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Decay constants oB, B* and D, D* mesons in the relativistic mock meson model
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We derive formulas for the decay constahtsandf,, of pseudoscalar and vector mesons in the relativistic
mock meson model. Using these formulas, we obfain f,, andfy/fp of Bg, By, Ds, andDy mesons as
functions of the mock meson paramegrThen by using the values @f which are obtained by the variational
calculation in the relativistic quark model, we obtain the numerical values of the decay corfigtantf,, of
the B and D mesons and their ratiok, /fp. The results are compared with other calculations and existing
experimental result§S0556-282(97)01611-1

PACS numbegps): 12.39.Ki, 12.39.Pn, 13.20.Fc, 13.20.He

B meson decays are expected to provideGlieviolation ~— However, in theB or D meson the light quark moves with
phenomend1], for which we have had only th&, — 77 large velocity and describing the quarks inside meson by
decay [2] and the charge asymmetry in the decay!Wo-component spinors is not legitimate. They should be de-
K, — 7*17v [3] for more than 30 years. Th® factories at scribed fully by four-component Dirac spinors. Then the dif-
KEK and SLAC are under construction with this anticipa- ferent spin structures of pseudoscalar and vector mesons
tion. The mechanism of P violation through the complex makef andf,, have different values. We will show this fact
phase of the Kobayashi-Maskaw&M ) three family mixing clearly by deriving the formulas for botfp qndf\, simulta- .
matrix [4] in the Weinberg-Salam model is presently theneOUSIy' .Qf COUrse, the Van Royen—V\_Ielsskopf_ formgla IS
standard model for th€ P violation. In order to understand also mOd'f'e.d b_y this four-component_sp|nor_con3|derat|or_1 of

. . L . the quarks inside the meson. We will obtain the numerical
and precisely probe this model, it is crucial to know the

. ! results offp, fy and their ratiosf,,/fp of the B and D
values of the KM matrix elements accurately and confirm the - ts offp, Ty and their ratiosfy/fp of the B and

o N Smesons.
unitarity triangle[5]. However, the uncertainty in the knowl- We work in the relativistic mock meson model of God-

edge of the decay constants Bf and D mesons hinders frey and co-workerd10-17, in which the heavy meson

seriously the precise extraction of the KM matrix elements : : :
) ) state composed of a light quagkand a heavy antiquar® is
from experimental data. For example, the magnitudes of th P gnt quag y antiqua@

O _ ) Fepresented as
By-By andBg-Bs mixings are proportional tdg |V4l? and

X

q

fés |Vis|?, respectivelyf6], so it is essential to knows, and
fg, reliably in order to obtain the values OV 4| and |V IM(K))=2my, J d3p ®(p) xs5bee
from the results of their mixing experiments. However, the
theoretical calculation of thB andD meson decay constants mg Mg
is difficult because it is in the realm of nonperturbative QCD T KPS| Q—~K-ps|), (1)
and the motion of the light quark iB and D mesons is
relativistic. On the other hand, understanding the decay con-
stant better is also invaluable because its information revealghereK is the mock meson momentumm= mg+mg, and
the inside structure of the hadron. Especially, a clear undefd (p), y.5, and ¢.care momentum, spin, and color wave
Standing of the difference between the decay constant of Vegnctions respective|y. We take the momentum wave func-
tor (B*, D*) and pseudoscaIaB( D) mesons will provide tion (I)(p) as a Gaussian wave function
sound insight for their structures.

The Van Royen—Weisskopf formu[&] is used in many
occasions for the meson decay constants. This formula is 1 -
obtained in the two-component spinor limit where the D(p)= —=—e P~ 2
spinors of the quarks inside meson are approximated to two- (\/;,3)3/2
component Pauli spinors/,8], and in this limit the decay
constantsf, and fy of the peudoscalar and vector mesons
become the same when we approximate their masses tHde decay constants of the pseudoscalar and vector mesons,
same9]: fp="fy,=12my |¥(0)|, wherem,, is the meson fp andfy, respectively, are defined by
mass and/(0) is the spatial wave function at origin. The
relationfp=f,, is commonly used for th® andD mesons.

