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Analysis of B—a;(1260)(b;(1235))K* decays in the perturbative
QCD approach”
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Abstract: Within the framework of the perturbative quantum chromodynamics (PQCD) approach, we study the
charmless two-body decays B—a1(1260)K™, b1(1235)K*. Using the decay constants and the light-cone distribution
amplitudes for these mesons derived from the QCD sum rule method, we find the following results. (a) Our predictions
for the branching ratios are consistent with the QCD factorization (QCDF) results within errors, but much larger
than the naive factorization approach calculation values. (b) We predict that the anomalous polarizations occurring
in the decays B— K", pK* also happen in B—a; K* decays, while they do not happen in B—b;K* decays. Here the
contributions from the annihilation diagrams play an important role in explaining the larger transverse polarizations
in the B—a1K* decays, while they are not sensitive to the polarizations for the B—b;K* decays. (c¢) Our predictions
for the direct C' P-asymmetries agree well with the QCDF results within errors. The decays B —bjK*~, B~ —bJK*~
have larger direct C'P-asymmetries, which could be measured by the present LHCb experiment and the forthcoming

Super-B experiment.
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1 Introduction

In general, mesons are classified in JZ¢ multiplets.
There are two types of orbitally excited axial-vector
mesons, namely, 1** and 17~. The former includes
a1(1260), f,(1285), f,(1420), and K;», which compose
the 3P, nonet; the latter includes b,(1235), h;(1170),
h,(1380), and K;g, which compose the ' P, nonet. With
the exception of a;(1260) and b;(1235), these axial-
vector mesons have an important characteristic: each
flavor state can mix with any other flavor state from the
other nonet or the same nonet. There is no mixing be-
tween a; (1260) and b, (1235) because of their opposite C'
parities. They also do not mix with the other mesons.
So, compared with other axial-vector mesons, these two
mesons should have less uncertainty regarding their inner
structures.

Like the decay modes B — VV, the charmless de-
cays B—a,(1260)K*, b, (1235)K* also have three polar-
ization states and so are expected to have rich physics.
In many B — VV decays, the information on branch-
ing ratios and polarization fractions among various he-
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licity amplitudes have been studied by many authors [1-
4]. Through polarization studies, some underlying he-
licity structure in the decay mechanism is suggested.
It has been found that the polarization fractions fol-
low the naive counting rule, that is f; ~1—0(m$/m3),
In~ fr~O(m%/m3), where f.x r denote the longitu-
dinal, parallel, and perpendicular polarization fractions,
respectively, and mg(my) is the B(V) meson mass. If
the contributions from the factorizable emission ampli-
tudes are suppressed for some decay modes, however, this
counting rule might be modified dramatically by other
contributions. For example, highly anomalous longitudi-
nal polarization fractions of about 50% have been mea-
sured in the decays B — pK*, ¢K* [5], apart from the
decay B~ —K*~p°, which has a large longitudinal polar-
ization fraction of (967%4)% [5] (the newer measurement
is (904+20)% [6]). Whether similar results also occur in
the decay modes B — a;(1260)K*, b;(1235)K* is worth
researching. We know that a;(1260) has some similar
behaviors to the vector meson, so one can expect the
branching ratios and polarization fractions of the decays
B—a,(1260)K* and B— pK*, where a,(1260) and p are
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scalar partners of each other, to have similar character-
istics. This is not the case for b,(1235) because of the
different characteristics of its decay constant and light-
cone distribution amplitudes (LCDAs) compared with
those of a;(1260). For example, the longitudinal decay
constant is very small for the charged b,(1235) states
and vanishes under the SU(3) limit. It is zero for the
neutral b?(1235) state. The transverse decay constant of
a1(1260), on the other hand, vanishes under the SU(3)
limit. In the isospin limit, the chiral-odd (-even) LCDAs
of the b;(1235) meson are symmetric (antisymmetric)
under the exchange of quark and antiquark momentum
fractions, which is exactly opposite to the symmetric be-
havior for a;(1260). In view of these differences, one can
expect that B—a,; (1260)K* and B—b,(1235)K* should
give very different results. On the theoretical side, the
decays B — a;(1260)K*, b;(1235)K* have been studied
by Cheng and Yang in [7], where the branching ratios
are very different to those calculated by the naive fac-
torization approach [8]. To clarify such large differences
is another motivation of this work. On the experimental
side, only the upper limits for some of the considered
decays are available [9, 10].

