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Improved approach to the heavy-to-light form factors in the light-cone QCD sum rules
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A systematic analysis shows that the main uncertainties in the form factors are due to the twist-3 wave
functions of the light mesons in the light-cone QCD sum rules. We propose an improved approach, in which
the twist-3 wave functions do not make any contribution and therefore the possible pollution by them can be
avoided, to reexaminB— 7 semileptonic form factors. Also, a comparison between previous results and our
results from the light-cone QCD sum rules is made. Our method will be beneficial to the precise extraction of

[V, from the experimental data on the procesBes 7l 7, .
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[. INTRODUCTION in this framework. Compared with the traditional QCD sum
rules, the light-cone QCD sum-rule approach is of the fol-
Heavy-to-light exclusive decays are an important basis fotowing different points: the OPE is carried out near the light
understanding and testing the standard ma&all), since conex?~0, instead of at the short distane=0 and the
they can provide a signal df P-violation phenomena and, nonperturbative dynamics are parametrized as so-called
perhaps, a window into new physics beyond the SM; therelight-cone wave functions, instead of the vacuum conden-
fore, it is of crucial interest to make a reliable prediction of sates. There are a lot of applications of light-cone QCD sum
these exclusive processes. We have to confront calculationigles in literature. For a detailed description of this method,
of the hadronic matrix elements, in which all the long- see Ref[2].
distance QCD dynamics are included. At present, an exact At first sight, the heavy-to-light decays can be calculated
estimate of them is impossible, to the present knowledge dfy perturbative QCD(PQCD due to the hard gluon ex-
QCD, from first principles, and one must resort to phenom-change(the largeQ? transfel. A detailed analysi§3] shows
enological approaches. Usually, some of the methods usdtiat the reliable PQCD calculation depends on whether the
widely are QCD sum rules, chiral perturbation theorysingularities can be eliminated or suppressed by the distribu-
(CHPT), heavy quark effective theoryHQET), and the tion amplitude. The singularities include on-shell gluon, on-
guark model. Each of them has advantages and disadvarhell light quark, and on-shell heavy quark. Carlson and Mi-
tages. For example, CHPT and HQET, as two effective theolana [4] argued that the on-shell heavy quark in the hard
ries at low energy, can describe light-to-light and heavy-toscattering travels only a short distance and the factorization
heavy exclusive transitions, respectively, but they are noof the formalism still holds. Even that, one can find that the
suitable for a study of heavy-to-light processes. It is moreeliable PQCD contribution may dominate only mg takes
complicated to calculate the heavy-to-light decays. In thissome special values and,.= ¢2° [3]. In order to make
case, the QCD sum rule method was adopted extensivelfPQCD applicable, Ref[5] adapts the modified hard-
However, some questions still remain. The most strikingscattering approach to the case of the heavy-light form factor
problem is that the resulting sum rules for form factors beby a resummation of Sudakov logarithms, which may sup-
have very badly in the heavy quark linmit,— . The reason press the soft contribution beyond naive power counting.
is that in the operator product expansi@PE) at the small However, this approach still somehow depends on the end-
distancex~0, one omits the effect of the finite correlation point behavior of the light-meson’s distribution amplitude.
length between the quarks in the physical vacuum. In order Recently, a QCD factorization formu[®&] was proposed
to overcome the defect, light-cone QCD sum-rule approaclior B— 77, 7 K, and# D. It makes great progress in deal-
is developed in Refl1] and is regarded as an advanced tooling with nonleptonic decays d& meson. In this approach,
to deal with heavy-to-light exclusive processes. Especiallythe amplitudes for these decays are expressed in terms of the
the results consistent with the physical picture can be drivesemileptonic form factors, hadronic light-cone distribution
amplitudes, and hard-scattering functions that are calculable
in PQCD, and the semileptonic form factors and the distri-
*Email address: huangt@alpha02.ihep.ac.cn bution amplitudes are taken as inputs since the form factors
"Mailing address. can be measured experimentally and the distribution ampli-
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tudes are a universal function of the single meson statd=rom the above analyses, we can conclude that the great

Theoretically, the precise calculations of heavy-to-light formuncertainty, if possible, would be due to the uncertainties in

factors are of a great interest. Especially, it will be helpfulthe twist-3 wave functions and the lack of the corresponding

for a clear understanding &— 717, (I=e, ) which pro-  O(as) corrections, in the existing calculations®f  form

vides us with a good chance to extract the Cabibbofactors in the framework of the light-cone sum rules.

