PHYSICAL REVIEW D 77, 014024 (2008)

Nonet symmetry in 1, ' and B — K7, Kn' decays

T.N. Pham

Centre de Physique Théorique, CNRS Ecole Polytechnique, 91128 Palaiseau, Cedex, France
(Received 15 October 2007; published 24 January 2008; publisher error corrected 24 January 2008)

The nonet symmetry scheme seems to describe rather well the masses and n — 7’ mixing angle of the
ground state pseudoscalar mesons. It is expected that nonet symmetry should also be valid for the matrix
elements of the pseudoscalar density operators which play an important role in charmless two-body B
decays with n or 7’ in the final state. Starting from the divergences of the SU(3) octet and singlet axial
vector currents, we show that nonet symmetry for the pseudoscalar mass term implies nonet symmetry for
the pseudoscalar density operators. In this nonet symmetry scheme, we find that the branching ratio B —
PP, PV with 7 in the final state agrees well with data, while those with 1’ are underestimated, but by
increasing the B — 7’ form factor by 40%—50%, one could explain the tree-dominated B~ — 7~ 7’ and
B~ — p~ 7' measured branching ratios. With this increased form factor and with only a moderate
annihilation contribution, we are able to obtain 62 X 107® for the penguin-dominated B~ — K~ 7'
branching ratios, quite close to the measured value. This supports the predicted value for the B — 7’
form factor in PQCD and light-cone sum rules approach. A possible increase by 15% of (0|5iyss|s3) for
1o would bring the predicted B~ — K~ %’ branching ratio to 69.375 X 107°, very close to experiment.
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L. INTRODUCTION

Unlike the low-lying vector mesons where the flavor
diagonal 1~ ¢g states are eigenstate because of the OZI
selection rule, the 0~ pseudoscalar gg state can mix with
each other. Since QCD interactions through the exchange
of gluons are flavor-independent, one expects the wave
function for the pseudoscalar nonet also flavor-
independent in the limit of vanishsing current quark mass
(my — 0,q = u, d, s) and the 1 and 5’ can be described as
two linear combinations of the ¢g state, the SU(3) singlet
1o and the SU(3) octet ng which mix with each other
through a small SU(3) symmetry breaking mixing parame-
ter. In fact, with m, and m; < mg;, m; < Agcp, and
because of the U(1) QCD-anomaly, the 1, mass is much
larger compared to the g mass, the n — 7’ mixing angle is
O(m/Aqcp) so that the physical n and 5’ are almost pure
ng and 7, eigenstate, respectively, in contrast with the
ideal mixing for the 1~ low-lying vector meson states.
Another feature of the 0~ gg nonet is that, because of
the spontaneous breakdown of SU(3) X SU(3) symmetry,
the octet mesons are massless Goldstone bosons in the
limit of vanishing current quark mass. This simplifies
considerably the description of the ground state pseudo-
scalar meson system. As shown in [1], a rather accurate
description of the mass and mixing angle in the n — 7’
system is obtained by adding a U(1) QCD-anomaly term
for the 71y mass in the nonet pseudoscalar meson pseudo-
scalar meson mass matrix. This mass matrix is generated
by the quark mass term and is the leading term in the large
N, expansion while higher order terms in the chiral
Lagrangian [2] is O(1/N,) and is thus suppressed in the
large N, limit. This justifies the nonet symmetry mass term
for the pseudoscalar mass matrix. Vice-versa, from the
nonet symmetry value for the off-diagonal mass term
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(nolHsg|ng), where Hgp = m5s + myiiu + mydd one
would get a mixing angle § = —18° in good agreement
withavalue § = —(22 = 3)°in[l],or 8 = —(18.4 * 2)°
in [3] and a similar value 8 = —(17 — 20)° [4] obtained
from the two-photon decay width of 1 and n’. However, if
we use the Gell-Mann-Okubo (GMO) mass formula for the
octet mass m3, we would have, in terms of the n — 7/

mixing angle 6
my = mg — tan®*(m, — my) (1)