In the following, a,(1260) and b, (1235) are denoted
as a; and b; in some places for convenience. The layout
of this paper is as follows. In Section 2, we analyze these
decay channels using the perturbative quantum chromo-
dynamics (PQCD) approach. The numerical results and
discussion are given in Section 3. The conclusions are
presented in the final part.

2 The PQCD calculation

The PQCD approach has proven an effective theory
to handle hadronic B decays in many works [2, 3, 11, 12].
Because the transverse momentum of the valence quarks
in the hadrons is taken into account, one will encounter
double logarithm divergences when the soft and the
collinear momenta overlap. Fortunately, these large dou-
ble logarithms can be re-summed into the Sudakov fac-
tor [13]. There is also another type of double logarithm
which arises from the loop corrections to the weak decay
vertex. These double logarithms can also be re-summed
and result in the threshold factor, which decreases faster
than any other power of the momentum fraction in the
threshold region, which removes the endpoint singular-
ity. This factor is often parameterized into a simple form
which is independent of channels, twists and flavors [14].
Certainly, when the higher order diagrams only suffer
from soft or collinear infrared divergence, it is easy to
cure using the eikonal approximation [15]. Controlling
these kinds of divergences reasonably makes the PQCD

approach more self-consistent.

In the standard model, the related weak effective
Hamiltonian H.z mediating the b — s type transitions
can be written as [16]

Mo = 5| 2 ViV (C)O% 1)

p=u,c

10

+Co (1) OB (1))~ Vi Vir D Cil(p) O (1)

: (1)

Here the function Q;(: = 1,---,10) is the local four-
quark operator and C} is the corresponding Wilson coeffi-
cient. Vb, Vp(e)s are the Cabibbo-Kobayashi-Maskawa
(CKM) matrix elements. The standard four-quark oper-
ators are defined as:

O} = 5.7*Lug-upy,Lby ,
Oy = 57" Lug-upy,Lbg ,
O3 = 5o7"Lba-d_, q37uLlqy
Oy = 57" Lbg-3 a3 vulas,
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where o and f are the SU(3) color indices; L and R
are the left- and right-handed projection operators with
L=(1—75), R=(14~s). The sum over ¢’ runs over the
quark fields that are active at the scale p=0(my,), i.e.
(q'e{u,d,s,c,b}). At leading order, there are eight types
of single hard gluon exchange diagrams which contribute
to the decays we are considering. These can be divided
into emission type diagrams and annihilation type dia-
grams, each type including two factorizable and two non-
factorizable diagrams. Due to space limitations, these
diagrams are not shown here.

Combining the contributions from the different dia-
grams, the total decay amplitudes for these decays can
be written as
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where Fgf denotes the amplitudes of the factorizable | The amplitudes for those decays involving the b; meson

emission diagrams, where one can extract out the B—a,
transition form factor. If we exchange the positions of a,
and K*, we get the amplitudes F52' and F507. As for the
amplitudes of the non-factorizable emission diagrams,
MG and MER) are those relevant to the decays con-

sidered. The amplitudes M52 and M5/ are obtained
by exchanging a; and K* in the non-factorizable emission
diagrams. In a similar way, for the annihilation diagram
amplitudes F; and F"7 are from the factorizable an-
nihilation diagrams, while M}*J and M. are from the
non-factorizable annihilation diagrams. Note that the
upper labels LL, LR, and SP denote the (V—A)(V—A),
(V=A)(V+A), and (S—P)(S+P) currents, respectively,
and j denotes three types of polarizations (one longi-
tudinal and two transverse), denoted by L, N and T.
Limitations of space prevent us from giving the analyti-
cal expressions for these amplitudes. The combinations
of the Wilson coefficients are defined as usual:

a) = O+ e =Cr+ S, )
a;(p) = Ci(u)+ci+§(u)a i=3,5,7,9, (®)
a;(p) = Ci(u)—l—ci%(m, i=4,6,8,10. (9)

can be found from Eq. (4)-Eq. (6) above by substituting
the b; meson wave functions for a; ones.

