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I. INTRODUCTION Decay constants are defined through matrix elements of
vector and pseudovector currents between meson states and

Reliable estimates of heavy-light meson decay constantidie vacuum. Therefore, in order to calculate them, one has to
are important, since they appear in many processes frorind a way to evaluate hadronic matrix elements. The mock-
which fundamental quantities can be extradtefl Theoreti- meson methofi7—10| has been frequently used in the litera-
cal investigations have focused on estimating decay corture for that purpos¢7—17. In this paper we follow the
stants for the weakly decaying pseudo-scalar meson and igame approach, and use the mock-meson method in order to
heavy quark effective theoffHQET) -related vector meson. obtain expressions for the decay constants of heavy-light me-
Whereas the decay constant of the weakly decaying pseudsens, in terms of integrals over momentum-space bound-
scalar meson is of paramount importance for determiningtate wave functions. For numerical estimates we decided to
fundamental quantities, the decay constant of Sawave  use the simplest relativistic generalization of the Sdhvger
vector meson plays a role in exclusibes ulv transitiong2]  equation[11,18—2Q, sometimes called the spinless Salpeter
and in radiative leptonic decays of heavy-light mes8is equation.

While those decay constants have been and continue to be The rest of the paper is organized as follows. We begin
studied intensively, the decay constants of the more highlith a brief description of the mock-meson method in Sec.
excited heavy-light states have been normally ignored. Thi§l. Our approach is based on tlig coupling scheme, since
paper attempts to rectify this situation, by predicting decayit is more appropriate for heavy-light mesons than the usual
constants for many higher-excited resonances. That could He-S scheme. Expressions for the decay constants of heavy-

important phenomenologically on several accounts. light meson states are given in Sec. lll. The relativistic quark
First, CLEO recently observed a significant wrong charmmodel and our numerical estimates are described in Sec. IV.
contribution inB decayd4], There we also comment on recent calculations of pseudosca-

lar and vector decay constant&7]. Our conclusions are

- summarized in Sec. V.
B(B—DX)~10%, (1.1

) — . Il. THE MOCK-MESON METHOD
governed essentially by the—ccs’ quark transitions. The

B—DX transitions were overlooked in all previous experi- ~As already mentioned, the mock-meson apprdaGHi0)
mental analyses. Under the factorization assumpfh has been widely used for calculations of hadronic matrix
wherein the virtuaW— cs hadronizes independently of the element§7—17]. The basic idea of the method is simple. The
rest of the system, a quantitative modeling of Be>DX mo_ck meson is defined as a collectlon_ of free quarks
transitions can be undertaken once the theory provides thi€ighted with a bound-state wave function. The mock-
decay constants fdD** . meson matrix elementd1 can then be calculated using full
Second, reliable estimates for decay constant©f Dirac spinors. On the other hand, the physical matrix ele-

allow one to test whether color-allowed and color-suppressed€ntsM can always be expressed in terms of Lorentz co-
decay amplitudes interfere constructively for the variants with coefficient#\;, which are Lorentz scalars. In

B~ —D**% 7 ,p ,a;, ...} modes, as has been seen formany simple cases\t and M will be of the same form. The

the B-—D™% 7" p~,a;,...} transitions [6]. Third, mock-meson prescription then says that in those cases one
such estimates enable us to better predict subti§hould simply takeA;=A;. Indeed, this correspondence is
CP-violating phenomena. exact in the zero-binding limit and in the meson rest frame.