<0|Q_7’L75q IMp(K))=fpK¥,

*Electronic address: dshwang@phy.sejong.ac.kr .
TElectronic address: gkim@phy.sejong.ac.kr (0|Q¥*q IMy(K,e))=fymye*. (3)
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In this paper we work in the meson rest frarfvehere

Pq= —Pg), then the meson state in EQ) is written as =y2m j 2n )3,2 (Pg)T——= oE, 2EQ
Mp(0))=12m s 9
IM(0))= f (21 )3’2\/2E 2Eq \/2mq(mq+ Eqy) \/2m1mQ+ Eg) ©

wherel=P or V, andSp; and S, are, respectivelyP(0,0)

and V(0,0,¢) in Eq. (7). By incorporating Eq(9) into Eq.

. (6), we obtain the following formulas for the decay constants
—a](pq.c)b](pg.0)1|0), (4)  of pseudoscalar and vector mesons in the relativistic mock
meson model:

1
Xd)(pq)J—J—[aT(pq,C)b 1(pg.C)

where the arrow indicates a state with spin(dpwn) along

a fixed axis andc is the color index which is summed. 2.3 Eqt+mg Eg+mg vz
Whereas we wrote the pseudoscalar meson state iti4Eg. fi= N (277 3/2@)(9 oE —
we can also write the vector meson state in the same way q 2Eq

with the spin combinations for the vector states, which 2

are given by (1), 142 (11 +11), and (]). In Eq. x(1+a, P ) (10

(4 we adopted the normalization of the creation and (Eqtmg)(Eq+mg)

annihilation operators given by {a(p,s),a’(p’,s')}

=(2m)%2E 8,4 8°(p—p’'), and then the meson state in Eq. wherel =P or V and

(4) is normalized by Mp(0)|Mp(0))=2mp5%(0), and also

in the same way for the vector meson states. We note that ap=-1, ay=+3. (13)

there is an ambiguity of relativistic covariance in extracting

the meson decay constant from the relativistic mock mesolVe note that the above formulas for the decay constants

model[12]. We avoid this ambiguity by working in the me- become the Van Royen—Weisskopf formulaf,

son rest frame. =12/m,|(0)| in the two-component spinor limit which
Since we are concerned with the matrix elements in the€orresponds to taking thg— 0 limit in the last two factors of

left-hand side of Eq(3) with the meson states in E(f), itis  EQ. (10). The formula forfp in Egs.(10) and (11) was al-

convenient to represent the meson states by ready obtained by Godfrey in R¢fL1], however, we derived
the formulas for botH , andf,, simultaneously, from which
Vo= —(0| q6|MP(O)), ¥\,=—(0| qQ |My(0)), tr|1e slimilarity and difference betwedp andf, can be seen
(5 Clearly. .
When the meson and quark masses are gifprgnd fy,
with which the formulas in Eq(3) are written as can be calculated from Eg&l0) and (11) for a given value

of the parameteg in Eq. (2). We obtained numericallyp

0 _ “ _ “ andfy, of Bg, B4, Dg, andD4 mesons as functions ¢ by
Tr(y ysWe ) =feme,  Tr(y"Wy)=fymys®.  (6) using the meson masses given [l

If bpth quarks inside the meson are static, the spinor combi- mg =5.375 GeV, mg =5.279 GeV,
nations ofu(0)v (0) for the pseudoscalar and vector meson s

states are given, respectively, [dS8,1
g pectively, [d$,14 Mp_=1.969 GeV, mp =1.869 GeV,

