by new physics: The NP scenario employed in [1,2] has a negligible
impact on the B — 7w system.

Using isospin symmetry, we decompose the amplitudes of the three different decay channels into

V2ABY = nt7%) = —[T +C) = —[T + C] (2.4)
ABY = ntr7) = —[T + P]
V2A(BSY — n°7%) = —[C — P,

where the amplitudes P, T and C are given by

P=XAP; —P.) = N2AP,, (2.7)
T = N ARy [T — (P — £)] (2.8)
C = ARy [C + (P — £)] - (2.9)

Here A and A are the well known Wolfenstein parameters [19,20] A = |V,s| = 0.2240 &+ 0.0036 and
A =|Vep|/X? =0.83 £0.02 and Ry, is given by
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e e A2\ 1| Vs
Ry=vVp+i=(1-5)<
2 ) M| Ve
The amplitudes (2.7-2.9) describe the different topologies involved in the decays: P, are QCD penguins
with internal g-quark exchange (¢ € {t,c,u}), including annihilation and exchange penguins, 7 are
colour-allowed tree-diagram-like topologies and C are colour-suppressed tree-diagram-like topologies. The
& amplitude corresponds to the exchange topology.

=0.37+0.04 (2.10)

_ The usual definition of the tree and colour-suppressed amplitudes, T' and C, differs from our T
and C through the (P, — &) terms, which have been suggested to be significant [21] but are absent in
(naive) factorisation approaches. These terms also contain the “GIM penguins” with internal up-quark
exchanges, whereas their “charming penguin” counterparts enter in P through P, (c.f. (2.7)) [21-24].

Taking into account the isospin symmetry and disregarding the overall normalization, we can
describe the B — 7w with just two parameters, d and z, and their complex phases 6 and A defined
through

¢ildp—0z) A _

. P .
det? = — ‘? xe — | el —0z) (2.11)

with §; being strong phases. We can express the R™™ ratios and the asymmetries using only these
parameters,

1+ 2z cos A + z2

o= 2.12
Ry~ 1 — 2d cosf cosy + d? (2.12)
d? + 2dx cos(A — 6) cosy + 2

o _ 2.1
R 1 —2dcosfcosy + d? (2.13)
ASE(By - ) = — 2dsinfsiny (2.14)

CP\Zd =TT )= 1 — 2dcosf cosy + d? '
- i 29) — 2 i 2 g

mix(B, - 7ta) = sin(gq + 27v) — 2d cos O sin(¢pq + ) + d* sin ¢d' (2.15)

1 — 2dcosf cosy + d?

Using the data for RT™, R37, AdL and ABL and additionally v = (65 £ 7)°, ¢q = 28 = (46.573:2)°
we can solve the set of four equations with the four unknowns d, 8, z and A. Our results are

d=0511328 6= (140%13)°, = =1151318 A=—(59%33)°. (2.16)

These results are at variance with expectations from QCDF, especially large values of the strong phases
0 and A and z are not present in QCDF descriptions of the B — 77 system. Looking at (2.11), we see
that — if it was not for the (P, — &) term that distinguishes the amplitudes with a tilde from those
without — z would correspond to the ratio of the colour—suppressed to the colour—allowed amplitude,
a ratio that is certainly not expected to be close to unity. We therefore find that the (P, — &) term
is important and suppresses (enhances) 7' (C). In this way, BR(By — 777 ~) and BR(Bq — n%7°) are
suppressed and enhanced, respectively. With the hadronic parameters determined as in (2.16) we can
predict the direct and mixing-induced CP asymmetries of the By — 7°7° channel. These predictions,
while still subject to large uncertainties, are very nicely consistent with recent data.

| Quantity || Input | Exp. reference|
BR(BT — 7t#°)/10~° 5.5+ 0.6 [9,10]
BR(By — 7w 7 )/107° 4.6 +0.4 [10,11]
BR(By — 7°n°)/10°° 1.51 £0.28 [9,12]
RT™ 2.20 + 0.31
RGq 0.67 +0.14
AZE(By —» ) —0.37+0.11 [13,14]
DX(Bg > T ) +0.61 +0.14 [13,14]