Away from this limit the mock amplitudes are in general not
invariant by terms of ordep?/m?.
The prime indicates that the corresponding Cabibbo-suppressed In this paper we are primarily concerned with the decay
mode is included. constants of heavy-ligh§Q mesons. In theng—c limit,
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heavy quark symmetry tells us that the angular momentum of Ill. DECAY CONSTANTS
the light degrees of freedoiDF) in the heavy-light meson

decouples from the spin of the heavy quark, and both arg
separately conserved by the strong interacfidh]. There-

Decay constants of heavy-light mesons are defined
ough matrix elements of vectd* and pseudovectoh”

: . currents between a meson state and the vacuum. Following
fore, total angular momentugnof the LDF is a good guan standard definitions in the literatufd1], for pseudoscalar

tum number. F.or fach there are two degeneratpe heavy me-(P), vector (), scalar €), and pseudovectorA) mesons,
son states J=j*3), which can be labeled a3 , where ;e write

P=(—1)-*1. This implies that in the case of heavy-light

mesons thg-j coupling is more appropriate than theS B

coupling scheme. For this reason, we first define the LDF <0|AM(O)|01/2(k)>:Wika’u, (3.1
stategj\ ;L 3) as Clebsch-Gordaf€G) combinations of the
eigenstates of orbital angular momentyioM ), and those

1
“ - - "
of the spin of the light quarkzs), with CG coefficients de- (OIVA(O)[ 13 €. k)) (Za-r)332fv1/2'v|v1/2E . 32

noted asCJL);\jIL;(l/z)S. Combining the LDF states with those L

of the heavy antiquark|3s) (with CG coefficients (0|V”(O)|01+,2(k)>=—,—2 3 f K, (3.3
IMy - L (2m)

C );), we get theqQ mock-meson state in its rest

inj (2
frame: 1
<0|A“(0)|11—/2(6,k)>=(27)3§fA1/2MA1/25”‘, (3.9

1 M i
PMyn=2M—> > ¢ ey 1
! \/§ C N M jNii5s LM :5s m + "
N LSS ir2 L2 <0|A (0)|13/2(€1k)>:(ZW)SI?fAS/ZMAS/ZE y (35)

d*p [mymg
3 _
(2m)* V E Eq

X |Qet —p.s)- (2.2
Qzt=p.sh Note that in the heavy quark limit;) and 1, states are

In the above expressiof;=mZ+p2 M is the mock- degenerate § waves, and so are f), and 1, (P-wave
meson mass, and the color wave functisabscriptc de-  Statey. The spin-2 members oP-wave (L2, and
notes coloy is written explicitly. Also, ¢y (p) is a nor-  D-wave (125;) doublets do not couple leptonically due to
malized momentum wave function, wheralenotes all other conservation of angular momentum.

quantum numbers of a state not connected to angular mo- In order to obtain expressions for decay constants in terms
mentum (e.g., radial quantum number The factor of integrals over momentum-space meson wave functions,

— — . luate the matrix elemen(8.1)—(3.6) in the meson
1/(27)3\mymo/E.Eo appears due to our normalization W€ €Va _ : ;
convention’ for crestion and  annihilation operatgeo],  rest frame using Eq2.1). Of course, any choice of polariza-
{b,(K) bt (')} =(2m)%ko /m&%(k—k') & etc. The tion for spin-1 mesons should yield the same result. As men-

@ Mot - 0 aa’ .

K . ; 1 lized tioned earlier, current matrix elements between states defined
mock-meson states as given in Bg.1) are normalized 10, g4 (2.1) and the vacuum can be evaluated exactly with
2M. full Dirac spinors. Because of spherical symmetry, the

As already observed ifiL5], the mock-meson approach momentum-space wave function can be written in the form
suffers from a number of ambiguities, such as the choice for

quark masses, or the definition of the mock-meson mass ¢nLML(p)=RnL(p)YLML(ﬁ), (3.7
M. In the spirit of the method, the mock-meson mass should
be defined asd =(Eg)+(Eg). However, as pointed out in In the aboveY y are the usual spherical harmonics, and
[15], the mock-meson mass has been introduced to give the, | (p) is the radial part of the wave function, whepede-
correct relativistic normalization of the meson’s wave func-notes|p| henceforth. Using Eq(3.7), and keeping track of
tion, and hence the use of the physical meson nlas®-  the relevant CG coefficients, we find that all heavy-light me-
stead of E4) +(Eg) may be more appropriate. We adopt the son decay constants in the mock-meson approach can be
same approach, and writel =M. We also note that the written in the form
heavier the mesons are, the less important it is how the
mock-_mgson mass is defined, since 'ghe relativistic effects _2\/5\/_ » p2dp (Mg +Eq)(mg+ Ea)E
and binding energies become less significant. As far as quark fi=—=v4m I — Fi(p),

