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BÀ\ffKÀ decay rate with ff invariant mass below the charm threshold
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We investigate the decay mechanism in theB2→ffK2 decay with theff invariant mass below the charm
threshold and in the neighborhood of thehc invariant mass region. Our approach is based on the use of the
factorization model and the knowledge of matrix elements of the weak currents. For theB meson weak
transition we apply the form factor formalism, while for the light mesons we use effective weak and strong
Lagrangians. We find that the dominant contributions to the branching ratio come from theh, h8 andh(1490)
pole terms of the penguin operators in the decay chainsB2→h„h8,h(1490)…K2→ffK2. Our prediction for
the branching ratio is in agreement with the Belle Collaboration’s result.
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I. INTRODUCTION

It is a very fruitful era forB meson physics. A lot of
experimental data onB meson decays are coming from theB
meson factories. Many of their results are still not explain
Recently, the Belle Collaboration has announced the ob
vation of the branching ratio BR(B6→ffK6)5(2.620.9

11.1

60.3)31026 @1# for a ff invariant mass below 2.85 GeV
This is the first of the three-bodyB decays with two vector
mesons and one pseudoscalar meson in the final state
has been observed. TheB meson decays into three pseud
scalar mesons have been studied@2,3# within heavy quark
symmetry accompanied by chiral symmetry. One might
plain the observed rates using heavy quark symmetry for
strong vertices, while for the weak transition we rely on t
existing knowledge of the form factors@2#. The three-body
decay with two vector meson states and one pseudosca
much more difficult to approach.

Additional insight into the decay mechanism might com
from the analysis of theB meson two-body decays. Particu
larly interesting are the decaysB6→fK6, B6

→h(h8)K6, and B→K* 6f. They have been extensivel
studied using different existing techniques: the naive fac
ization @4–6#, QCD factorization@7#, and SU~3! symmetry
@8#. Each of these decay modes is rather difficult to expl
theoretically. The decaysB6→fK6 andB6→K* 6f might
have a significant annihilation contribution@4,6,9#, but it is
not simple to treat this consistently. There is an interest
proposal@6# in which the angular distributions of the fina
outgoing particles can be used to estimate the magnitud
the annihilation contribution to the amplitude. However, w
have to wait for new experimental data to extract the size
the annihilation contribution. TheB6→h(h8)K6 decay rate
has not been easy to explain. It accounts for the well-kno
0556-2821/2004/69~11!/114020~8!/$22.50 69 1140
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problem of theh-h8 mixing @10,11# as can be seen from
variety of approaches used forB6→h(h8)K6 @4,12–14#. In
the B6→h(h8)K6 decay mode, it seems that the annihil
tion contribution is not very significant@4,13#.

One has to expect that the above described difficultie
these decay modes might appear in the three-body deca
discuss. Based on the current knowledge of two-body tra
tions, we build a simple model that might clarify the role
the noncharm contributions in the BR(B6→ffK6) decay.
In our study of theB6→ffK6 decay mechanism, we fol
low the assumption in Ref.@2# and use double and singl
pole form factors for theB meson semileptonic transition
@15,16#. Our approach is based on naive factorization,
QCD factorization has not been developed yet for three-b
decays. TheSU(3) symmetry approach is not applicable d
to the limited number of the observedB decay modes. In our
model we keep only dominant contributions and as in
case of two-body charmlessB decays, we do not include
annihilation contributions. We use a pole model including t
low-lying meson resonances and possible contributions c
ing from higher mass excited states. In order to compare
result with the Belle Collaboration’s result, we include in o
calculation the interference between the nonresonantB2

→K2ff and the resonantB2→K2hc→K2ff decay am-
plitude.

In Sec. II we present the basic elements of our mod
while in Sec. III we give the results for the three-body dec
amplitude and discuss possible contributions to the de
rate.

II. THE MODEL

The ūb→sūss̄ transition, which can produce twof me-
sons in the final state via strong interactions, can be real
©2004 The American Physical Society20-1
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by the effective weak Hamiltonian@17–20#:

He f f5
GF

A2
S VubVus* ~c1O1u1c2O2u!2(

i 53

10

@~VubVus* ci
u

1VcbVcs* ci
c1VtbVts* ci

t!Oi # D , ~1!

where O1 and O2 are the tree-level operators,O3–O6 are
gluonic penguin operators, andO7–O10 are electroweak pen
guin operators. Superscriptsu,c,t on the Wilson coefficients
denote the internal quark in penguin loop. In order to ap
the factorization approximation we rearrange the above
erators using Fierz transformations and leave only co
singlet ones. One then comes to the effective weak Ha
tonian given by Eq.~1!, replacing the coefficientsci by ai .
The relevant operators are