Kobayashi-Maskaw&CKM) matrix elementV,,| from the In the present paper, we suggest an improved approach to

available data. calculating heavy-to-light weak form factors, and then apply
The fact that a considerable long-distance contributiorit to reanalyzeB— 7lv,. The striking advantage of the

may dominate the heavy-light form factor has been a motiimethod is, as will be shown in the following, that contribu-

vation for applying the light-cone QCD sum rules to tBe tions of the twist-3 wave functions vanish at all from the

—a weak form factof7]. In this approach, the nonpertur- light-cone sum rule in question, such that the possible pollu-

bative dynamics is parametrized as so-called light-cone wavton by them is effectively avoided. It will be beneficial to

functions classified by their twist. Remarkably, the main un-enhance the reliability of the light-cone sum-rule calcula-

certainties in the sum-rule results arise from light-cone wavdions.

functions. Now only the twist-2 wave functions, which

dominate the cor_1tributions_to_ the sum rules, have systemati- Il. CORRELATOR

cally been investigated. This is not the case, however, for the

twist-3 and the twist-4 wave functions, which are understood Let us start with the following definition oB— = weak

poorly. On the other hand, although QCD radiative correcform factorsf(qg?) andf(g?):

tions to the twist-2 term are considered in Rgf], for im- _ _

proving the predictions, and their impact on the sum rule is (m(p)|uy,blB(p+a))=2f(q*)p,+F(a)q,, (1)

found out to be negligibly small, numerical results are less

convincing, because we have no reason to believeQlat) with g being the momentum transfer. Following Ref8],

corrections to the twist-3 terms can safely be neglectedwe choose to use a chiral current

I,.(p,q)=i j d*xeP(m(p)| T{U(X) 7,.(1+ ¥5)b(x),b(0)i (1+ y5)d(0)}|0)

=T1(q% (p+9)D)p,. + 1@ (p+a)Dd, , ?)

which is different from that in RefS{S] and [4] to calculate operatorgd‘ With Eq (1) and the def|n|t|on<B|a 75d|0>

f(q%) andf(g?). Here theT product of the chiral current

operator is inserted between the vacuum and the on-ghell

meson state. He o ot 2f(g®)mafp = p"(s)
First, we discuss the hadronic representation for the corl L4 (P+a)"]= m[M2—(p+0)2] + L o—(p+)2

relator. This can be done by inserting the complete interme- blMp— (P4 0 p+a

diate states with the same quantum numbers as the current + subtractions, (4)

operatorbi(1+ ys)d in the correlator. By isolating the pole

term of the lowest pseudoscalBrmeson, we have the had- and

ronic representation in the following: ~ o 5

"% (p+a)7]=

—m2fg/m,, the invariant amplitudeB" andIT" read off

ds

T(g®)mifp = pH(s)
e | Sds
my[mg—(p+q)°] Jsos—(p+Qq)

H —TTHr g2 2 TTHr g2 2
I, (p,a)=11"[a% (p+a)1p, +II"[a%, (p+a)7]q, + subtractions, ®)

:<7T|u7’ub|B><B|b7’5d|o> where we have replaced the contributions of higher reso-
mé—(p+q)2 nances and continuum states with dispersion integrations, in
. o which the threshold parametey, should be set near the
B> (mluy,(1+ vs)|BMY(B"|bi(1+ ys)d|0) squared mass of the lowest scadlameson, and the spectral
5 m2u—(p+q)? " densitiesp(s) and}“(;) can be approximated by invoking
(3)  the quark-hadron duality ansatz

, , , p"(5)(p"(5))=p P(s) (p9°(s))B(s—50).  (6)
Note that the intermediate stat®' contain not only _ _ _ _ _
pseudoscalar resonances of the masses greatemghabut  If we confine ourselves to discussing the semileptonic decays
also scalar resonances witR=0", corresponding to the B—ml7; (I=e,u), the contributions of (g?) to the decay
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amplitudes are small enough to be negligible, due to th w(p)lTU(x)yMy5d(O)|0)
smallness of the f|2nal—state lepton masses, and therefore only
the form factorf(q“) needs considering. . _