: WM o (2m) 4EE
masses are concerned, the self-consistency of the model re- a-Q 3.9
quires the use of constituent quark masses. In our error esti- :
mates we have included variations of constituent light quarky yere
masses over a range of about 200 MeV, and also of heavy

_ 1
<0|V“(0)|13/2(€,k)>:(ZT)3/§fv3/ZM vy, (3.6

guark masses over a range of about 400 MeV, so that we p2
believe that uncertainties introduced by a particular choice of Fe(p)=|1- — Roo(p), (3.9
quark masses are being properly taken into account. (Mg +Eg(mg+Eg)
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2 TABLE |. Relativistic quark model predictions compared to
Rno(P), experimental spin-averaged heavy-light meson masses. Parameters
of the model arem, 4=0.300 GeV,ms=0.483 GeV,m;=1.671
(310 GeV, m,=5.121 GeV, a,=0.498, b=0.142 GeV, and c

=—0.350 GeV. The unknowd, and D; mesons (¢, and 1,

p
(mqvL Eq)(m5+E5)

o1
Fv,(P)=|1+3

1 state$ were assumed to have a spin-averaged mass of 2400 MeV.
Fs(p)= (m.+E.) - pR.(p), (3.11 Heavy quark symmetry arguments then lead to the spin-averaged
[(Ma™Ea)  (My+Eq) mass of 2502 MeV for the correspondiby, and D¢, mesons.
Fa (D) 1 R.(p) Meson State Experiment Theory Error
= + — ,
A P (mg+Ey 3 (Mg+Eg) PRn1(P [MeV] [MeV]  [MeV]
(312 prgey 07
. 15(1974) 1971 -3
22 D* (2009 15,
Fay{P)=| 3~ (Qﬁ PRu(P),  (B13  py~2400 05,
Di(~2400 Liz 2434
1P (243 +3
L[z 1 o D, (2425 1, (2433
Vil P)= 3 (mg+Ey) (mg+EQ) P"Rn2(p). D3 (2459 23,
3149 p 1969 01,2
, _ . 1S(2076 2079 +3
Expressiong3.9) and (3.10 were found in[12] and[17], Ds(2112 11,2
respectively. Do(~2502 0%,
It is interesting to observe that in the lintitg— o, Egs. D! (~2502 1+
(3.9 —(3.14 become st 112 1P(254 2537 _3
Da1(2539 i, (2540
2 *
31 B(5279 (P 5314
(3.15 B* (5325 1, 1S(5314 +0
with B«(5374 0, -
o (5421 1”2] 15(5409 5409 0
Fp(P)=F\(P)=Rno(P), (3.1  °s 12
1 . - .
Fa'(p)=Fa (p)=———pRu(p), (3.17)  For the sake of simplicity,we takeas to be a fixed, effec-
v (mg+Eg) tive, short range coupling constant. The effective string ten-
sion of the model can be determined from the requirement
A3,2(P) 0, (318 that the linear Regge structure of the model in the light-light
limit agrees with the observed slope of thdrajectory[23].
L (p)=0. (3.19 Fixing m, 4, other parameters can be chosen so that the

V
sz model reproduces the observed spin-averaged spectrum of

Equality offp andf,. , and also that of s andf, , as well the known heavy-light states. One such set of parameters

as vanishing off,__andf are in the heavy quark limit includes constituent  quark massew, ¢=0.300 GeV,
9 0lay, V3! ya =0.483 GeV,m;=1.671 GeV, andn,=5.121 GeV, and

expected from the heavy quark symmetry. also a,=0.498,b=0.142 Ge\?, andc=—0.350 Ge\f As
can be seen in Table |, these parameters yield an excellent
IV. RELATIVISTIC QUARK MODEL description of the observed spin-averaged heavy-light spec-