O15~ ūb!V2A~ s̄u!V2A ,

O25~ s̄b!V2A~ ūu!V2A ,

O35(
q

O 3
q5(

q
~ s̄b!V2A~ q̄q!V2A ,

O45(
q

O 4
q5(

q
~ s̄q!V2A~ q̄b!V2A ,

O55(
q

O 5
q5(

q
~ s̄b!V2A~ q̄q!V1A ,

O6522(
q

O 6
q522(

q
@ s̄~11g5!q#@ q̄~12g5!b#,

O75(
q

O 7
q5(

q

3

2
eq~ s̄b!V2A~ q̄q!V1A ,

O8522(
q

O 8
q

522(
q

3

2
eq@ s̄~11g5!q#@ q̄~12g5!b#,

O95(
q

O 9
q5(

q

3

2
eq~ s̄b!V2A~ q̄q!V2A ,

O105(
q

O 10
q 5(

q

3

2
eq~ s̄q!V2A~ q̄b!V2A , ~2!

The Wilson coefficients are taken from@19#
11402
y
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a151.05, a250.07, a354731024,

a45~243216i !31023, a5525331024,

a65~254216i !31023, a75~0.420.9i !31024,

a85~3.320.3i !31024, a95~29120.9i !31024,

a105~21320.3i !31024. ~3!

For the Cabibbo-Kobayashi-Maskawa~CKM! matrix ele-
ments (Vi j ) we use Wolfenstein parametrization:VtbVts* 5

2Al2 and VubVus* 5Al4( r̄2 i h̄), where A50.83, l

50.222,r̄50.217/(12l2/2), andh̄50.331/(12l2/2). The
standard decomposition of the weak current matrix eleme
is

^V~k,«,mV!uq̄GmquP~p,M !&

5emnab«npakb

2V~q2!

M1mV
12imV

«•q

q2
qmA0~q2!

1 i ~M1mV!F«m2
«•q

q2
qmGA1~q2!

2 i
«•q

M1mV
F Pm2

M22mV
2

q2
qmGA2~q2!, ~4!

^P~k,mP!uq̄GmquP~p,M !&

5S Pm2
~M22mP

2 !

q2
qmD F1~q2!

1
~M22mP

2 !

q2
qmF0~q2!, ~5!

whereqm5pm2km andPm5pm1km. Also

^P~p!uq̄gm~12g5!qu0&5 i f Ppm, ^0uq̄gmquV~p!&5gV«m.
~6!

Using experimental data@21#, the decay constants are foun
to be ugfu50.24 GeV2, ugKu50.19 GeV2, f K50.16 GeV,
and f p50.132 GeV. The lattice calculation@22# gives for
the B meson decay constantsf B50.173 GeV and f Bs

51.22f B . We also takegB* 5MB* f B @16#. The q2 depen-
dence of the form factors is studied in Ref.@16#, where a
quark model is combined with a fit to lattice and experime
tal data. This approach results in a double poleq2 depen-
dence ofF1(q2), V(q2), andA0(q2)

f ~q2!5
f ~0!

~12q2/M2!~12s1q2/M21s2q4/M4!
, ~7!

while for A1,2(q
2) andF0(q2) @16# we have
0-2
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chains: B2→h(h8)K2 followed by h(h8)→ff; B2

→fK2 followed byK2→K2f, andB2→fK* 2 followed
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f ~q2!5
f ~0!

~12s1q2/M21s2q4/M4!
. ~8!

Values ofM, f (0), s1, ands2 are listed in Table I.
In the evaluation of theO6 operator we have as usual@13#

q̄1g5q25
2 i

m11m2
]m~ q̄1gmg5q2!, ~9!

q̄1q25
2 i

m12m2
]m~ q̄1gmq2!. ~10!

The effects of strong interactions of light mesons a
taken into account by using the following effective Lagran
ian @23–25#:

Lstrong5
igrpp

A2
Tr~rm@P,]mP#!

24
CVVP

f
emnab Tr~]mrn]arbP!, ~11!

whereP andrm are 333 matrices containing pseudoscal
and vector meson field operators, respectively, andf is a
pseudoscalar meson decay constant as in Eq.~6!. We take
CVVP50.31@26#. In order to include SU~3! flavor symmetry
breaking, instead of the coupling constant coming from
r→pp decay (grpp55.9), we use the coupling consta
coming from thef→KK decay rate. Thus, we havegfKK
56.4.