which, for 6 = —18° gives m, = 483 MeV, about
60 MeV below experiment. Thus the 7 — 1’ mixing which
contributes to Ly in [2] has driven the m,, below the GMO
value by 63 MeV. This is also the case with a nonet mass
matrix in the quark basis [5,6] which has a large n — 7’
mixing and an upper bound for the 7 mass far below
experiment. The higher order terms L4, Ls, Lg, Lg and
chiral logarithms obtained in Ref. [2] shift m, upward by a
similar amount with the result that the 7 mass is very close
to the GMO value, in agreement with experiment. Similar
result is also obtained in [6] more recently. Thus, nonet
symmetry seems to be a good approximation for the 0~
nonet mass term. One could then go further and try to see if
the matrix elements of the pseudoscalar density local op-
erator e.g. §i7yss could also satisfies nonet symmetry. This
will allow a simple calculation of the penguin matrix
elements in the charmless two-body decays of B meson
with 7 or 7’ in the final states. In this paper we will use the
divergence equation for the octet and singlet axial vector
current to show that nonet symmetry scheme for the mass
term implies nonet symmetry for the pseudoscalar density
Giysq for m and n’'. The basic idea is to include in the
matrix elements of the axial vector current and its diver-
gence the 7 g pole contribution which will add the mixing
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mass term (no|Hgg|ng) to the divergence equation and
allows us to obtain the nonet symmetry expression for
the matrix element of the pseudoscalar density operators
between the vacuum and 7. In the next section we will
first derive a divergence equation for the iy, ysu and
5y,.7vss axial vector current, in the presence of the
SU(3) X SU(3)-breaking Hgg current quark mass term.
Section Il is an analysis of B~ — Pnpand B~ — Pxn' ,P =
K~, w~ in QCD factorization (QCDF) with nonet symme-
try for the pseudoscalar density and B — n and B — 7’
transition form factors. We find that the branching ratio for
modes with 7 in the final state agrees well with data, while
those with 7' in the final state are underestimated. We then
increase the B — 7’ form factor by 40%—50%, to bring the
tree-dominated B~ — 77~ 71’ and B~ — p~ 7' to the mea-
sured values. The increased form factor is then used to
obtain a branching ratio close to data for the penguin-
dominated B~ — K~ 7' decay.

II. PSEUDOSCALAR DENSITY MATRIX ELEMENT
AND NONET SYMMETRY

Let |50), |93) be the SU(3) singlet and octet eigenstate
of the I = 0, pseudoscalar nonet in the absence of the
SU(3) symmetry breaking quark mass term Hgg, in terms
of the flavor diagonal ¢g component

Im0) = (luit + dd + s5))//3,

_ 2)
Ins) = (lui + dd — 255)) /6.

Consider now the matrix element of the axial vector cur-
rent matrix element iy, ysu and 3y,yss between the
vacuum and 7, and 7g:

<0|ﬁ7M75M|770> = ifup,u/\/g’

(3)
<0|ﬁ7’u75”|778> = ifup,u/\/g'

and
15y, ¥ssIm0y = ifspu/ V3,
0I5y, ¥ssImgy = —2ifp /6.

where f, and f, are defined as the decay constant of i and
s5 state, respectively. Except for the momentum depen-
dence factor p o the above axial vector current matrix
elements depend on the same f, and f according to nonet
symmetry scheme with identical gg spatial wave function
in 1y and ng [1], but f; could be different from f, by an
SU(3) breaking s-quark mass term. The octet Ag, and
singlet A, axial vector current matrix elements between
the vacuum and 7g, 7, are then given by

“4)

4
(01A ,51mg) = wp“’
®)
Ol o) = L La 2D
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(p, is the 4-momentum of 1, and 7ng. Similar, for other
members of the SU(3) octet, we have f,. and fx for 7+ =
ud, K™ = u5 meson, respectively. Assuming each s- quark
contributes to the decay constant a symmetry breaking
term e, to first order in €, (rewriting f, = f q), we have [7]

fw:fudsz fK:qu:(]Jre)fm?’
fs:(1+26)fu%(1+e)fl('

The usual way to obtain the pseudoscalar density matrix
elements is to take the divergence of the axial vector
current between the vacuum and the pseudoscalar meson
octet. For example, taking the matrix elements of #iysd,
itiyss, (iysu — (diysd) between the vacuum and 7,
K", 7, respectively, we have

(6)

faBo(m, +myg) = (m, + my)}Olaiysdlud),
fxBolm, + my) = (m, + my)Oliiyss|us).

and for 7°
fuBo(m, +mg) = (m, + mg)Olaiysului).  (8)

where the 77 and K meson masses are the usual expressions
in terms of By and the current quark mass [1,2]. The
expression for 77 is obtained by putting [8]