TABLE I. The B — nr input data for our strategy, with averages taken from [15]. For the evaluation of R}™,
we have used the life-time ratio 75+ /759 = 1.086 & 0.017 [16].
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The large non-factorizable effects found in [1] have been discussed at length in [2, 3], they have been
confirmed in [24-29]. In section III we will use the values of the hadronic parameters d, 8, z and A in
(2.16). and employ SU(3) flavor symmetry to determine the corresponding hadronic parameters of the
B — K system.

A. Determination of ~

In our original strategy, the CKM-angle «y is treated as an input parameter. Complementing the
By — ntn~ observables with either the ratio of the CP-averaged branching ratios BR(B; — 7T K*) and
BR(By — 7nt7™) or the direct CP-asymmetry A35(B; — 7T K*), we can actually determine + [30,31].
The result is

7pr = (633 ﬂfl)o’ ’Y|Ag';;, = (66.6 J—rﬁf(l))o: (2.17)
where the subscript indicates which additional input was used in the determination. This method of

extracting «y is explained in detail in [2]. The results are very nicely consistent with each other and with
standard UT analyzes [32], giving us confidence in the general validity of our approach.

III. THE B —» 7K PUZZLE

Just like in the B — @ system, we employ suitable ratios of branching ratios to discuss the
physics behind the B — 7K system. We now have two distinguishable families of particles in the final
state that can be either charged or neutral, therefore there are three ratios now:

R= [BR(Bg — 7~ K*) + BR(BJ — 7r+K_—)] TB+ (3.1)
~ |BR(B* = 7tK°) +BR(B~ = 7~ K?) | 759 '

R =2 [BR(B"‘ — m’K*t) +BR(B™ — WOK_)] (3.2)
¢~ " |BR(B+ = 1t K% +BR(B- — 7~ K?) '

R = 1 [BR(Bg — 7~ K*) +BR(BY —» 7T+K_)] (3.3)
"7 2| BR(BY = 7°K9) + BR(BY — 70 K?) '

The experimental status of the branching ratios (with references) and the corresponding values of the R;
are given in Table II. The “B — 7K puzzle” consists of the small value of R,, which is significantly lower
than R.. As already pointed out in [35], the two values should be approximately equal. With the help of
the formalism developed in [1,2], we can even show that both should be larger than unity in the SM.

| Quantity || Data | Exp. reference|
BR(B; —» 7T K*)/107° 18.24+0.8 10,11
BR(BE — 7T K)/10°° 241 +1.3 10,33
BR(BE — n°K*)/107° 12.14+0.8 [9,10]
BR(B; — 7°K)/10°° 11.5+1.0 [10,34]
R 0.82 + 0.06 0.91+0.07
R, 1.00 + 0.08 1.17 £0.12
Ra 0.79 £ 0.08 0.76 £0.10

TABLE II. The experimental status of the CP-averaged B — wK branching ratios (averages from [15]) and
the corresponding values of R, R. and R,. For comparison with our earlier work, in the last column the values
of R; at the time of the analyzes in [1,2] are shown.
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Employing SU(3) flavor symmetry and neglecting colour-suppressed EW penguins, we can decompose
the amplitudes of the individual decay channels as

ABY - nKT) =P'[1—ree"] (3.4)
ABE - 7*K% = -P' (3.5)
V2ABY - 1K) = P'[1 - (" — qe'®) rcet] (3.6)
V2A(BY = 1°K°) = —P'[1 4 paeifre™ — getfreet]. (3.7)

P' is a QCD penguin amplitude that constitutes an overall normalization and therefore cancels in the
ratios R; and in the CP asymmetries. The hadronic parameters r, 8, pn, 6n, 7c and d. can be related
to the hadronic parameters d, , x and A in (2.11) through SU(3) flavor symmetry (taking into account
some SU (3)-breaking corrections, see [2] for explicit expressions and [3] for numerical results. If we were
not to take advantage of this relationship, the B — wK puzzle would still manifest itself [35], but we
would have little predictive power as to where the effects might originate.