For the description of strong interactions between he
and light mesons, we use definitions given in Ref.@16# and
heavy quark effective theory to get

TABLE I. The B→K,K* form factors atq250 and the pole
parameters@16#.

Form factor F1 F0 V A0 A1 A2

f (0) 0.36 0.36 0.44 0.45 0.36 0.32
s1 0.43 0.70 0.45 0.46 0.64 1.23
s2 0.0 0.27 0.0 0.0 0.36 0.38
M ~GeV! 5.42 5.42 5.42 5.37 5.42 5.42
11402
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^K~p1!Bs* ~p2 ,«!uB~p11p2!&5
gB

s* BK

2
~p112p2!m«m,

~12!

^f~p1 ,«1!Bs* ~p2 ,«2!uBs* ~p11p2 ,«!&

5
1

2
gBsBsf

~p1•«2«1•«2p1•««2•«1!, ~13!

wheregBsBsf
f Bs

/2mf51.560.1 andgB
s* BK f Bs

/2mB
s*
50.65

60.05 @16#.
To account for theh-h8 mixing, we follow the approach

in Ref. @11#. Using the quark basis@hq.(uū1dd̄)/A2 and
hs.ss̄], the mixing is given by

S h
h8 D5S cosf 2sinf

sinf cosf D S hq

hs
D , ~14!

with the mixing anglef539.3°61.0°. Theh, h8 decay
constants are defined by

^huq̄gm~12g5!qu0&5 i f h
q , ^h8uq̄gm~12g5!qu0&5 i f h8

q ,

~15!

where

f h
u,d5 f u,d cosf/A2, f h

s 52 f s sinf,

f h8
u,d

5 f u,d sinf/A2, f h8
s

5 f s cosf, ~16!

with f u,d5(1.0760.02)f p and f s5(1.3460.06)f p . The
form factors for theB→h(h8) transition can be written as

F0,1
h ~q2!5F0

p~q2!cosf/A2,

F0,1
h8 ~q2!5F0

p~q2!sinf/A2. ~17!

The q2 dependence ofF0
p is described by Eq.~8!, with

F0
p(0)50.29, s150.76, ands250.28, while theq2 depen-

dence ofF1
p is described by Eq.~7!, with F1

p (0)50.29 and
s150.48 @16#.

Before we consider theB2→ffK2 decay amplitude, we
check how our model works for the two-body decays:B2

→hK2, B2→h8K2, B2→fK2, and B2→fK* 2.
Namely,B2→ffK2 can occur through one of these dec
FIG. 1. Feynman diagrams
for B2→ffK2.
0-3
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TABLE II. The experimental and theoretical results for the relevantB2 two-body decay rates. The rate

for B2→hK2 andB2→h8K2 are calculated withoutcc̄ contributions.

Belle @27,28# BaBar @29–32# Our model

B2→hK2 (5.321.5
11.860.6)31026 (2.820.7

10.860.2)31026 2.131026

B2→h8K2 (7.6760.3560.44)31025 3.031025

B2→fK2 (9.461.160.7)31026 (1020.8
10.960.5)31026 8.631026

B2→fK* 2 (6.721.520.8
12.110.7)31026 (12.722.0

12.261.1)31026 14.931026
ie

f-
ve
de
ta

e

ow
l-
by K* 2→K2f. These decays have already been stud
within the factorization approximation by Aliet al. @4#. Us-
ing their formulas for the amplitudes with the Wilson coe
ficients, the form factors, and other parameters as gi
above, we obtain the branching ratios for the two-body
cays presented in Table II together with the experimen
results. We point out that Refs.@4,14#, as well as our predic-
tions, include the axial anomaly contribution inb→sgg

→sh(h8). In our calculation, the contribution of thecc̄
component inh,h8 was found to be small and therefore w
safely neglect it.

III. THE BÀ\ffKÀ DECAYS

The dominant contributions in the B2(p)
→K2(p1)f(p2)f(p3) decay amplitude with theff invari-
ant mass in the region below the charm threshold are sh
in Fig. 1. We write the amplitude for this decay in the fo
lowing form:

M5A1S (
q5s,u,d

C1q
h D 1A2S (

q5s,u,d
C1q

h8D 1A 3C2
h

1A 4C2
h81~A51A61B!C1

K . ~18!