Olaiysulm®) = —(0ldiysd|n°). ()]

Apart from the difference in f, and fk, we see that the
above pseudoscalar density matrix element in Eqs. (7) and
(8) satisfies SU(3) symmetry. We will see below that to
have nonet symmetry for the pseudoscalar density matrix
element between the vacuum and 7, g, the pole term in the
divergence equation must be included. We now consider
the divergence of the I =0 A,, and A, axial vector
current

An,u = (I/_t’)/,u’)/5l/t + ‘?7;1.7561)) Asp. = EYH’)/SS'

(10)

The divergence is given by

0A, = 2(m,iiysu + mydiysd) + Zj—SGG.
T

o . (11)
Ay = 2m,5iyss + —GG.
dar

The matrix elements of dA, and dA, between the vacuum
and 7 g are given by
(0loA,Ing) = 2m,(Olaiysulng)
+ 2m(Oldiysdlmo). +2(01 -GGl
(12)

. a_y ~
(010As[no) = 2m(0|5i7yss|ne) + (Ol EGGlno)
(13)
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and for 7y

(0[0A,|mg) = 2m,(Olaiysulng)
- oy |~
+ 2m (0ldiysd|ng), +2(0 EGG“]S),
(14)

. as ~
(0[9A I mg) = 2m(Ol5iyss|ng) + <O|EGG|7]8>-
(15)

In the limit m, = m; = 0, since the l.h.s of Eq. (14) is
fum3, the matrix element 2<OI%;GG|7;3> on the rhs is
O(m3) and is given by the 1, pole contribution. We now
evaluate Egs. (12)—(15) with the pole terms included using
the nonet symmetry expressions for m§ and ms [1]

mi = BO%(2mS + 1),
m3 = m3 + By3(m, + 2i), (16)

in standard notation [2] (it = (m,, + m,;)/2). At the 7, and
ng mass, p> = m3 and p?> = m2 in the Lh.s of Egs. (12)-
(15) respectively. As mentioned above, since m,, ; <K m,
SU(3) is broken and the 7,5 pole will contribute to
both the 1.h.s and r.h.s of Egs. (12)—(15). The pole
terms on the r.h.s come from the QCD-anomaly matrix
clement (0| {£GG|no) and (0|{=GGlng) induced by
SU(3)-breaking my — ng mixing mass term m3,. The pres-
ence of the 7y g pole term is important, since its contribu-
tion is the same order as the current-quark mass terms in
m%‘g. Indeed had we dropped the 74 g pole term we would
run into contradiction with the divergence equation. To
obtain the pseudoscalar density matrix elements, let us
bring the p?-dependence pole term in the Lh.s to the r.h.s
of Egs. (12)—(15). Putting f, = f; and (Oliiysulnyg) =
(Oldiysd|mgs), we find, for 7,

1 2 1
fujg(nﬁ% + By (my + 217)) = fuﬁm%_ "
1 22 . 3 i o i
fu%<BOT(m m“)> + 2\/§m<0|”175u|uu>,
1 2 1
fs\/—g(m% + By (m + 2m)> = fsﬁm(%_ "
fs %Boiﬁ(ﬁl —my) + Z%ms<0|§i75s|s§>.

and. similarly, for ng
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a2 omt ) = s L p 2
fu%<30§(2ms+m)>— fu\/gBO 3 (1 — my)
+ 2\}6ﬁ1<0|ﬁi75u|uﬁ>,
(19)
2 2o ) g L 2
fs%<30§(2ms+m)>_ fs\/g-BO 3 (m ms)

2
—2—=m(0[5iyss|s5).
(20)

Comparing the 1.h.s and the r.h.s of Egs. (17) and (18),
we get the pseudoscalar density matrix element for 7,

Olaiysuluiy = Byf,, (21)

(0|3iyss|s5) = Byf,. (22)

Similarly, by comparing 1.h.s and the r.h.s of Eqgs. (19) and
(20), we get the same expression for the pseudoscalar
density matrix element, but in 7g.