A. Observables that do not depend on EW penguin parameters

Recently, direct CP violation has been observed in the B — 7K system [36, 37]:

BR(BY - n~K+) —BR(B} —» nTK ™)

dir +
By = 1TK ~
Acp(Ba = w7 KT) BR(BY — 7~ K+) + BR(BY - ntK")

= +0.113 4+ 0.019, (3.8)

With the help of our values for r and d, we can calculate a theoretical prediction for this quantity via
(3.4), we obtain AJL(B; — nTK*) = +0.127700%2 in very good agreement with the experimental
result. In our original analysis [2], we obtained +0.14075 332 while the experimental value at the time was

+0.095 £ 0.028, we therefore predicted that the value should go up.

The other two observables only marginally affected by EW penguins are the ratio R (3.1) and the
direct CP asymmetry of B — 7% K, they could however be affected by an additional hadronic parameter
peet?. which is expected to play a minor role and was neglected in (3.5) and (3.6). A non-zero value
of pe,6. could imply a non-vanishing direct CP asymmetry in B* — 7+ K (depending on the phase ..
The experimental value of this asymmetry is +0.020 + 0.034, in accordance with vanishing p. or Ime’-.
Using our values for r and 8, we obtain

R =0.94370058 (3.9)

which is sizeably larger than the experimental value. The nice agreement of the data with our prediction
of AdE(By — nTK®*), which is independent of p., suggests that p. is the origin of the deviation of R,
this is supported by the fact that recent results on B — K K decays also hint towards a sizeable p. with
6. ~ 0 just as needed for slightly lowering R without affecting AJL(B; — nTK*) [38].

B. Observables that do depend on EW penguin parameters

All observables discussed up to now are not only in accordance with our theoretical values but
also independent of the parameters ¢ and ¢ that parameterize the EW penguins. We find that exactly
those observables that depend on these parameters are the ones that constitute the B — wK puzzle,
this is what prompted us to propose a new physics scenario involving modified EW penguins to solve the
B — 7K puzzle.

In the SM, the parameters ¢ and ¢ can be determined with the help of the SU(3) flavor symmetry
of strong interactions [39], yielding

0.086
—0.69 x | 2| - 0°. 3.10
1 [|Vub/Vcb|] ¢ (3.10)
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Using this result, we can calculate R, and Ry, [1,2], obtaining [3]:
Relgy = 1.14£0.05, Rnlgy = 1117008 (3.11)

The experimental results for these quantities are shown in Table II, we find that R. is more or less as
expected, whereas the value of R, in (3.11) is much too large.

16 5
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14l exp. region
' =290°
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i i |
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FIG. 1. The Ry—R. plane. We show contours for values of ¢ = 0.69, ¢ = 1.22 and ¢ = 1.75, with ¢ € [0°,360°].
The experimental ranges for R. and R, and those predicted in the SM are indicated in grey, the dashed lines
serve as a reminder of the corresponding ranges in [2].

Quantity Our Prediction Experiment
Adis(By— 7°7°) _Q_ngg:gz —0.28 £ 0.39
ABE(By —7°7°) —0.63154% —0.487548

AES(By 7T K®) 0.127+3:302 0.113 +0.019
A8p(B* 5 n°K*) 010192 —0.04 £ 0.04
Ads(Ba — 1°Ks) 0.011%13 0.09 +0.14
ADX(By— mKs) —0.9810:04 —0.34192°