Here

C1u
h 5

GF

A2
@VubVus* a22VtbVts* ~a32a51a92a7!#

f h
u

f p
,

C1d
h 52

GF

A2
VtbVts* Fa32a52

1

2
~a92a7!G f h

d

f p
,

C1s
h 52

GF

A2
VtbVts* F Xa31a42a52

1

2
~a91a102a7!

1
ph

2

mbms
S a62

1

2
a8D C f h

s

f p
2

ph
2

mbms
S a62

1

2
a8D f h

u

f p
G ,

~19!
11402
d

n
-
l

n

C2
h5

GF

A2
VubVus* a12VtbVts*

3S a41a101
2pK

2

mbms
~a61a8! D ,

C1
K5

GF

A2
~2VtbVts* !Fa31a41a52

1

2
~a71a91a10!G ,

~20!

whereph and pK are the momenta of theh and K meson,
respectively. The formulas forh8 are obtained by replacing
f h

q andks with f h8
q andks8 . The constantks (ks8) projects the

ss̄component of theh (h8) meson and it is equal2sinf for
h and cosf for h8. The coefficientC1s

h contains the effect of
the axial anomaly as in Refs.@4,14#. The amplitudes are
determined by

A158iCVVPksF0~x!
M22mK

2

mh
22x

emnab«2
m«3

np2
ap3

b , ~21!

A258iCVVPksF0~x!
M22mK

2

mh8
2

2x
emnab«2

m«3
np2

ap3
b ,

~22!

A358iCVVP

f K

f p
S F0

h~mK
2 !

M22mh
2

mh
22x

1F1
h ~mK

2 !D
3emnab«2

m«3
np2

ap3
b , ~23!

A458iCVVP

f K

f p
S F0

h8~mK
2 !

M22mh8
2

mh8
2

2x
1F1

h8~mK
2 !D

3emnab«2
m«3

np2
ap3

b , ~24!

A552A2gfgrppF1~mf
2 !

3S p1•«2p•«3

mK
2 2y

1
p•«2p1•«3

x1y2M222mf
2 D , ~25!
0-4
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A652
2gfCVVP

f K~M1mK* !
F2i ~M1mK* !2A1~mf

2 !S emnab«2
m«3

np1
ap2

b

mK*
2

2y
1

emnab«2
m«3

np1
ap3

b

M222mf
2 1mK

2 2mK*
2

2x2y
D

24iA2~mf
2 !S emnab«2

mp1
np2

ap3
b~p11p2!•«3

mK*
2

2y
1

emnab«3
mp1

np2
ap3

b~p11p3!•«2

M212mf
2 1mK

2 2mK*
2

2x2y
D

1V~mf
2 !F S ~M22mf

2 !~mf
2 2mK

2 !1y~M212mf
2 1mK

2 22x!2y2

mK*
2

2y

1
M2~mf

2 2mK
2 2x1y!2~x2y!~mK

2 2x2y!1~mK
2 22x22y!mf

2 2mf
4

M212mf
2 1mK

2 2mK*
2

2x2y
D «2•«3

22
M213mf

2 2x2y

x1y2M222mf
2 2mK

2 1mK*
2 p1•«2p•«322

mf
2 2mK

2 1y

mK*
2

2y
p1•«3p•«2

12p1•«2p1•«3S y2M22mf
2

M212mf
2 1mK

2 2mK*
2

2x2y
1

x1y2mf
2 2mK

2

mK*
2

2y
D

12~M21mK
2 2x!S p3•«2p1•«3

M212mf
2 1mK

2 2mK*
2

2x2y
2

p1•«2p2•«3

mK*
2

2y
D 1

2~y2mf
2 1mK

2 !p•«2p2•«3

mK*
2

2y

1
2~x1y2M22mf

2 22mK
2 !p3•«2p•«3

M212mf
2 1mK

2 mK*
2

2x2y
G G , ~26!

B5
gBBfgBBKgf f B

s*

4Ms
2~Ms

22mf
2 !~Ms

22x!
$«2•«3@~M22mK

2 !x2Ms
2~M214mf

2 2mK
2 !#

1~Ms
22M21mK

2 !~p3•«2p•«31p•«2p2•«3!1~Ms
21M22mK

2 !~p3•«2p1•«31p1•«2p2•«3!%. ~27!
e

e-

i
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d

the

ar-
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In our expressions the twof meson polarization vectors ar
denoted by«2[«2(p2) and «3[«3(p3), the B2 and Bs*

2

masses areM and Ms , and mN stands for the mass ofN
meson.