On the other hand, we have to calculate the corrector in ~ ~ _'pufwfo due"P{ e, (u)+xg;(u)]
QCD theory, to obtain the desired sum rule fgg?). It is
possible by using the light-cone OPE method. To this end,
we work in the large spacelike momentum regiops-@)?
—m2<0 for thebd channel, andj?><mZ—0O(1 Ge\?) for
the momentum transfer, which correspond to the small lightto the twist-4 accuracy, where . (u) is the twist-2 wave
cone distance’>~0 and are required by the validity of the function, while bothg,(u) andg,(u) have twist-4. Substi-
OPE. In addition, the chiral limitp?>=m2=0 is taken tuting Eq.(10) into Eq. (9) and integrating ovex and k
throughout this discussion, for simplicity. The leading con-Yyields
tribution to the OPE is easy to drive by contracting the
b-quark operators to a free propagator. After further consid- H(qq)[q (p+g)?]=2f_m,
ering the effect of the background gluon field, we can write
down a full b-quark propagator

+f

2
— X p'u
Xu X

fldUéUngz(U), (10)
0

[E———
o U Fm s (ptg)?

5 1du
(0| Th(x)b(0)|0) _SmbfoFgl(”)[s_(mq_)z]s

_ic(0) s d4k —ikx

ISy (X) lgjf (277)4e +2f du [S T
Xfldv EIH——mG‘“’(vX)O'

0|2 (mE—K?)? m +4f du am

1 [S (p+9)2°)
+WUXMGW(UX)% . (7) (11)

with G,(u) = [§g,(v)dv. In deriving Eq.(11) the relation
HereG,, is the gluonlc field strengtlgg denotes the strong- u=(m§—q2)/s—q2 has been used, and thus it should be
COUP“”Q constant, ang(x) expresses a fre@quark propa-  ynderstood thas is the function of argument. A further

gator discussion involves the evaluations of higher Fock-state ef-
d%k  k+m fects. This can be done by taking into account the second
Sgo)(x)=f 4e‘IkX 5 (8) termin Eqg.(7) in the OPE of the correlator. A straightfor-
(2m) k®—m ward calculation gives, for the three-particle contribution
r1(da9)

Consider first the leading contribution from the free (999) 2
b-quark propagator. Carrying out the OPE for the corrector I, 0% (p+a)7]
and making use of the E¢8), we have . d*kd*xdo
:|gsmbf

H(HQ)Z—ZmbiJ dAXdAl(ei(Q—k)x (2m)*(mi—k?)
. = x &KX (r(p)[d(%) 7,,G#(vX) 0,,4(0)|0)
X (TPITU) 7, 750010), +(m(P)d(X) 7,756 F(vX)4pu(0)[0)].  (12)

Considering((p)|d(x) 7,6*%(vX)7,5u(0)[0)=0, as re-
ﬂuwed by the parity conservation in strong interaction, and
using the identity

for the two-particle contributiodI®®. An important obser-
vation, as has been emphasized, is that only the leading no
local matrix element((p)|Tu(x)v,ysd(0)|0) contribu- ,
tions to the corrector, while the nonlocal matrix elements Yu0ap=1(9ua¥Ys ™ Gup¥a) T €napy?’ Vs, (13
(m(PIU()iysd(0)|0) and  (m(p)|u(x)o,,¥5d(0)|0)  We further have

whose leading terms are of twist-3, disappear in our ap- (qqg)[qz (p+9)2]

proach. Proceeding to E¢Q), we discuss the light-cone ex- '

pansion of m(p)| Tu(x)y,ysd(0)|0). In general, for a non- . d*kd*xdv

local quark-antiquark operator, we expand it arow0, =|mbf m

and then parametrize the operator matrix elements of any b

definitive twist by the so-called light-cone wave functions. In w el (a=Kxrj T ap

the present case, the nonlocal matrix element © [19,.a{7(P)]U(0) 75 759:G*"(v)(0)]0)
(m(p)|Tu(x) 7,,75d(0)|0) can be expanded as +H(m(p)[u(x)¥"9sG,,(vx)d(0)[0)], (14
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with G,,,(vX) = 3€***"G”"(vX). It should be noted that the 114992, (p+q)?]

situation here is the same as that in Etjl); the nonlocal )

matrix element (7|u(x)o,,¥59sG,z(vXx)d(0)|0), which :2mbfﬂ_J' dvf Da;

has the twist-3 in leading order in the light-cone expansion, 0

vanishes from the OPE. As a result, a self-consistency is kept ~ ~

in our approach. The matrix elements in E44) can be XZ‘PL(“in%(“i)_‘PH(“i)_‘PII(O‘i) (17)
parametrized in terms of the three-particle wave functions of [s—(p+0)?]%(ay+vasz)? '

twist-4 ¢, , ¢|, ¢, , ande| defined by

with parameters defined by the relationa,+vaz= (mﬁ
(7(p)[d(X)7,, ¥59sG o 5(vX)U(0)|0) —q?)/s—g?. The final light-cone QCD expansion of the cor-
relator can be written down as
Xalu X9