We have shown that, by including the 1, and ng pole in
the divergence equations, and by using the nonet symmetry
expressions for the current quark mass contributions to the
1o and 7ng mass, the pseudoscalar density operators matrix
elements between 7, and ng can be obtained by nonet
symmetry and quark counting rule. Like the matrix ele-
ments (O|iiysd|m™), (Oliaiysul7®), and (Oldiyss|K™),
they are given by the parameter B, and the decay constant
involved. Experimentally, from the known value of the
n — 1’ mixing angle, § = (=20 * 2)°, one has mj; =
—(0.81 = 0.05)m% to be compared with the nonet symme-
try value of m3g = —0.90m% [1], we expect nonet symme-
try for the pseudoscalar density matrix elements in  — 7’
valid to this accuracy. Since the octet m3 mass gets about
15% increase from higher order terms Ly, Ls, Lg, Lg and
chiral logarithms [2], Egs. (19) and (20) show that
(0|5iyss|ss)y in i will be increased by a similar amount.
Note that the r.h.s of Egs. (19) and (20) gets this increase
from higher order terms in the pole and other terms. Higher
order SU(3) breaking contribution to the singlet m3 mass is
not known, but if we assume a similar 15% increase from
the nonet value in Eq. (16), (0|3iyss|s3) in 7, will also be
increased by a similar amount. This could be another
source of enhancement for the B — K%' branching ratio,
as found below. We note that it might be possible to obtain
the pseudoscalar density matrix elements in Egs. (17)—(20)
using the known values of m§ s and ms, but because the
precise dependence on the quark mass is not known and
because of the experimental errors involved, the physical
interpretation of the result will be lost. We would like to
stress that in our derivation, the anomaly contribution to
the 17y mass has been included in the divergence equation,
thus the enhancement factor for (0|5iyss|n,) suggested in
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[9] would have the origin elsewhere. With the pseudoscalar
density matrix elements given above and nonet symmetry
for the B— 7, i’ transition form factors, we shall now
compute the B~ —= K 7, K %' and B — 7 7, 7 7
decay branching ratios in QCDF.

M. B~ — K (n, ') AND B~ — (5, n') DECAY IN
QCD FACTORIZATION

The B — MM, decay amplitude in QCDF is given by
[10,11]:

ﬂ(B - M]MQ)
10

G "
= Tg Z V,,bV'm(— Zall')<MlM2|0i|B>H
=

p=u,c
10
+ Z foleMzbi>r (23)

where the QCD coefficients a? contain the vertex correc-
tions, penguin corrections, and hard spectator scattering
contributions, the hadronic matrix elements
(M ,M,|0;|B)y of the tree and penguin operators O; are
given by factorization model [12,13], b; are annihilation
contributions. The values for af , p = u, c, computed from
the expressions in [10,11] at the renormalization scale u =
my,, with m;, = 4.2 GeV are

a$ = —0.033 — 0.013i + 0.0009p,
at = —0.027 — 0.017i + 0.0009p,,

ag = —0.045 — 0.003i,

at = —0.042 — 0.013i, (24)
a$ = —0.0004 — 0.0001},

a = 0.0004 — 0.0001,

a$y = —0.0011 — 0.0001i — 0.0006p,

a’y = —0.0011 + 0.0006i — 0.0006 .

for i = 4, 6, 8, 10. For other coefficients, a} = a; = a;

a, = 1.02 + 0.015i — 0.012py,
a, = 0.156 — 0.089i + 0.074p,

asy = 0.0025 + 0.0030i — 0.0024py,

as = —0.0016 — 0.0034i + 0.0029p,

a, = —0.00003 — 0.00004i — 0.00003p,,
ag = —0.009 — 0.0001i + 0.0001p .

(25)

where the complex parameter pj exp(i¢ ) represents the
endpoint singularity contribution in the hard-scattering
corrections Xy = (1 + pyexp(idy)) ln(K—f) [10,11] (we
have put the phase ¢y = 0 in the above expressions).
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For the annihilation terms, we have
b, = —0.0038 — 0.0065p, — 0.0018p7,
by = —0.0065 — 0.0150p, — 0.0085p2, (26)
b§” = —0.00011 — 0.00015p, + 0.000003p3.

where b; are evaluated with the factor [y, fy, included
and p4, like py, appears in the divergent annihilation term
Xy = (1+ pyexplichs)) In(32).