3 Numerical results and discussions

For the wave function of the heavy B meson, we take
1]

1
V2N,

Here only the contribution of the Lorentz structure
¢s(x,b) is taken into account, since the contribution of
the second Lorentz structure ¢g is numerically small [17]
and has been neglected. For the distribution amplitude
¢p(z,b) in Eq. (10), we adopt the following model:

Pp(x,b)= (Pg+ms)ysds(z,b). (10)

M2z2 1
BT (wpb)?|, (11)

¢s(z,b)=Npr?*(1—x)’exp | — 2?2

where wy, is a free parameter, taken to be wy,=0.440.04
GeV in numerical calculations, and Ng =91.745 is the
normalization factor for wy,=0.4. This is the same wave
function as in Ref. [11], which gives the best fit for most
of the measured hadronic B decays.

In these decays, both the longitudinal and the trans-
verse polarizations are involved for the vector meson K*.
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Its distribution amplitudes are defined as

(K (P s (2)ana 0)]0)

= [ e i )+ ok 0
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= [ e [ i (5P )

€000 Y57 €R NV Din (7)] o 5

(12)

(13)

where n(v) is the unit vector having the same (opposite)
direction as the motion of the vector meson and z is the
momentum fraction of quark q,. The upper (sub)leading
twist wave functions can be parameterized as

_ fK* T _ fK*
(ZSK*(‘T) - 2\/—¢\\( )=¢K*( ) 2\/W ( )7
; _ T _ fee o d o
Pi- () = N |(|)( ), Pic- () = Wahh)(@v
v _ fK* v _ fK* d a
B (1) = o (@) i ()= g L0 o),
(14)
where
61,0 =62(1-2) [1+3alis 43 /2 (52 -1)] . (15)
h(x)=3t*, h{(x)=6z(1-z), (16)
9% (2)=6z(1-x), ¢\ (x)=3/4(1+). (17)

The distribution amplitudes of the axial-vectors
a;(b;) have the same format as those of the K* meson
except for the factor iys from the left-hand side:

(A(P.et) G ()10 (0)]0)

i lopz .
mjdx madion (@)
PO (@) A (1)) s,
(A(P.ey) s (2)10 (0)]0)

o 175 irp-z * vV * T
mjdx [madsdl ()4 PO ()

+mA1€vaG,YS,.YH€:}VnPUU¢Z (I)](xg )

(18)

where A represents a; and b;. Their (sub) leading twist
wave functions also have the same parameter formats as
those of the K*, which can be obtained by replacing K*
with A in Eq. (14). The corresponding functions ¢(zx),

h(z), g(x) for the axial-vector are written as

2 (5t*—1) |,

Hl

3asy

oy L=6z(1—x) |ab " +3al "1+ 2~
hf;)(;c):3a§t2+ga;t(3t2_1),
hyY (x)=6z(1-z)(ag +ait),
9% (x)=62(1—x)(ag+ajt),

. 3 3 1.

9% (2)= Z%(H'tz) ajt?,

2

where the zeroth Gegenbauer moments a(a;)=al(b;)=
0 and a}(a;)=ag (b;)=1. Here t=22—1, and the other
decay constants and Gegenbauer moments are listed in

Table 1.

Table 1. Decay constants and Gegenbauer mo-
ments for K*, a1 and b1 (in MeV). The values
are taken at u=1 GeV.

fice £T o, fT
209-£2 16549 23810 —180+8
(K et (k%) aJ(K") a3 (K)
0.03£0.02  0.04+£0.03 0.11£0.09 0.1040.08
al(a1(1260)) ai(a1(1260)) ol (b1(1235))  ad(b1(1235))
—0.0240.02 —1.04%+0.34 —1.95+0.35 0.03£0.19

The following input parameters are also used in our
numerical calculations [18, 19]:

fs = 190 MeV, My=5.28 GeV, (24)
Tt = 1.638x107 2 s, 50=1.525x10""2s, (25)
[Vio| = 3.89%x1073, |Vip|=1.0, (26)
[Vis| = 0.2252, |V,,|=38.7x1072, (27)
My, = 80.41 GeV, v=(67.243.9)°. (28)

First, we use the PQCD approach to calculate the
form factors AB—~K" VP~ and V,>~"', which are usu-
ally the input parameters in other QCD approaches such
as QCD factorization (QCDF). For comparison, we list
both the results calculated by the PQCD approach and
the light-cone sum rules (LCSR) in Table 2, the lat-
ter being the input parameters for QCDF calculations.
Certainly, our calculations are consistent with previous
PQCD calculation results [20].