TABLE III. Compilation of our predictions for the CP-violating B — nm, 7K asymmetries.
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The expected (“SM”) and measured values are shown in the R,—R. plane in Fig. 1. Following [2],
we show contours for ¢ between 0 (SM) and 360° and ¢ = 0.69 (SM), 1.22 and 1.75, where the latter
reproduced the central values of R. and R, in our previous analysis [1,2]. We see that a g as large
as 1.75 (which was not compatible with rare decay constraints) is actually not required anymore. The
experimental values are reproduced for [3]:

q=108%08, ¢ =—(88.8%150)°, (3.12)

where the absolute value ¢ is compatible with the SM, but the large phase ¢ is a spectacular signal of
possible NP contributions. The dashed lines in Fig. 1 show the situation in our previous analysis [1, 2],
we find that the central values for the SM prediction have hardly moved, while their uncertainties have
been reduced a bit. On the other hand, the central experimental values of R, and R, have moved in such
a way that ¢ decreased, while the weak phase ¢ remains around —90°. This movement of R, and R, had
actually been anticipated in [2] for reasons of compatibility with rare decay constraints.

The predictions for the CP asymmetries in the B — 7w and B — 7K systems in our new physics
scenario (3.12) are given in Table ITI.

IV. IMPLICATIONS FOR RARE K AND B DECAYS

As explained in the introduction, the MFV model (here parameterized by non-SM ¢ and ¢) has
implications on other processes induced by the modified Z° penguins, we will study the impact of the
NP needed to explain the B — 7K puzzle on rare K and B decays. The Z°-penguin function C can be
related to our parameter g by [1,2,40]

i — g _ Vub/Vcb
= |Cle?e = 2.35G™® — 0.82 =q| = 4.1
C=|Cle 35qe 0.82, q q‘ 0.086 (4.1)
The functions X, Y, Z that govern rare decays can easily be derived from C,
X = |X|e* =2.35g™ — 0.09, (4.2)
Y = |V]e?r = 2.353e' — 0.64, (4.3)
Z = |Z|e% = 2.35ge'® — 0.94. (4.4)

The only source of a phase for these quantities is the NP phase ¢, in the SM and in the scenario
considered in [40]), the functions X, Y, Z remain real. Studying the decay rates for various rare decays
in our NP scenario, it turns out that the data on inclusive B — X,I*1~ decays [41,42] are presently most
powerful to constrain X, Y, Z, but due to significant experimental errors and theoretical uncertainties
these bounds are only approximate. Typically, X, Y, Z are allowed to be at most 2.2 (while X =~ 1.5,
Y ~ 1.0, Z = 0.7 in the SM).

The three functions X, Y, Z are important for different decays: X governs decays with v in the
final state like K — mwvi, Y those with {1~ in the final state and Z is relevant for Ky, — 7%*I~ and
€'/e. In our scenario of physics all these decays are modified, but all stay within experimental bounds.
The most prominent signature of our scenario is [1,2]

BR(K;, » %) | X [*[sin(8—0x)]
BR(KL%WOVﬂ)SM_‘XSM‘ [ sin(3) ] ’

with the two factors on the right-hand side in the ball park of 2 and 5, respectively. Consequently,
BR(K:, — 7n°vv) can be enhanced over the SM prediction even by an order of magnitude and is expected
to be roughly by a factor of 4 larger than BR(K* — 7t v). In the SM and most MFV models the pattern
is totally different with BR(Ky, — 7°v#) smaller than BR(K* — nv) by a factor of 2-3 [32,43, 44].
On the other hand a recent analysis shows that a pattern of BR(K — 7vv) expected in our NP scenario
can be obtained in a general MSSM [45]. The branching ratio of K1, — 7%v# is actually predicted to be
rather close to its model-independent, upper bound [46], BR(K1, — 7°vi) < 44BR(K+ — ntvw).
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We show some of the numerical results of the implications of our NP scenario (with the parameters
g and ¢ determined so that R, and R,, agree with their experimental values) in Table IV. As mentioned
above, in our original analysis [2] the value for ¢ needed to exactly reproduce the experimental values
for R. and R,, was 1.75. This ¢ violated some of the rare decay constraints and we therefore considered
a smaller ¢ that could still reasonably explain R, and R, without violating the rare decay constraints.
With the new values for R. and R, the required ¢ has come down to almost exactly the size allowed by
rare decay constraints, therefore we can directly use the ¢ from R. and R,, and the values in Table IV
are very similar to the ones in [2].