:f7T|:qB( gaﬂ_ _X) _Qa<gﬁ,u_ W)

TSP, (p+q)] =D q,(p+q)]+ 19 q,(p+q)]

: 18
Xf Daje, (a;)expigX(a;+vas) (18
lll. SUM RULE FOR f(g?
+ fﬁq—”(qaxﬁ—qﬁxa) Further, to carry out the subtraction procedure of the con-
gx tinuum spectrum we need to convert the QCD representation

(18) into a dispersion integration. H¢P, the term propor-
xf D i@ @) expigX(a; +ves), (15) f[ional to 1:S—I(p+q)2 in integraznd is already a Qispersion
integration with respect top(+ ) so that subtraction of the
continuum can be made by simply changing the lower limit
- = of integration from 0 toA=(mZ—q?)/s,—q?, while those
<7T(p)|d(X)’yMgSGaB(UX)U(O)|O> with higher power of 19— (p+q)?, after the partial integra-
X0, xﬁq#” tion, become the following form

qB( ga,u_ _X) _qa( g,B,u_ W
|=f°° POy (19

mp s—(p+q)?

which is a dispersion integration with the perturbative spec-
trum densities F(s). For instance, we haveF(s)
=[d?f(s)]/ds?, with f(s)=8f,m3g,[u(s)](q>—s)/(m?
—q?)?, for the contribution of the twist-4 wave function

~ : g1(u) in Eqg. (11). In this case, the subtraction of the con-

XJ Daig(a)expigx(ar tvas), (16 tinuum corresponds to a simple replacement s;.
Now, the light-cone QCD sum rule fdi(g?) can be ob-
tained, by making the Borel transformations with respect to

with Dej=da da,da3d(1— a;— a,— a3). Completing the  (p+q)? in the hadronic and the QCD expressions and equat-
integrations ovex andk, we have ing them. The result is

=if .
Xf Dozizéi(ai)expiqx(a1+va3)

. g
+if 'n'q_l;((qaxﬁ_qﬁxa)

2

2 2 2 2, 2
mef. 2 5 idu mg—g<(1—u) 4mg 2 u mi+q
f(02) = 27 omaM Mo oA TH ) — U +_f dol 14
( ) méfB [ AU p_ UM2 ()D’IT( ) u2M4gl( ) UM2 ogz(v) v uM2
1 O(a;tvaz—A) me—(1—a;—vasz)g? ~ -
+ de- ex 20, () + 2L (a)— o) — @y(
fO v a; (a1+va3)2|\/|2 p— M2(a1+va3) [2¢, (a;) eil (@) §D|\(a|) (P||(a|)]
1 So—9q° dg(A)
—4mgeso/M? ( 91(A) —
(mp—g%)? M? (so—0?)(mp—g?) du

mz+q? .
2
(So— 92 (M—g?)

_2e—50/M2

(A)-

M2+ o2
o P
(Mm,—q°) my—d

So—q%| 2
1+ M2 )Jo gz(v)dv

-
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We would like to stress that the terms proportional to expowith §?(u,)=0.17 Ge\f and e(u,,)=0.36. Further, a rela-

nential factore—S0’M* arise from the substructions of the tion can be obtained between the two-particle twist-4 wave

continuum, and may not be neg|ected for our present purtunctions and the above by equation of motion such that we

poses. have[12]
Before proceeding further we need to make a choice of

input parameters entering the sum rule f¢g?). To begin

with, let us specify the set of pion wave functions. For the

leading twist-2 wave functiog .(u), the asymptotic form is

uu(2+13uu)

5 — 1
_T 20202, T <2
gi(u) 28UU+285

exactly given by PQCID10] ¢ .(u,u— ) =6u(1—u), non- +10u®ln u( 2—3u+ EUZ)
perturbative corrections can be included in a systematic way 5
in terms of the approximate conformal invariance of QCD 6
i +10u® InU(2—3u+ —uz) :
¢(U,p)=6u(1-u)[1+ay(n)C3%2u—1) S
+ay(w)CA2u—1)+---], (21) 10— —
g2(u) = 7 Fuu(u—u). (27)

with the Gegenbaer polynomials
Unlike the case of the twist-2 wave functions, these twist-4