The decay widths for these channels can be expressed
as

Gi (1 ral(bl)

I'=
327'[MB

TK*) Z MUTM, (29)

L,N,T

where Ta, (b,) =Ma, b,/ Ms. M? is the decay amplitude
and can be calculated in the PQCD approach; the sub-
script o represents the helicity states of the two final
mesons with the longitudinal (L), normal (N) and trans-
verse (T) components. According to Lorentz structure
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analysis, the amplitudes are decomposed into
M° = MiMy+M:Myes(o=T)-e;(c=T)
+HMreuvooeh €S Py Py (30)

We can define the longitudinal H, and transverse H.
helicity amplitudes as

Hy=M2M,, (31)

HizMéMN$ma1(bl)mK*v I<02—1MT, (32)
P,-Ps

where k= . They satisfy the relation
May (by) MK
S M M= HH PHE P (33)
LN,T

When we consider the polarization fractions, another
equivalent set of definitions of helicity amplitudes is often
used,

Ay = —CM2M,, Aj=CV2M2My,
AL = (mal(bl)mK* V Iiz—lMT. (34)

If the normalization factor satisfying |Ao|*HA|*HA L [*=
1, then Ay, A, A, denote the longitudinal, parallel and
perpendicular polarization fractions, respectively.

Table 2. Form factors predicted by PQCD ap-
proach and light-cone sum rules (LCSR) [21, 22].
The errors in this work include the B meson shape
parameter wy, the QCD scale AS%D, the threshold
resummation parameter ¢, and the Gegenbauer
moments in K* or a;(b1) meson.

this work LCSR
AB=K (2=0) 0,307 947 0:00+0:04+0.00 0574
AP=K (2=0) 0197593+ 0:0140.09+0.02 0-292
VB=K (g2=0) 02579057 001H0.03+0.08 0411
Vo M (@?=0) 0335000000 0o 0300.05
VP (@?=0) 03075000 h N0 o0s  0.37£0.07
AP (g?=0) 023700 00001 o0y 0.4840.09
Vo T PH(@?=0)  0.44TGEEOENO0ET001  —0.39+0.07
VPP @ =0) 0297000000 —0.2040.04
AB=P1(g2=0)  0.19FF I OONO0ITO0;  —0.25+0.05

Using the input parameters as specified in this sec-
tion, it is easy to get the branching ratios for the decays
considered. The results are listed in Table 3, where the
first error comes from the uncertainty in the B meson
shape parameter wy, =0.40+0.04 GeV, the second error
is induced by the hard scale-dependent variation from
AS&D:0.25:EO.O5, the third is from the threshold resum-
mation parameter ¢ varying from 0.3 to 0.4, and the last
error is from the Gegenbauer moments in K* and a,(b;)
mesons.

Table 3. Branching ratios (in units of 107°) for the
decays B —a;(1260)K™ and B —b;(1235)K*. In
our results, the errors for these entries correspond
to the uncertainties from ws, AS%D the threshold
resummation parameter ¢, and the Gegenbauer
moments in the final state mesons, respectively.
For comparison, we also list the results predicted
by the QCDF approach [7] and the naive factor-
ization approach [8].

this work (7] [8]
BY—af K™ 000 30055 tes 106t 002
BY—afRe0 Talggtoetintes a2l o6
B™—a K0 1080301030060 n2lintyly o5l
BT —afK*™ 48IgEteitigiay  TeIBENS 086
BO—bl K~ 180L53158 0508 12spntgt 082
BO—bRR™ 0611 T0TEENE  64l17TIE 015
BT —by K7 230055 30 AT 12805508 0as
BT —biK* 1060, 5H0INEATS0  TOTRONRY o2

In our predictions, the branching ratio of the decay
B°—alK* is larger than that of the decay B~ —alK*~.
This is mainly due to the amplitudes of the factorizable
emission diagrams, F.,, and F.k~, having opposite inter-
ference effects for these two decays: constructive for the
decay a?K*°, destructive for the decay alK*~. The decay
B° — aK*° therefore receives a larger real part for the
penguin amplitudes. Though the decay B~ —alK*~ has
much larger contributions from tree amplitudes, these
are CKM suppressed and cannot change the branching
ratio too much. In order to characterize the contribu-
tions from tree operators and the symmetry breaking
effects between B~ and B° mesons, it is useful to define
two ratios:

B(B~—a;K*) g0
R, = 2B Ta k) 35
! B(BY—afK*~) XTBf 7 (35)
B- bOK*— _
R, = BB =DKT) o (36)

If one neglects the tree operators and the electro-weak
penguins, the ratios obey the following limits

Ri=1, R,=0.5. (37)

Here our predictions for these two ratios are 1.02 and
0.55, respectively. The results predicted by the QCDF
approach are 0.98 and 0.52, respectively. If the fu-
ture data for R; show a large deviation from our value,
the contributions from electro-weak penguin operators
might have an important effect, as the contributions
from tree operators cannot change the branching ratio
of B®—alK*~ too much. If the future data for R, have
a large deviation from our value, some mechanism be-
yond factorization, or even new physics, might have an
important effect, because the factorizaton formulae for

033102-5



Chinese Physics C  Vol. 39, No. 3 (2015) 033102

B°—biK*~ and B~ —bK*~ are exactly the same if the
neutral b meson decay constant vanishes.

Table 3 shows that, when compared with other re-
sults, our predictions are consistent with the QCDF re-
sults within (large) theoretical errors, while in stark dis-
agreement with the naive factorization approach, where
the nonfactorizable effects are described by the effective
number of colors N, For some decays, where the con-
tributions from the emission diagrams are dominant or
the branching ratios have a strong dependence on the
correlative form factors, the naive factorization approach
can give a reasonable prediction, while for decays where
the annihilation diagrams play an important role, this
approach shows some disadvantages. On the experimen-
tal side, BarBar has searched for the decays B—a; K*°,
b, K* and set upper limits on their branching ratios rang-
ing from 3.3 to 8.0x107% at the 90% confidence level
[9, 10]. These upper limits are obtained, however, by
assuming that B(af —ntn ) =B(ai — n°nn*) and
B(ai (bf)—p°(w)m*™)=1. Furthermore, the background
signals may have an important effect on these upper lim-
its, such as the background decay channel B—a,K*° in
studies of the decay B—a; K*°. In view of these disagree-
ments, we strongly suggest that LHCb and the forthcom-
ing Super-B experiments accurately measure these decay
modes.

From Table 4, we find that the polarization charactis-
tics for the decays B—a; K* and B—b,;K* are very differ-
ent: the transverse polarization amplitudes have almost
equal values with (even a little stronger than) the lon-
gitudinal polarization amplitudes for the former, while
the longitudinal polarization states are dominant for the
latter. It seems that the anomalous polarizations which
occur in B— ¢K*, pK* decays also happen in B—a,;K*
decays, while they do not occur in B — b;K* decays.
We also find that the contributions from the annihila-
tion diagrams are very important for the final polariza-
tion fractions for B — a;K* decays: if these contribu-
tions are neglected, the longitudinal polarization frac-
tion of the decay B~ — a’K*~ becomes 98.8%, those of

B® —afK*~, alK* increase to about 90%, and that of
the decay B~ — a; K*° changes from 50.3% to 70.0%.
The longitudinal polarizations of B — b;K* decays de-
crease very little if the annihilation type contributions
are neglected, except for the decay B~ — by K*°, which
has a larger reduction, changing from 96.2% to 86%. In
short, compared to B — a;K* decays, the longitudinal
polarizations of B — b;K* decays are not very sensitive
to the annihilation type contributions.

Now we turn to evaluations of the CP-violating
asymmetries in the PQCD approach. Here we only re-
search the decays B — b;K*, where the transverse po-
larization fractions are very small and range from 3.8 to
5.2%. Tt is easy to see that for these b; K* decay modes,
the contributions from the transverse polarizations are
very small, so we neglect them in our calculations. Con-
sider these two matrix elements

My, = Vi VT =V Vi P

= Vap Vi Ty (142 0F), (38)
mL = ‘/u*bvusTL_‘/tz‘/tsPL
= Vi Vs To (142,67 H00)) (39)

where v is the CKM weak phase angle, defined via

v = arg {— Vi Vi
Vi Vi

tween the tree and the penguin amplitudes, which are

denoted as ‘11’ and ‘P’ respectively; and the term zr,

describes the ratio of penguin to tree contributions and

is defined as

]; 0, is the relative strong phase be-

X
‘ VinVis
L= 5

V‘lb Vu’;

kil

=t (40)