In order to obtain numerical estimates for the d ntrum.
orger 1o obtain humerical estimates Tor the decay co We now turn to the discussion of pseudoscalar and vector
stants of heavy-light mesons, we consider the simplest an&ie

cay constants. Recently, RET7] used Eq.(4.1) with six
widely used generalization of the nonrelativistic Safinger dlffer)ént potentials, and >\l/vith current quqark masses from
equation[11,18—-2Q with Hamiltonian given by '

[24], minimized the Hamiltonian with respect to the varia-

tional parametepB of a single harmonic oscillatgHO) wave
2

H=Jmg+p?+ \/mg+p?+V(r), (4D fynction,

where forV(r) we take the QCD-motivated Coulomb-plus-

linear potentia[11] 2The running coupling constant was used 1r].

3This particular parameter set corresponds to the spin-averaged
mass of the unknowiD, andD; mesons (¢, and 1, state$ of

V(r)= 4as+b+ 4.2
(= rre. (4.2 about 2400 MeV.

3r
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:zzlszg—lﬁ'r]cg?ﬁﬂzoﬂa?;gﬁc %Ssilﬁ?;fnﬁglogw?s;?ggg/ FIG. 2. Convergence of theSlstate mass of Eqg4.1) and
’ 1S (4.2, with m;=m,4=0.300 GeV, m,=m,=1.671 GeV,

w4e~F*%2] 1S configuration space wave functions with the lat- b=0142 Ge¥ c=-0350 GeV and a.=0498. Pseudo-
tice data[25]. For both PC and HO wave functions we used ¢ jombic (PC, full lineg and harmonic oscillatofHO, dashed

B=0.40 GeV. lines) wave functions witiN=1, 5, and 15 basis states.
2 . - .
R — ext — p%(28%)], 4.3 exact solution, as can be seen in Fig, that still does not
15(P) B HL=p(267] “3 justify the use of a single HO basis state as a meson wave

i i o function. This issue is clearly important in calculations
and then used the wave function obtained in this way 0 9&}yhere a correct description of meson dynamics is needed,

pseudoscalar and vector decay constants from E338~  g,ch as calculations of meson decay constants. Results ob-
(3.10. However, a single harmonic oscillat¢HO) basis  (aineq by varying a single HO basis state are thus to be

state is not a suitable approximation for the meson wavg,erhreted as nonrelativistic estimates of some effective har-
function. Namely, lattice simulation25] show that heavy-  onic oscillator potential, and not as the results of a QCD-
light wave functions fall exponentially with Ia;rgz:]er motivated relativistic quark model.

(~e #) and therefore, HO wave functions-g #""2) One can now observe that if one uses enough basis states,
cannot be expected to reflect the correct dynamics of heavythe choice of basis wave functions should not matter, and
light mesons. If single basis states are used, a much bettgseudoscalar and vector decay constants should be obtain-
choice would be pseudo Coulomb(PC) basis state$26]  able from the relativistic quark model considered here. The
which fall exponentially with large and appear to be in a problem is, however, that theSlwave function is divergent
good agreement with the lattice data, as can be seen in Fig. 4t the spatial origif28]: i.e.,

Models such as the one we are using here are usually
solved by diagonalizing the Hamiltonian matrix in a particu-
lar (truncated basis, with basis states depending on some
variational parametef27]. As one increases the number of ] ] ] ) )
basis states, the dependence of eigenvalues and eigenfurldie singularity forr—0 is related to the singularity of the
tions on the variational parameter should vanish for the lowshort-range Coulomb potential. By increasing the number of
est states. In the case of QCD-motivated potentials the solgusually finite atr=0) basis states, one is gradually begin-
tions obtained with the PC wave functions converge mucHing to see that singulariy20]. Furthermore, from Eq4.4)
more rapidly with an increase in the number of basis state®n€ can see that the degree of divergence highly depends on
than those obtained with the HO wave functions. We illus-the choice ofas. Because of that, one can expect that pseu-
trate that in Fig. 2, by plotting the dependence of energy ijoscalar.ar)d vector decay constant§ cgnnot be_reliably esti-
and 15 basis states, for both PC and HO wave functions. On@€ demonstrate the dependence of the pseudoscalar
can clearly see that the lowesB HO wave function is nota (D-meson and vector D*-meson decay constants on the
very good trial wave function in a variational calculation of Number of basis state&\}, for both PC and HO wave func-

