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We present a sum-rule extraction of the decay constanted tBs, B, andBs mesons from the
two-point correlator of heavy-light pseudoscalar cursdﬂﬂ. Our main emphasis is laid on the
control over the uncertainties in the decay constantste@lboth to the input QCD parameters
and to the limited accuracy of the method of sum rules. Gagithis control has become possible
due to the application of our novel procedure for extractingron observables based on a dual
threshold depending on the Borel parameter. For charmedmagsve obtainfp = (2062 +
7.3(0pp £ 5-1(sysy) MeV and fp, = (2453 +15.7opg +4.5(sysy) MeV. For beauty mesons, the
decay constants turn out to be extremely sensitive to theisereralue of theM'S mass of théo-
quark,m,(my,). By requiring our sum-rule estimate to match the averagatti€e determinations
of fg, a very accurate value is extract@h(m,) = (4.245+ 0.025) GeV, yieldingfg = (1934 +
12.3(0pg £ 4-3(sysy) MeV and fg, = (23254 18.6(0pg +2.4(sysy) MEV.
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1. Introduction

The extraction of the decay constants of ground-state heavy psealatosesons within the
method of QCD sum rule§|[2] is a complicated problem: First, one shouldedzrisliable operator
product expansion (OPE) for the Borelized correlation function of teeuposcalar heavy-light
currents. We make use of the OPE for this correlator to three-loop agc{h reshuffled in
terms of theM'S heavy-quark mass, in which case the perturbative expansion exhiligsonable
convergence[]4]. Second, the knowledge of the truncated OPE farotinelator — even if the
parameters of this OPE are known precisely — allows extracting the chasticteof the bound
state with a limited accuracy which reflects the intrinsic uncertainty of the meth@Ca&f sum
rules. The control over this uncertainty is a very subtle probfém [5].

Recently, we have formulated a new approach to extract the grouncpatar@eters from the
correlator which enables such a contfdl [6]. Let us briefly recall 8seetial features of our ap-
proach: The quark—hadron duality assumption leads to a relation betwameardgstate contribution
and OPE for the correlator with a cut at some effective continuum thigskp

Sef(T)
féMée‘MéT = Mgual(T, St (1)) = / dse  poert(S) + Mpowel(T)- (1.1)
(mg-+m)2
Evidently, in order to extract the decay constant one has to fix the efaxintinuum thresholsl.
Moreover, as is obvious fronj (1.8 must be a function of, otherwise the I.h.s. and the r.h.s.
of (L.3) exhibit a different-behaviour. Thexact effective continuum threshpébrresponding to
exact values of hadron mass and decay constant on the |.h.s., is &f aotiksown. Therefore, the
extraction of hadron parameters from the sum rule consists in attempting (iidta fieasonable
approximation to the exact threshold and (ii) to control the accuracy of ppigimation.
Let us introduce the dual invariant madg,s and the dual decay constalfgt,y by the relations

d
Méual(T) = — 5109 MaualT, (7)), (1.2)
fc%ual(r) = M(54eMérndual(T,5eff(T)>- (2.3)

If the mass of the ground state is known, any deviation of the dual masstimattual mass of the
ground state yields an indication of the excited-state contributions picked iine lnual correlator.
Assuming a particular functional form of the effective threshold andiragy the least deviation
of the dual masq(1.2) from the actual mass intheindow leads to a variational solution for the
effective threshold; as soon as the latter has been fixed we derivetag donstant fron{ (.3).
The standard assumption for the effective thresholdrisralependent constant. In addition to this
approximation, we have considered polynomialg irReproducing the actual mass considerably
improves forr-dependent thresholds. This means that a dual correlatorvd#pendent threshold
isolates the ground-state contribution much better and is less contaminatectkyited states than

a dual correlator with standardindependent threshold. As consequence, the accuracy of extracte
hadron observables improves considerably. Recent experiemagbtential models reveals that
the band of values obtained from the linear, quadratic, and cubic Arfsétire effective threshold
encompasses the true value of the decay congiant [6]. Moreoveguleshow that the extraction
procedures in quantum mechanics and in QCD are even quantitatively sattilar [7].
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This contribution reports our recent results [1] for the heavy-mesoaydeonstants.

2. Decay constants of the D and Ds mesons

The application of our extraction procedures leads to the following resulthirmed mesons:

fo = (2062+7.3(0pg * 5.1(sys) MeV, (2.1)
st = (245.3:|Z 157(OPE) i45(syst)) MeV. (22)

The OPE-related error is obtained by the bootstrap allowing for the variathQCD parameters
(i.e., quark masses, condensates) in the relevant ranges. One observes a perfsatragt of our
predictions with the respective lattice results (Fjg. 1). It should be emptisiat ourr-dependent
threshold is a crucial ingredient for a successful extraction of thaydemnstants from the sum rule.
Obviously, the standardindependent approximation yields a much lower valueffaying rather
far from the experimental datnd from the lattice results.
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Figurel: Comparison of our results fdp and fp, with lattice results; for a detailed list of references[ﬂ}.

3. Decay constants of the B and Bs mesons

The values of the beauty-meson decay constants extracted from QCidlesmare extremely
sensitive to the precise valuem§(m,). For instance, the rangma,(m,) = (4.163+0.016) GeV [g]
yields results for the decay constants that are barely compatible with the lalticdations (Fig[2).
Requiring our sum-rule result foig to match the average of the lattice determinations entails a
rather precise value of tHequark mass

My(My) = (4.245:+£0.025) GeV. (3.1)

Our sum-rule estimates fdg and fg, corresponding to this value of tilequark mass are
fg = (1934123 opg £ 4.3(sysy) MeV, (3.2)
fo, = (2325 18.6(0pg = 2.4(sysy) MeV. (3.3)
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Figure2: Comparison of our results fdg and fg, with lattice results; for a detailed list of references[ﬂ}.

4. Conclusions

1. Our study ofcharmed mesondearly demonstrates that the use of Borel-parameter-dependent
thresholds leads to two essential improvements: (i) The accuracy of degatants extracted from
sum rules is considerably improved. (i) It has become possible to obtdistiesystematic errors

and to reduce their values to the level of a few percent. The applicatiam pfescription brings the
QCD sum-rule results into perfect agreement with the findings of both lattid® &)@ experiment.

2. Thebeauty-mesodecay constants are extremely sensitive to the precise vatgiof); match-

ing the results from QCD sum rules fdg to the average of the lattice evaluations allows us to
provide a rather accurate estimate of thiquark mass. Oumy, value is in good agreement with
several lattice results but, interestingly, does not overlap with the recentate determination][8]
(for details, consult Ref. [1]).
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