To obtain the decay width, we make the following int
gration over the Dalitz plot:

G5
1

2

1

~2p!3

1

32M3E uMu2dxdy, ~28!

where y5m12
2 5(p11p2)2 and x5m23

2 5(p21p3)2. Note
that we include the factor 1/2 due to two identical mesons
the final state. In the above integral, upper and lower bou
for y are

ymax5~E1* 1E3* !22~AE1*
22mK

2 2AE3*
22mf

2 !2, ~29!

ymin5~E1* 1E3* !22~AE1*
22mK

2 1AE3*
22mf

2 !2,
~30!

with the energiesE1* andE3* given by
11402
n
s

E1* 5Ax/2, E3* 5~M22x2mf
2 !/~2Ax!. ~31!

The integration overx is bounded byxmin54mf
2 and xmax

5(M2mK)2.
First we consider only the phase space region with

ff invariant mass below thehc threshold by takingx
,(2.85 GeV)2. The Belle Collaboration has measure
BR(B2→K2ff)x,(2.85 GeV)25(2.620.9

11.160.3)31026 while
our model gives BR(B2→K2ff)x,(2.85 GeV)251.831026.
The calculated decay rate is the total contributions from
parity violating ~the terms in amplitude containingemnab)
and parity conserving parts, which do not interfere. The p
ity violating component gives the rate 1.531026, while from
the parity conserving part we get 0.331026. We note that
the dominant contribution comes from theh,h8 intermediate
states in the graphA122 of Fig. 1 and its contribution alone
gives a branching ratio of 1.331026. Since for the B
→h(h8)K decay rates the annihilation term is not very lar
@4#, we do not expect a significant change in theB→ffK
decay rate if its effects are taken into account.

In addition to the low-lying mesons such ash and h8,
one could expect that higher mass excited states in the
0-5
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GeV region could also make an important contribution to
amplitude. If theh,h8 in the diagram,A122 ~Fig. 1!, are
replaced by scalar or tensor mesons that containss̄ @e.g.,
f 0(980), f 2(1270)], one finds that both contributions a
suppressed. The observed rateB2→ f 0(980)K2 @33# is
smaller than the rate ofB→h8K2 by an order of magnitude
and the decays ofB into a pseudoscalar and a tensor mes
are expected to have branching rations of the order 128

@34#. The products

^ f 0,2u~ ūb!V6A,S6PuB2&^K2u~ s̄u!V6A,S6Pu0&

(V6A stands for the left and right handed currents, andS
6P are scalar and pseudoscalar densities! can be safely ne-
glected because of the small values of theB→S,T transition
form factor involved in the graphs such as those inA324
~Fig. 1! @35#. The same arguments hold for the higher ma
ūs excited states.

However, a large contribution to the decay rate can
expected from the higher mass excited states with the q
tum numbers ofh,h8: h(1260),h(1490) @36#. In Ref. @37#

it has been found thath(1295) is most likely (uū

1dd̄)/A2, while h(1490) is almost a puress̄ state. There-
fore, we might expect the presence ofh(1490) in the dia-
gram A122. Unfortunately, its interactions are very poor
known and we can make only a very rough estimation of
h(1490)ff coupling within a naive quark model. The cou
pling of theh or any state with the same quantum numb
such ash(1490) →ff could be estimated by ass̄ quark
loop triangle graph as shown in Fig. 2.

We then find that

Chff~q2!}E
0

1

dxE
0

12x

dy@ms
22xmf

2 2ymf
2

1x2mf
2 1y2mf

2 2xy~q222mf
2 !#21. ~32!

Taking the dynamical s quark massms;500 MeV, we
roughly estimate

Chff~mh
2 !:Ch8ff~mh8

2
!:Ch(1490)ff~mh(1490)

2 !51:0.85:0.40.

We fix Chff(mh2) to be equal to the vector-vecto
pseudoscalar couplingCVVP50.31.

FIG. 2. hff interaction.
11402
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Including the contribution ofh(1490) in the graphA122
with the couplings above, and assuming that there is no a
anomaly term in the coefficientC1s

h , we find

BR~B2→K2ff!x,(2.85 GeV)253.731026. ~33!

The distribution (1/G)dG/dx as the function of theff in-
variant mass in the region below the charm threshold and
Dalitz plot are is given in Fig. 3 for this case.