Eq. (4.1) (with QCD-motivated potentials Furthermore, tions. As one can see, for small both fp and fy  are
even if one believes that thd=1 HO result for a state significantly increasing with an increase ih By including
energy is acceptablgt is roughly 50 MeV higher than the enough basis states, the dependenc&lamould eventually

g1 HeslBm, (4.4
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FIG. 4. Dependence of the vectddt meson, 1, stat¢ decay
constantf\,y2 on the number ) of pseudo-Coulombi¢PC), and
41armonic oscillator(HO) basis states. We have useti=m, 4
=0.300 GeV, m,=m,=1.671 GeV, b=0.142 GeV, c
=—0.350 GeV, andx;=0.498.

FIG. 3. Dependence of the pseudoscalarreson, @, statg
decay constantp on the number ) of pseudo-Coulombi¢PC),
and harmonic oscillataiHO) basis states. We have used parameter
given in the text, i.e.n; =m, 4=0.300 GeVm,=m;=1.671 GeV,
b=0.142 GeV, c=-0.350 GeV, andr,=0.498.

sht H imolied by Ea(4.4). both f q uncertainty of 20% Even though it is important to investi-
vanish. HOWever, as impled by q(4.4), . oth Tp an gate what really happens with boffy and fy,__ in such a
fy, _are quite sensitive to the particular choice of parameter _ . 12

12 . model, we shall not consider it in the present paper.
of the model. In our calculations we have observed that re- We next discuss the heavy-light- and D-wave decay

sults obtained with fixed can vary up to a few hundred . g :
MeV. Because of that. we were not able to obtain reliableconstants:. While we were not able to obtain reliable results

estimates offp andfy. _ from the model considered in this oM E0s.(4.1) and(4.2) for the S waves, the situation for
paper® 12 P and D waves is completely different. In Figs. 5-8 we

One possible solution of the problem discussed abovghOW the dependence on the number of basis StApsier

would be to replace the rLpotential with the one-loop single S\(;alar d@), two psteu?ovectorﬁ(%,z deA'is/tzr)1 , and l\t/eCtEf
gluon exchange potential, i.exs— a¢(r). The 1S solution (Vapp) decay constants, respectively. € resufts shown

of Eq. (4.1) in that case is still divergent, but the divergence '€ for theD** mesons. As one can see in those figures, in
is only logarithmic[28]. This should lead to much more genera}l only a few basis states are needed.for'results to be-
stable results than the ones shown in Figs. 3 and 4. The&®Me independent dfl, even though the derivatives of the
results should also be much less dependent on the specifiétual I and 1D wave functions are singular at spatial
choice of the model parameters. In fact, such a calculatioR"igin [20].° Furthermore, a8l increases the HO results ap-
for fp (for D, Ds, B, andB, mesongwas already performed proa<_:h the PC resulfalways from b_eIO\b/wf_nch shows that_
by Capstick and Godfrey ifil5] using the model of11]. the difference betvyeen the tv_vo basis sets is slowly vanishing.
The dependence of their results on the number of basis statEowever, even with 15 basis stateshen the state energy
was not shown, but the authors [df5] stated that they be- ©btained from th.e model is essentlally equal fqr both PC and
lieved that the model overestimates pseudoscalar decay cof© wave functions we can still see the difference for
stants(e.g., for D meson they found =301 MeV with fAl/2 (Fig. 6) and forfA3/2(F|g. 7). This reflects the difference
in the wave functions obtained from the two basis sets. The
reason why both PC and HO basis states yield almost the
“Because of the minus sign in E@.9) the results foff » are better ~ same results fofs (Fig. 5), even though §, state is also a
behaved than those fofvm. For example,fp obtained with
N=50 PC states are usually larger than those obtained with
N=25 by only a few MeV. On the other hand, the same increase in ®By fixing all input parameters, the sensitivity of the decay con-
N in general leads to increase iy, by several hundred MeV. stants on the number of basis states was investigated. To achieve an
°From Figs. 3 and 4 it should be clear that in the model considere@ccuracy of 0.1 MeV foffs andfy, as little as 10 PC basis states
here the ratiofp/fy, , also cannot be determined with reasonableusually were needed, while to achieve the same accuracf/for
errors. andesl2 requires in general about 50—75 PC basis states.
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preferred over the HO results.