312, _3 2 wave functions seem to be very difficult to test by experi-
C22u-1)= E[S(ZU D7=1], 22 ment, for they usually are of negligible contributions in the
sum rules.
15 Another important input is the decay constanBafneson
Ci/Z(ZU—l)Z5[21(2U—1)4—14(2U—1)2+ 1]. fgz. The QCD sum rule forfg has been discussed many

2 times. However, all these estimates are not applicable in our
(23) 5 . .
sum rule forf(q“). The reason is that in the present case a

The coefficients in the expansian,(x) can be determined chiral current correlator is adopted to avoid pollution by the

by a certain nonperturbative approach. As we know therdwist-3 wave functions, so that a similar correlator has to be

are many models for the twist-2 wave functidr]. In order used, for consistency, in the sum-rule calculatiorfof To

to make a comparison with the previous result, we followthis end, we consider the following two-point correlator:

Ref.[12] and use

, K(aP)=1 [ dxe™(0[a00(1+ y9)b0x),

az(uo=0.5 Gew: §, a4(M0:O.5 Ge\/)=O43, —
(24 b(0)(1—vs)q(0)|0). (28)

. . ) The calculation should be limited to leading order in
which result from an analysis of light-cone sum rules for thegcp gince the QCD radiative corrections to the sum rule for
7NN and thewpm couplings. Furthermore, the use of the ¢2y gre neglected as well. A standard manipulation yields

renormalization-group equation gets three self-consistent sets of resy: (1) fz=165 MeV for
B 3 m,=4.7 GeV, ands,=33 GeV?, (2) fg=120 MeV form,
ax(pp)=0.35, as(pp)=0.18, (25 4.8 GeV ands,=32 Ge\2, and (3) fz=85 MeV for m,

) ) =4.9 GeV ands,=30 Ge\f. The above results correspond
at the scaleu, = ymg—m;,~2.5 GeV, which characterizes g the best fit ins, and will be used as inputs in numerical
the mean virtuality of theb quark. For the twist-4 wave analyses of the sum rule fé(g?). At this point, a few com-
functions, we use the results for the three-particle wave funcments are in order(l) some vacuum condensate parameters
tions[12] vanish from the sum rule fofg, and thus some inherent
uncertainties in the sum rule are reduced, &)dhe thresh-
old parameters, turn out to be of values less than those in
the conventional sum rule fdiz. This is consistent with the
case in the sum rule fdi{g?). As for theB meson massg
and the pion decay constafh}, we take the present world
) average valueng=5.279 GeV, and ,=0.132 GeV.

1
Z42e(1-2as)

o1 (@) =308y~ ap)af 3

1
3+26(1-2a5)

¢, (a;)=305%a5(1— a3)

¢|( @) =1206%€( a;— a) asazas, IV. NUMERICAL RESULT

With these inputs, we can carry out the numerical analy-
sis. The first step is, according to the standard procedure, to
look for a range of the Borel parametdt?, in which the

(26) numerical results are quite stable for a given threstsgld

o)(aj)=—1208%a; aza

1
§+E(1_3a3) ’
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FIG. 1. Sensitivity of the form factof(g?) to the Borel param- FIG. 2. The light-cone QCD sum rules for form factifg?) of