1+y 1+y

P(O,O):—\/E - ¥5, V(0,0,&)= 53 AN Mgx=5.422 GeV, mgr=5.325 GeV,

where the polarization vectors of the vector meson are given Mo} =2.110 Gev, Moj =2.010 GeV, (12
by e“=(1/y2)(0,1,+i,0) and £4=(0,0,0,1). However, _ ,
since the quarks inside the mock meson represented by Eand the constituent quark masses giver{ 1}

(4) are not static, we boost the spinors by using the formulas m,=my=0.33 GeV, m.=0.53 GeV,

u<a>(k):k+—mu<a>(m,0), m.=1.78 GeV, m,=5.17 GeV. (13)
2m(m+E)
The reason why we use the constituent quark masses for the
—Kk+m quark masses in Eq10) in the present work is because we
v @(Kk) =0 (m,0) —e—r=ne. (8)  will deal with the potentiaV(r) in Eq. (20) of the potential
v2m(m+E) model which is the effective potential from the contribution

of gluon, and the constituent quark masses are effective
Then, through this procedure we obtalt, and ¥y, in Eq.  quark masses while the current ones are bare ones. In Figs. 1
(5) as and 2 we present the obtainéglandf,, as functions of3 for
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FIG. 1. fB:, fg, ng, andfp_(GeV) as func-
tions of the parameteB (GeV).

the B and D mesons having andd quarks as their light tions from the variational calculation of the relativistic
guark, and in Fig. 3 the ratiok,/fp also as a function of Hamiltonian [10,12] (,BBS=0.636 GeV, Bg,=0.580 GeV,

B. _ Bp,=0.651 GeV,Bp =0.601 GeV.
From Flgs.dl;\?)_ we can seehthe dependencg of ﬂ}.e glecay Since it is essential to obtain accurate valueg ah order
constants and their ratios on the paramgiemnd we fin to get reliable results fof,, fy,, andf,/fp of the B and

that the value of3 is very important in the calculation of the D mesons, we calculate in this paper tA& by using the

decay constants. Then, the problem is determining whic : PR : B .
values of 3 are the right values for the physicll and D If’ollowmg six different potentiald18-23, which we also

. display in Fig. 4[24]. We note in Fig. 4 the tendency that the
mesons. Capstick and Godfrgy calculated the psegdoscaIBBtential which has higher values of potential energy in the
meson decay constants by using the values o8 obtained

. . ) . short range has lower values in the long range, and vice
from the effective-harmonic oscillator potentidl1,12. versa. 9 g 9
They also gave the results obtained by usingatesfrom the (A) Coulomb-plus-linear potential of Eichtest al. [18]:
variational calculation of Schdinger wave functions by Is-
gur, Scora, Grinstein, and Wisgl7] (Bg=0.41 GeV,

Bp=0.39 GeV, and thepB’s obtained by fitting harmonic- __ %
. ) . V(r)= +Kr, (14
oscillator wave functions to the rms radii of the wave func- r
09 T T T T T T T T T
08 I /,* 7
07k Bgt -— * -
Bd & +
06 Dg -+ A i
Dd -

FIG. 2. fBz, fg,: ng, andfp  (GeV) as func-
tions of the parametes (GeV).
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~ FIG 3 fB: /fBS, fB*dr /de, fD: /st' and
ng /fp, as functions of the parametgr (GeV).

with a,=0.52, K=1/(2.34Y GeV? m,=1.84 GeV, m,
=5.18 GeV.
(B) Coulomb-plus-linear potentidll4) of Hagiwaraet al.

[19], with «,=0.47, K=0.19 Ge\?, m,=1.32 GeV,

m,=4.75 GeV.
(C) Power-law potential of Martif20]:

V(r)=—8.064 GeW(6.898 GeV)(rx1 GeV)%%

(15)
with m;=1.8 GeV,m,=5.174 GeV.
(D) Power-law potential of Rosnet al. [21]:
V(r)=-0.772 GeW0.80f(r-1 GeW)*—1]/a,
(16)
with «=—-0.12,m.=1.56 GeV,m,=4.96 GeV.