For the CKM matrix elements, since the inclusive and
exclusive data on |V,,;| differ by a large amount and the
higher inclusive data exceeds the unitarity limit for R, =
[VuaVipl/IVeaVi, | with the current value sin(2B) =
0.687 = 0.032 [14], we shall determine |V,,| from the
more precise |V,,| data. We have [15]

Vo Vil 2
WVl = YerYed |G 1 5@ o)
Vil sina

With « = (99%53)° [14] and [V,.,| = (41.78 = 0.30 =
0.08) X 1073 [16], we find

[V,o| = 3.60 X 1073 (28)

in good agreement with the exclusive data in the range
|V,»| = 3.33 — 3.51 [16]. The recent measurements of the
B, — B, mixing also allow the extraction of |V,,| from
B, — B, mixing data. The current determination [17] gives
[Via/ Vil = (0.208720%) which in turn can be used to

determined the angle y from the unitarity relation [15]

V., VL. cosla
Ve ‘dllsmy 1+

V =
Vial (1% sina

(29)

with |V,,| = 1, we find y = 66° which implies an angle
a = 91.8°, in good agreement with the value found in the
current UT-fit value of (88 * 16)° [18]. In the following in
our B decay calculations, we shall use the unitarity triangle
values for |V,;| and y. For other hadronic parameters we
use the values in Table 1 of [11] and take m (2 GeV) =

80 MeV, f, = fr. fo = f.(1+ 2(§—K —1)). For the B —

7r and B — K transition form factor, we use the current
light-cone sum rules central value [19]

FE™(0) = 0.258, FEX(0) = 0.33 (30)

With 7 — n’ mixing angle 6 = —20°, we have
[7) = (0.58(|uir) + Idcz’>) — 0.57|s5)), 31
[9") = (0.40(|uit) + |dd)) + 0.82]s5)).
From Eq. (31), we find
FB7(0) = 0.58FE™(0), FB7'(0) = 0.40F57(0). (32)

The B — K(%', n) decay amplitude can now be obtained
from the factorization formula for the hadronic matrix
elements in Eq. (23) with the pseudoscalar density matrix
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element obtained in Eq. (22) and the form factors given
above. We have
(0[5iyss|m) = C,Byfs (0[5iyss|m’) = CpyByfs.
(33)

where By = m%/(m; + i) and C, = —0.57, C,; = 0.82,
the fraction of s5 state in 1 and =1’ respectively. This
contributes to the O¢ matrix element a term fsrf , with
& =2m% /(my + Mm)(ms + M), similar to that in B —
K~ 7t decay, except that in B~ — K 7 and B~ —
K™ 7', the Og matrix element is enhanced by a factor
fs/fx- Inthis way, the decay amplitude in units of GeV are

AB~ — 7 7°) = (0.110 + 0.204i) X 1077,
X 107 7(FE~7(0)/0.258)
— (0.090 + 0.002i) X 1077

from which the branching ratios are, with py = 0, p, =
0.6 (only the central values for the relevant parameters are

used in the calculations)
BB~ — 7 7)) =5.050 X 1076,
_ (35)
BB — K~ 7") = 18.249 X 107°.

in good agreement with the current measured branching

ratios [20]

BB~ — 7 7% = (5.7 %£0.4) X 1079,
B} (36)
BB’ — K~ 7t) = (19.04 £ 0.6) X 107°.

We note a sizable annihilation contribution, given by the
last term in Eq. (34), is needed to produce a large B(B* —
K~ ar*). This is not surprising since annihilation contribu-
tion is also needed to explain the large branching ratios of
Bt — 7t K**and B — K~ p* decay [21]. Our result also
shows that the values 0.258 for F57(0) and 0.33 for F5X(0)
given above are reasonable. We will use these values in the
calculation of the decay modes with i and n’. We find

A(B~ — K~ n) = —(0.283 + 0.032i)
X 1077(Fg~"(0)/0.150)
+(0.317 + 0.080i)
X 1077(FB—K(0)/0.33)
+(0.015 + 0.0004i) X 1077, (37)

A(B~ — K~ 7') = —(0.192 + 0.022i)
X 1077(F5~7(0)/0.104)
— (0.425 + 0.039i)
X 1077(FE=K(0)/0.33)
—(0.111 + 0.003i) X 1077, (38)

PHYSICAL REVIEW D 77, 014024 (2008)

where the last term in Egs. (37) and (38) are the annihila-
tion contributions (py =0, p4 = 0.6). The predicted

branching ratios are then
BB~ — K~ n) =0.431 X 1079, 39
B(B~ — K™ n') = 48.263 X 107°. 59

to be compared with the current experimental values [20]
BB~ — K n)=(22%+03)x 1079, 40
BB~ — K™ ') = (69.738) x 107°. “0)

We see that the B(B~ — K~ 7n’) is underestimated by
about 30%, while the B(B~ — K~ n) is very much sup-
pressed, but because of large cancellation in the B~ —
K~ m amplitude due to the negative s5 amplitude in the 7
meson wave function, a precise prediction for B(B~ —
K™ ) is more difficult. For B~ — K~ 7', since b contrib-
utes both to B> —» K~ 7" and B~ — K~ 7’ decays, it is
difficult to adjust the annihilation term for B~ — K~ 7’
without overestimating the B — K~ 7+ branching ratio.