Decay SM prediction Our scenario Exp. bound (90% C.L.)
KT > ntov (7.8+£1.2)-107"" (75+£21)-107 " (14.773°%) - 10711 [47]
K1, = m0uw (3.0+06)-107"" (31+1.0)-107 < 5.9-1077 [48]

K1 — nleTe” (3.7T55) - 1071 (9.0+1.6)-10" 1 <2.8-10710 [49
Ky — moutp~ (1.5+0.3)-1071" (43£0.7)-107 <3.8-1071° [50
B — X,ov (3.5+£0.5)-107° ~7-107° <6.4-107" [51
B, s utp” (3.42+0.53)-107° ~17-107° <5.0-1077 [52

TABLE IV. Predictions for various rare decays in the scenario considered compared with the SM expectations

and experimental bounds.
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Summary
We have shown how the B — 7w puzzle can be solved within the Standard Model by significant non-
factorisable contributions to the decay amplitudes and how New Physics is necessary to explain the
current experimental data on the B — nK system. We have presented a New Physics scenario that
reproduces the observed features in the B — 7K system and studied the impact of this scenario on rare
B and K decays.

Acknowledgments
I want to thank the organizers of ICHEMP’05 for a very fruitful and interesting meeting.

V. REFERENCES

1 A.J. Buras, R. Fleischer, S. Recksiegel and F. Schwab, Phys. Rev. Lett. 92 (2004) 101804.
% A.J. Buras, R. Fleischer, S. Recksiegel and F. Schwab, Nucl. Phys. B697 (2004) 133.
3 A. J. Buras, R. Fleischer, S. Recksiegel and F. Schwab, Acta Phys. Polon. B 36, 2015 (2005).
* A. J. Buras, R. Fleischer, S. Recksiegel and F. Schwab, in preparation.
® A.J. Buras and L. Silvestrini, Nucl. Phys. B546 (1999) 299.
6 A.J. Buras, A. Romanino and L. Silvestrini, Nucl. Phys. B520 (1998) 3.
" A.J. Buras, G. Colangelo, G. Isidori, A. Romanino and L. Silvestrini, Nucl. Phys. B566 (2000) 3.
8 G. Buchalla, G. Hiller and G. Isidori, Phys. Rev. D63 (2001) 014015;
D. Atwood and G. Hiller, LMU-09-03 [hep-ph/0307251].
® B. Aubert et al. [BaBar Collaboration], BABAR-CONF-04/035 [hep-ex/0408081].
10y, Chao et al. [Belle Collaboration], Phys. Rev. D69 (2004) 111102.
"' B. Aubert et al. [BABAR Collaboration], Phys. Rev. Lett. 89 (2002) 281802.
12 K. Abe et al. [Belle Collaboration], Phys. Rev. Lett. 94, 181803 (2005).
13B. Aubert et al. [BaBar Collaboration], BABAR-CONF-04/047 [hep-ex/0408089].
' K. Abe et al. [Belle Collaboration], Phys. Rev. Lett. 93 (2004) 021601.
!5 Heavy Flavour Averaging Group, http://www.slac.stanford.edu/xorg/hfag/.
65, Eidelman et al. [Particle Data Group], Phys. Lett. B592 (2004) 1.
17 M. Beneke, G. Buchalla, M. Neubert and C. T. Sachrajda, Phys. Rev. Lett. 83 (1999) 1914;
M. Beneke, G. Buchalla, M. Neubert and C. T. Sachrajda, Nucl. Phys. B 591 (2000) 313.
'8 M. Beneke and M. Neubert, Nucl. Phys. B675 (2003) 333.
191, Wolfenstein, Phys. Rev. Lett. 51 (1983) 1945.
20 A.J. Buras, M.E. Lautenbacher and G. Ostermaier, Phys. Rev. D50 (1994) 3433.
21 A.J. Buras and R. Fleischer, Phys. Lett. B341 (1995) 379.
22 M. Ciuchini, E. Franco, G. Martinelli, L. Silvestrini, Nucl. Phys. B501 (1997) 271;
C. Isola, M. Ladisa, G. Nardulli, T.N. Pham and P. Santorelli, Phys. Rev. D64 (2001) 014029 and D65 (2002)
094005;
M. Ciuchini, E. Franco, G. Martinelli, M. Pierini and L. Silvestrini, Phys. Lett. B515 (2001) 33.
23 A.J. Buras, R. Fleischer and T. Mannel, Nucl. Phys. B533 (1998) 3.
24 C. W. Bauer, D. Pirjol, I. Z. Rothstein and I. W. Stewart, Phys. Rev. D 70, 054015 (2004).
25 A. Ali, E. Lunghi and A.Y. Parkhomenko, Eur. Phys. J. C36 (2004) 183.
26 0.W. Chiang, M. Gronau, J.L. Rosner and D.A. Suprun, Phys. Rev. D70 (2004) 034020.
2T X. G. He and B. H. J. McKellar, hep-ph/0410098.
28 0. W. Bauer and D. Pirjol, Phys. Lett. B 604 (2004) 183.
2 T. Feldmann and T. Hurth, JHEP 0411, 037 (2004).
30 R. Fleischer, Eur. Phys. J. C16 (2000) 87.
31 R. Fleischer and J. Matias, Phys. Rev. D66 (2002) 054009.
32 A.J. Buras, F. Schwab and S. Uhlig, TUM-HEP-547 [hep-ph/0405132].
33 B. Aubert et al. [BaBar Collaboration], BABAR-CONF-04/044 [hep-ex/0408080].
34 B. Aubert et al. [BaBar Collaboration], BABAR-CONF-04/30 [hep-ex/0408062].
35 A.J. Buras and R. Fleischer, Eur. Phys. J. C16 (2000) 97.
36 B. Aubert et al. [BaBar Collaboration], Phys. Rev. Lett. 93 (2004) 131801.
37Y. Chao et al. [Belle Collaboration], Phys. Rev. Lett. 93 (2004) 191802.