(E) Logarithmic potential of Quigg and Rosnz2]:

V(r)=-0.6635 GeW(0.733 GeVIn(r-1 GeV),

17
with m;=1.5 GeV,m,=4.906 GeV.
(F) Richardson potentidR3]:
Vir)— 8 Al f(Ar)
(r)_33—2nf A )
f(H=1 4f°°dq e " 18
- 1 g [In(g®-1)1°+
with n=3, A=0.398 GeV,m;=1.491 GeV,m,=4.884

GeV.

We note that in this paper we used the variational method
with the Gaussian trial wave function in Eq®) or (21) in
the same spirit as the approaches of Rgf6—-12,17,25 In

FIG. 4. The interquark potentials of the poten-
tial models in[18—23. The radial distance of the
] horizontal axis is in the unit of GeV (1
GeV ! = 0.197 fm), and the potential energy of
the vertical axis is in the unit of GeV.
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the recent work Veseli and Dunieft26] calculated the decay asymptotic-free short-distant Coulombic potential part is
constants oP andD wave heavy-light mesons as well as of more influential for thel)/ ¢y andY mesons than for thB and
S wave ones. They considered the relativistic HamiltonianD mesons, the linear potential part is more important than

given in Eq.(20) with the Coulomb-plus-linear potential the Coulombic potential part even for tha/ andY mesons,
4 especially for thel/ s meson. Moreover, since the string ten-

a ; O I : 0
V(r)=— = 4pr+e, (19  Sion K wh|ch is the coefficient of.the linear pptentlal is
3r widely believed to be universally given as

) ) _ ) K=0.18~0.19 GeV, we think it is reasonable to use the
In their calculations they used the method which diagonalygtentials in Fig. 4 for the study of tt& andD mesons. The
izes the Hamiltonian matrix in a particuléruncated basis,  rejative vertical shifts among the potentials in Fig. 4 are not
with the basis states depending on some variational Paramajavant in our study, because we calculate the valugs of

eter. Thgy displayed the results for. various Qecay Con.StanWhich minimize the expectation value of the Hamiltonian.
as functions of the number of basis states included in the | " 1o to obtain the values @, we apply the varia-

calculations and pointed out that there is a pronounced lack, | 1ethod to the following relativistic Hamiltonian since
of convergence for th& wave. They also concluded that_ the the motion of the light quark inside th® or D meson is
calculation of the decay constants 8fwave mesons using relativistic [24,29;

the relativistic meson model is not reliable, because the re- T

sulting values of the decay constants are quite sensitive to H= \/p2+mq2+ JpZ+ m§+V(r), (20)

the particular choice of parameters of the model. They noted

that the above problems are rooted in the fact that the wav@herer andp are the relative coordinate and its conjugate
function at the origin of th& wave is not well defined and in  momentum. The Hamiltonian in E¢20) represents the en-
fact divergent for realistic short-distance potentigd6,27.  ergy of the meson in the meson rest frame, since in this
In the same work, they also noted that one possible solutioreference frame the magnitude of the momentum of each
to the above problems would be to replace theddtential  quark is the same as that of the conjugate momentum of the
with the one-loop single gluon exchange potential, i.e.relative coordinate. We should note that we have not attained
as— ag(r). With this replacement the divergence of thethe covariant Hamiltonian of the relativistic bound state; in-
wave function is only logarithmi¢27], and this should lead stead, we have incorporated the relativistic kinetic energy
to much more stable results and the results should also kierm in the Hamiltonian(20). The usual potential is a non-
much less dependent on the specific choice of the modeklativistic construct, and it is not clear how to obtain correc-
parameters. In the present paper, we used six different paions to it in a consistent expansion. Also, the confining part
tentials (A)—(F). The potentials(A) and (B) are the of the potential only works out to a certain distanmckeefore
Coulomb-plus-linear potentials which are the same type ait becomes energetically favorable to create real quark-
that in Eq.(19), and our results from these two potentials areantiquark pairs out of the vacuum.