Another possibility is to increase the form factor F ~7(0)
from the nonet symmetry value to bring the predicted value
closer to data. That this is the case can be seen by looking
at the B~ — 7~ 7' decays. We have

AB™ — ) = (0.119 + 0.147i)
X 1077(Fg~"(0)/0.150)
— (0.002 — 0.003i)
X 1077(F5~7(0)/0.258)
— (0.004 — 0.003)) X 1077 (41)

AB~ — 7 7) = (0.081 + 0.100i)
X 1077(FE~"(0)/0.104)
+ (0.008 — 0.002i)
X 1077(FE~7(0)/0.258)
+(0.033 — 0.021i) X 1077, (42)

(the last term in the above amplitudes is the annihilation

contributions). This gives
BB~ — m m) =3.388 X 107°,
( n) 43)
BB~ — 7 1) =1.910 X 1076,

comparing with the current measured branching ratios
[20]:
BB~ — 7 1n) = (4.4 +0.4) X 1079,

(44)

BB~ — 7 1) = (2.615%) x 107°.
we see that the predicted B(B~ — 7~ 1) agrees more or
less with experiment, considering theoretical uncertainties
in the CKM parameters and in the B — 77 and B — K form
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factors. while B(B~ — 7~ 1) is below the BABAR value
of (4.0 + 0.8 + 0.4) X 1079 [20]. Existing QCDF calcula-
tions [22] also underestimate B(B~ — p~7') by a factor
of = 2 as seen from the recent data [20] which gives

BB~ —p n)=(54%+12)xX1075,

(45)
BB~ —p n)=(9.173) x 107°.

Since the above tree-dominated decays with 7, 1’ in the
final state are more sensitive to the F5~7 and F~" form
factor, by increasing the F5~7" form factor by 40%—50%
from the nonet symmetry value, one could bring B(B~ —
7 n'), BB~ — p~7n'),and B(B~ — K~ 7’) closer to the
measured branching ratios. For example, by taking
Fg_"’/(O) = 0.156, one gets

BB~ — 7 1n/) =3.888 X 1079,

(46)
BB~ — K~ 7n') = 61.837 X 107°.

which largely improves the prediction for B(B~ — K~ 7’)
but the predicted B(B~ — 7 n') slightly exceeds the
HFAG new average, though consistent with the BABAR
value for this mode. We note also the predicted B(B~ —
p~m') in [22] approaches the measured value with the
increased form factor Fgﬁ"/(O) = (.156. As mentioned
earlier, additional sources of enhancement of B(B~ —
K™ n') could come from a possible higher order SU(3)
breaking effects in the matrix element (0|3iyss|s5) for
7o- Assuming a 15% increase of this matrix element

PHYSICAL REVIEW D 77, 014024 (2008)

from its nonet value, we would have B(B~ — K™ 7n/) =
69.375 X 1079, very close to the measured value.

V. CONCLUSION

We have shown that nonet symmetry for the pseudosca-
lar meson mass term implies nonet symmetry for the
pseudoscalar density matrix element. We then use nonet
symmetry for the pseudoscalar density matrix element and
the B— n, B— 7' form factors to compute two-body
charmless B decays with 7, %’ in the final state. The
discrepancy with experiment for tree-dominated decays

with 7’ in the final state indicates that the F g =7 (0) form
factors should be bigger than the nonet symmetry value by
40%—-50%. This value, together with a moderate annihila-
tion contribution found in B — K~ 7t decay, produces a
B~ — K~ %’ branching ratio close to data. Our value for
the F g _'7’/(0) form factor supports the current calculations
in PQCD and light-cone sum rules approach [23,24]. A
possible increase by 15% of the pseudoscalar density
matrix element (0|5iyss|ss) for 1, would bring the pre-
dicted B~ — K~ n' branching ratio very close to
experiment.
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