Using Eq. (38) and Eq. (39), one can get the expression
for the direct C' P-violating asymmetry:

T MP+MP?
221,8inysindy,

= . 41
(14-22y, cosycosdp+27) (41)

Table 4. Longitudinal polarization fraction (f) and two transverse polarization fractions (f, fi) for decays B—
a1(1260)K* and B—b;(1235)K*. In our results, the uncertainties are the same as those in Table 3. For comparison,
the results of fi, as predicted by the QCDF approach are displayed in parentheses.

fu(%) J1(%) fiL(%)
BY—al K"~ 489137 0T 5 (715 2615358 250135 55135158
BY—afK*0 59.61 3 g TR TSI (28759) 20245 3RS0 2024551555550
B~ —ay K0 503159156 50 s (375 LN XA AR 25613000 35T
BT —afK"™ 49.0 3583 E N (5210 255035 0 3T LR AR AR ¥
BO—b K 9591011150005 (82200 (R R AR A SRR AR ¥
BO—b{R~0 9545 A0 T 5 (1977 0915670316405 R AR Rl
B~ —b K0 96.245:01 7 61107 (7977) L0L00 050304 2810550550350
B~ —biK*~ 96,5455 01 5a (82756) 07406 0116505 2810006 0.3 0.
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Fig. 1. Direct C'P-violating asymmetry as a func-

tion of CKM angle 7. The dashed line is for the
decay B~ —>b;I_(*O, the solid line represents the
decay B® = bIK*?, the dotted line represents the
decay B~ —b{K*~, and the dot-dashed line is for
the decay B —bK*~.

Note that the contributions from the transverse po-
larizations have been neglected in the derivation of the
direct C'P-violating asymmetry.

Using the input parameters and the wave functions
as specified in this section, one can find the PQCD pre-
dictions (in units of 1072) for the direct C'P-violating
asymmetries of the decays considered:

S(BIbTKT) = BSSTINII (42)
Bp(BTIKT) = SASTITIUL (43)
air (B0 LHOR™) = —18.7F20H0THLEILE (4

(éllr:’ (B7 _)b;K*O) _ 0 18+0 234-0.47+40.33+0.11 (45)

0.28—0.00—0.33—-0.11"

where the errors are induced by the uncertainties in the
B meson shape parameter wy,=0.4+0.04, the hard scale-

dependent variation from AQCD =0.2540.05, the threshold
resummation parameter ¢ varying from 0.3 to 0.4, and
the Gegenbauer moments in the final state mesons. In
Fig. 1, we show the CKM angle v dependence of the di-
rect C P-violating asymmetries for the four decays above.
It is particularly noteworthy that our predictions about
the direct C' P asymmetries of these decays are consistent
with the QCDF results [23]:

(YD) = (4472)%, (46)
1 (B —bK™) = (6072,)%, (47)
BL(BO—BIKY) = (—17 )%, (48)
1 (B by K™0) = (25)%, (49)

where the error comes from the parameters p, g and ar-
bitrary phases ¢4 u. These are phenomenological param-
eters to cure the endpoint divergences in the amplitudes
for the annihilation and hard spectator scattering dia-
grams.

4 Conclusion

In this paper, by using the decay constants and light-
cone distribution amplitudes derived from the QCD sum-
rule method, we studied the B — a;K*, b;K* decays in
the PQCD factorization approach and found that:

1) Our predictions for the branching ratios are con-
sistent with the QCDF results within errors, but larger
than the values calculated by the naive factorization ap-
proach. On the experimental side, some primary upper
limit values are inexplicable. In view of these disagree-
ments, we strongly suggest that LHCb and the forth-
coming Super-B experiments perform further studies to
accurately measure these decay modes.

2) The anomalous polarizations which occur in B—
dK*, pK* decays also happen in B— a,;K* decays, but
not in B—b;K* decays. Here, the contributions from the
annihilation diagrams play an important role in explain-
ing the larger transverse polarizations in the B — a; K*
decays, while they are not sensitive to the polarizations
in B—b;K* decays.

3) Our predictions for the direct C'P-asymmetries
agree well with the QCDF results, within errors. The
decays B —bK*~, B~ —b{K*~ have larger direct C'P-
asymmetries, which could be measured by the present
LHCDb and the forthcoming Super-B experiments.
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