Note that the nonresonant contribution in the branch
ratio measured by the Belle Collaboration contains not o
the nonresonant amplitude itself, but also the interfere
terms with the resonant contributionB2→K2hc→K2ff
as in Ref.@38#. In addition to thehc state there are a numbe
of other cc̄ bound states that might contribute. From the
the biggest contribution will arise from thexc0 state as its
mass is closest to the region we discuss (x,2.85 GeV). This
contribution can be obtained from the measuredB2

→xc0K2 decay rate@39#. One might then expect that th
B2→xc0K2→ffK2 transition can give additional interfer
ence with the calculated rates. However, the rate forxc0

FIG. 3. (1/G)(dG/dx) spectrum for theB2→K2ff decay
with theff invariant mass in the region below the charm thresh
and the Dalitz plot.
0-6
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B2→ffK2 DECAY RATE WITH ff INVARIANT . . . PHYSICAL REVIEW D 69, 114020 ~2004!
→ff is ten times smaller than the ratehc→ff and we
expect additional suppression. This leads us to the con
sion that the interference of the nonresonant and the reso
terms from thecc̄ states other thanhc is negligible below the
charm threshold.

Next, we comment on the interference of thehc reso-
nance with the nonresonant contribution in the region of
phase space with the invariant mass of theff state within
the region (2.94 GeV)2,x,(3.02 GeV)2. The decay rate
for B2→K2hc is not theoretically very well understood
Naive factorization leads to a decay rate ten times sma
than the branching ratios 6.923.0

13.431024 measured by the
CLEO Collaboration@40#, (1.3460.0960.1360.41)31023

by the BaBar Collaboration@41#, or (1.2560.1420.12
10.10

60.38)31023 by the Belle Collaboration@42#. QCD factor-
ization seems to face similar problems in explaining this
cay amplitude@43#. On the other hand, the decayhc→ff
rate is not very well understood. First, the statistics for
hc→ff decay rate is rather poor~the error stated in Ref
@21# seems to be underestimated@44#!. Second, by assumin
the SU~3! flavor symmetry one cannot reproduce both t
hc→ff and thehc→rr measured decay rates.

Facing these difficulties we use experimental data to e
mate the size of this resonant contribution. In the phase sp
region (2.94 GeV)2,x,(3.02 GeV)2, the Belle Collabora-
tion measures BR(B2→K2hc)3BR(hc→ff)5(2.220.7

11.0

60.5)31026. We model BR(B2→K2h,h8)3BR(h,h8
→ff) by taking thehc propagator and by fitting the Bell
Collaboration data. The results for the interference are gi
in Fig. 4, where we present both cases: positive and nega

FIG. 4. ~Color online! The (1/G)(dG/dx) spectrum forB2

→K2ff decay inhc resonance region. The full~black! line shows
only the resonant contribution while dotted~blue! and dashed~red!
lines show the destructive and constructive interference with
noncharm amplitude, respectively.
s
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interference terms, which is the result of an unknown ph
in the hc→ff decay amplitude.

The contribution of the hc resonance in thex
,(2.85 GeV)2 region can affect the nonresonant branchi
ratio, reducing it to 3.331026, in the case of destructive
interference, or increasing it to 4.231026 in the opposite
case.

In the treatment of the decayB2→ffK2, due to the
complexity of the problem, there are uncertainties that mi
be important. The simplest possible approach that will g
us a reasonable estimate of the decay rates could be the
of factorization model for the weak vertices and the creat
of the final state by the exchange of resonant states. B
assumptions bring in uncertainties themselves. The mo
should be tested when more experimental data on otheB
decays into two vector states and one pseudoscalar state
be available. The additional errors come from the lack
understanding of theB2→K2h8 decay amplitude within the
factorization approximation, the treatment of the two glu
exchange in the amplitudes of thehK, h8K modes@45#, and
the assumptions on theB2→h(1490)K2 decay mechanism
The other input parameters might introduce about 10%
certainty. Since theh(1490) state gives an important contr
bution to the rate, the theoretical ignorance of its coupling
potentially dangerous.

In conclusion, we have constructed a model, based on
naive factorization and the exchange of intermediate re
nances, with the aim to understand the decay mechanis
the B2→ffK2 decay with theff invariant mass in the
region below charm threshold. We have found that the larg
contribution in the rate comes from the decay chainB2

→h„h8,h(1490)…K2→ffK2. Although this dominant
contribution comes from the tree-level and penguin ope
tors, we find that effects of the tree amplitudes are negligib
The interference effects of thehc resonance with the non
resonant contribution in the region of the phase space w
the invariant mass of theff state in the region
(2.94 GeV)2,x,(3.02 GeV)2 might decrease~or increase!
the rate by;10%, depending on the sign of the interferen
term.
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