Our calculations ofP- and D-wave decay constants for D**, D¥* , B**, andB%* mesons in Tables I, III, IV,
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decay constar1‘tA3/2 on the numberN) of pseudo-Coulombi¢PO),

and harmonic oscillatofHO) wave functions. We have used
m;=m, 4=0.300 GeV, m,=m,=1.671 GeV, b=0.142 GeV,

showed that their dependence on the particular choice of the
of the much more rapid convergence, the PC results are to J8odel parameters is significantly smaller than the corre-

sponding dependence 6§ andfvllz. We present the results

c=—0.350 GeV, andy,=0.498.

c=—0.350 GeV, andr,=0.498.

FIG. 8. Dependence of the vectdd| meson, I, state decay
const¢':1ntf\,3/2 on the number ) of pseudo-Coulombi¢PC), and
harmonic oscillator(HO) wave functions. We have useth;
=m,¢q=0.300 GeV, my=m,=1.671 GeV, b=0.142 GeV,
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TABLE II. Decay constants of heavy-lighd** states, as ob- TABLE IV. Decay constants of heavy-ligl** states, as ob-
tained from the relativistic quark model. Whenever possible wetained from the relativistic quark model. Whenever possible we
used experimental meson masses. If these were unknown, we usasged experimental meson masses. If these were unknown, we used

model predictions for the spin-averaged masses. model predictions for the spin-averaged masses.
Meson State f; Meson State fi
[MeV] [MeV]
D(1867) 1S,0;), Not reliable B(5279) 1S,04, Not reliable
D*(2009) 1S,1, Not reliable B*(5325) 1S,1;, Not reliable
D(2410+40) 1P,07), 13930 By (5765 60) 1P,0;, 16224
D;(2410*+40) 1P,17, 251+ 37 B;(5765+60) 1P, 15, 206= 29
D,(2425) 1P,15, 77+18 B,(5765* 60) 1P, 15, 32+10
D’ (2700 55) 1D,15, 48+7 B1(6040+ 70) 1D,155, 18+3

) ) Il through V reflect the uncertainty due to the unknown
and V, respectively. To obtain these results the effective inti
) p Y. P-wave mass, as well as the uncertainties related to the

string tensiorb of the model was determined from the ob- choice of constituent quark masses discussed above.
served slope of the trajectory. For a fixedn, 4 other pa- As one can see from those tables, in spite of the fact that
rameters were obtained from the spectrum of the knowmyyr calculations are performed for a broad range of constitu-
heavy-light states. Experimental meson masses were used gt quark masses, and also for a wide range of the unknown
Eqg. (3.8 only when their quantum numbers were unambigu-p.ywave mass, as long as a good description of the observed
ously determined. Else, we used model predictions for theayy-light meson spectrum is maintained, tRe and
appropriate spin-averaged masses, which are also shown ffL.yyave heavy-light decay constants are all predicted rather
Tables Il through V. o _ precisely. It is also interesting to observe that the decay con-
In order to estimate uncertainties introduced by a particUgiants of strange B, 17,, and I, states are slightly
lar choice of the constituent masswandd quarks, we have  gmajler than those of the corresponding nonstrange states.
variedm, 4 in the range from 150 MeV to 350 MeV. For & tha main reason ifbesides the 1/M dependence of Eq.
givenm, 4, by adjustingc we have also varied constituent (3.8)] the light quark dependence of Eq8.13), (3.12, and
heavy quark masses in the range of about 400 Me., (3 14 On the other hand, E¢3.13 does not depend on the

m, was varied in the range from about 1.3 GeV to about 1.'7Iight quark mass, so thaf(m, + Eq)/Eq factor in Eq.(3.9