101



Stefan Recksiegel African Journal Of Mathematical Physics Vol 3 No 1 (2006)93-102

38 R. Fleischer and S. Recksiegel, Eur. Phys. J. C 38, 251 (2004), Phys. Rev. D 71, 051501 (2005).
39 M. Neubert and J.L. Rosner, Phys. Lett. B441 (1998) 403; Phys. Rev. Lett. 81 (1998) 5076.
0 A.J. Buras, R. Fleischer, S. Recksiegel and F. Schwab, Eur. Phys. J. C32 (2003) 45.

41 J. Kaneko et al. [Belle Collaboration], Phys. Rev. Lett. 90 (2003) 021801

42 K. Abe et al. [Belle Collaboration], hep-ex/0408119.

43 A.J. Buras and R. Fleischer, Phys. Rev. D64 (2001) 115010.

1 G. Buchalla and A.J. Buras, Phys. Lett. B333 (1994) 221, Phys. Rev. D54 (1996) 6782.

45 A. J. Buras, T. Ewerth, S. Jager and J. Rosiek, Nucl. Phys. B 714, 103 (2005).

46y, Grossman and Y. Nir, Phys. Lett. B398 (1997) 163.

47TV. V. Anisimovsky et al. [E949 Collaboration], Phys. Rev. Lett. 93 (2004) 031801.

8 A. Alavi-Harati et al. [The E799-11/KTeV Collaboration], Phys. Rev. D61 (2000) 072006.
49 A. Alavi-Harati et al. [KTeV Collaboration], Phys. Rev. Lett. 93 (2004) 021805.

50 A. Alavi-Harati et al. [KTeV Collaboration], Phys. Rev. Lett. 84 (2000) 5279.

51 R. Barate et al. [ALEPH Collaboration], Eur. Phys. J. C19 (2001) 213.

52V. M. Abazov et al. [DO Collaboration], Phys. Rev. Lett. 94, 071802 (2005).

102