eter M2 Considered are the two typical casesqi=10 GeV  B_. s semileptonic transitions at12=12 Ge\2. The solid curve
(solid) and g°=16 GeV? (dashey, with S;=32 GeV’ and m,  expresses the results in REF], while the dotted, the dashed, and
=4.8 GeV. the dashed-dot curves correspond to our predictions, @jtm,
=47 GeV, 5,=33 GeV\?, (i) m,=4.8 GeV, s,=32 Ge\?, and
Then, what remains to be done is to determine the fiducialii) m,=4.9 GeV, s,=30 Ge\?, respectively.
interval of M2, from which the desired sum-rule results can
be read off, by the requirement that the contributions of thedifferent approaches is meaningless.
twist-4 wave functions do not exceed 10%, while those of A systematic discussion on the sources of uncertainties
the continuum states are not more than 30%. for f(g?) is needed. All the above calculations correspond to
In the present case, the reasonable rang®ffor the  taking the central values of threshold parameters, which are
threshold s, given above, is found to be 8 GE¥M?  determined in the two point sum rule fog. To look at the
<17 Ge\? with the different central values ag changes. numerical impact of the uncertainties in threshold parameter
In such a “window,” f(g?) depends very weakly obl?, up  on the sum rule fof (q%), we make use of the analytic form,
to g°=18 Ge\?. This is shown, for example, in Fig. 1, instead of the numerical results, for the two-point sum rule
where the two typical cases, correspondingjfe=10 GeV?  for fg in the numerical calculations. It is shown that the
and 16 GeV, are considered for an illustrative purpose. Thisresulting f(q?) varies by (16-15)% relative to the central
allows us to estimate safely the variationf¢§?) with g2, at  values, depending om, and g?. Also, we investigate the
a certain specific value d¥12. The numerical results &° sensitivity off(g?) to the simultaneous variations s§ and
=12 Ge\?, together with the previous light-cone sum-rule m, in the regions 30 Ge¥<s,<33 Ge\? and 4.7 GeV
prediction[7] are plotted in Fig. 2, for a comparison. We find <m,<4.9 GeV, finding that the induced changefifg?) in
f(0)=0.27, 0.29, and 0.3Bcorresponding to s&), set2), the case is less than 5% in the total rangeg%ffor the most
and sefl), respectively, which are in basic agreement with stable values ofg, and therefore is negligible.
the result in Ref[7] f(0)=0.29. As a mater of fact, numeri- In addition, there also are the uncertainties related to the
cal agreement between the two different approaches exists Uight-cone wave functions ofr meson. For example, the
to g?=10 GeV?, the differences being within 20%. The ob- wave function, which is closed to the asymptotic form, will
vious numerical derivation, however, begins to appear begive a smaller value of (0). However, the twist-2 wave
yond 10 GeV and our results turn out to be less than thosefunction is universal for the different processes. The uncer-
of Ref.[7] by about (35-40)%, near?=18 Ge\?. Appar- tainties due to it can be controlled well as soon as one can
ently, the fact thaff(q?) is less sensitive td1? cannot ac- obtain more reliable twist-2 wave functions to fit them. For
count for the disagreement. To clarify this issue, both apthe twist-4 wave functions, considering that they have only
proaches have to undergo a more systematic investigatiothe effect of about (46)% on f(g?), as shown, we can
including a complete evaluation @(«) corrections and a imagine that the contributions of wave functions beyond the
detailed analysis of the uncertainties in the twist-3 wavewist-4 are anyway negligibly small. In fact, this signals that
functions. Indeed, the radiative corrections, as it has beewe need not be careful about the sensitivityf (42) to wave
shown in Ref[8], are negligibly small for the twist-2 term. It functions of twist-4 and beyond twist-4. As the twist-3 wave
perhaps is not the case in our approach and for the twist-Binctions go, the numerical calculations show that their con-
terms in the sum rules df7]. In the regiong®>=18 Ge\?, tributions are comparable with those of the twist-2, amount-
applicability of the light-cone sum rules is questionable, asng to about 50% in Ref.7]. Remarkably, the reliability of
has been mentioned, such that a comparison between tiieese wave functions has to be subject to a test in
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that case. Nevertheless, this causes no problem in the presents{7, (1=e ), by confronting the theoretical predictions
case, for all the twist-3 wave functions make a vanishingyith the experimentally available data.
contribution to the sum rule in question, up to all orders in  In comparison to a previous estimate based on the light-
PQCD. cone sum rules, we find that the numerical agreement exists
between the two different sum rules fbfg?) in the region
IIl. SUMMARY of momentum transfer€g?<10 Ge\?; beyond this region,

) ] a remarkable numerical deviation begins to appear; in par-
To summarize, we have re-examined that weak form facticular, nearg?= 18 Ge\? (maximum value required by the

tor f(q?) for B decays into light pseudoscalar mesons, takingight-cone OPE our numerical results are less than that in
B— 7 semileptonic transitions as an illustrative example, inRef. [7] by about (35-40)%. Also, the possible uncertain-
the light-cone QCD sum rule framework. The aim is to con-ties in the sum ruld(g?) due to the parameten, are dis-

trol the nonperturbative dynamics in the sum rules, to thecussed. At present we have not included the PQCD radiative
best of our ability, and further to enhance the predictivity andcorrections. It is expected that our result does not change
reliability of numerical results. To this end, a chiral-current much after including the PQCD radiative corrections since
correlator is worked out. It is explicitly shown that the the twist-3 light-cone wave functions are eliminated in our
twist-3 light-cone wave functions, which have not been un-approach.

derstood very well, can be effectively eliminated from the
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