Gev). We empha_S|ze that a good description of the Sp'r.‘r'Plays a much more significant role, and as a regylt for
averaged heavy-light meson spectrum was always main- 32

tained. the strange states are larger than the ones for nonstrange

Results for the decay constants obtained in this way deStates. Also, note thdg for B, andBg, are larger than those
pend on the assumption for the unknown spin-averaged ma&§ the correspondin®, andD, states, while it is the other
of Dy and D} mesons (§, and 1, statey. To take into W& around in the case df, . The reason for this are the
account ambiguities introduced in our results in that way, weninus and plus signs in Eq3.11) and(3.12), respectively.
have repeated all calculations for this unknown mass in th&inally, the fact that §, and 1, B** states have decay
range from 2200 MeV to 2450 MeV. Errors quoted in Tablesconstants smaller than those of the correspondiity

states, can be easily explained with thenig+ Eg) depen-

TABLE lIl. Decay constants of heavy-lighdy* states, as ob- dence of Eqs(3.13 and(3.14.
tained from the relativistic quark model. Whenever possible we
used experimental meson masses. If these were unknown, we used
model predictions for the spin-averaged masses. In this paper we have examined decay constants of heavy-
light mesons within the mock-meson approd@h-10. We

V. CONCLUSION

Meson State f;
[MeV] TABLE V. Decay constants of heavy-ligha%* states, as ob-
tained from the relativistic quark model. Whenever possible we
D4(1969) 1S,0), Not reliable used experimental meson masses. If these were unknown, we used
D% (2112) 1S,15), Not reliable model predictions for the spin-averaged masses.
D¢o(2510+-45) 1P,05), 110+ 18
D.,(2510+ 45) 1P, 15, 233+31 Meson State fi
D, (2535) 1P, 15, 87+19 [MeV]
D%1(2795+55) 1D, 15, 456 B4(5374) 15,05, Not reliable
Bz (5421) 15,15, Not reliable
B¢o(5860+ 65) 1P,07, 146+ 19
B.,(5860+ 65) 1P, 15, 196+ 26
"All results given in Tables Il through V were obtained with 25 B, (5860+ 65) 1P,13, 3610
PC basis states, which was more than enough for the accuracy Gi’s’l(6130t 75) 1D,15, 17+3

less than 1 MeV in all cases considered.
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obtained all the relevant expressions in thg coupling theb—ccs’ transitions under the factorization assumption.
scheme. For numerical estimates we employed a simple ar@uantitative predictions regarding the interference of color-
widely used relativistic quark mod¢11,18-20Q. It is based allowed and color-suppressed amplitudes in
on a spinless Salpeter equation with QCD-motivatedg—_, p** O{w‘,p‘,al_, ...} modes can now be formu-

chosen so that the Regge structure of the model in the lightgii| be discussed elsewhefag].

light limit is consistent with experiment, and other param-
eters are based on the good description of the known spin-
averaged heavy-light meson masses.

Due to the singular nature of the=0 wave functions at
spatial origin[28], we were not able to obtain reliable esti-  We thank J. F. Amundson, E. Eichten, and D. Zeppenfeld
mates of pseudoscalar and vector decay constants. On tfer discussions. S.V. would also like to thank the theory
other hand, even though we have allowed for large variationgroup for hospitality during his visit to the Fermilab. This
of input parameters, our results show that the model predictgork was supported in part by the U.S. Department of En-
a rather narrow range for all loweBt andD-wave heavy- ergy under Contract Nos. DE-AC02-76CH03000 and DE-
light decay constants. FG02-95ER40896, and in part by the University of Wiscon-

Such precisely predicted decay constants allow us to estsin Research Committee with funds granted by the
mate theDg production fractions irb decays governed by Wisconsin Alumni Research Foundation.
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