subject to the above problems which Veseli and Dunietz We take the Gaussian wave function in E2). as the trial
pointed out. In this context, we would like to consider ourwave function with the variational parametgr The Fourier
calculations as being based on the assumption that thgansform of®(p) in Eq. (2) gives the spatial wave function
ground-state wave function of thB wave meson can be

effectively represented by a Gaussian function with an ap- ¥ g2 22

propriate variational parametg, which is a kind of effec- Y(r)= \/_; € ' (2D)

tive harmonic-oscillator approach. On the other hand, the

other four potential$C)—(F) are much less singular than the which is also Gaussian. The ground state is given by mini-
Coulomb-plus-linear potentidll9). In fact, the potentia(F) mizing (H)=(y|H|¢)=E(B), that is, dE(B)/dB=0 at

is the same type potential as that given by the replacement ?;=,8, where 3 represents the inverse size of the meson
as— ag(r), and _the potentialéC)—(E) are even_less singular ((r2>1’2= 302 8)) andE= E(B the meson massn, . In
than the potentialF) as can be seen from Fig. 4 and Eqs'this variational calculation, we took the potentigr) in Eq.

(15)—(18). ( e .
S . . " 20) from six different potentials of Ref§18—23. For the

" chjlgtln?:"|]}/,ﬂt_]f£/p°te”é'i‘(|$?‘)_§r ) were _o?tatlrr]leq by f'ttt";ig light quark massn, in Eq. (20) we use the constituent quark
Wﬁichaa?eocom ofegnof twoarr?elall(\els (szlrrlg h:\;\;e\slg(recmr/e usg 255€9Ms andmy in Eq. (13), however, for the heavy quark
them in the stuz of heavy-light m)(/agons in’the rese,nt work 1asS€sTy andm, we use the values given in each potential
We expect this lilsa eis r)éagonable for the follgwin reasonmodel as the fitted parameter values. We present the results

P T 9 9 of the variational calculation in Table I, which gives the
We obtaing=0.61+0.02 GeV and 0.510.01 GeV for the -

By and D4 meson, respectively, which give the root meanfollowmg average values of:
square radius <r2>1’2= 3/(2ﬁ)=2.46 GeV! and 2.94 EBS):O'G& 0.02 GeV, aBd)ZO.GE 0.02 GeV,
GeV ! (1 GeVv '=0.197 fm), respectively. So, the domi-

nant interquz_irk dis_tance in tf&_andD mesons is the con-. EDS):O'SSi 0.02 GeV, EDd)=O.51t0.01 GeV,

fining long-distant linear potential part, as we can see in Fig. (22)

4. When we perform the same calculations for #ti¢ and

Y mesons, we geB=0.67+0.04 GeV and 1.190.07 GeV  Where the specified errors are values calculated from six dif-
[28], which give(r?)¥?=2.24 GeV ! and 1.26 GeV?! re- ferentresults from six potential models. Equati@d) shows
spectively. Therefore, as we see in Fig. 4, even though th@(B) > B(By)>B(D¢)>B(Dy), that is, 8 becomes bigger
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TABLE I. The values of the variational parametgrof the Gaussian wave function which minimize
(H), and the corresponding values of the minimum energy.

Model B(Bs)  E(By)  B(Bg) E(Bg) B(Ds) E(Ds) B(Dg  E(Dd)
A (Eich) [18] 0.636  6.100 0591 5988 0547  2.843 0515 2722
B (Hagi) [19] 0.616 5723 0574 5609 0512 2406 0484 2280

C (Power 1 [20] 0.652 5.317 0.612 5.208 0.563 2.034 0.531 1.915
D (Power 2 [21] 0.675 5.514 0.628 5.406 0.555 2.223 0.519 2.102

E (Log.) [22] 0.655 5.559 0.612 5.450 0.545 2.263 0.512 2.141
F (Rich) [23] 0.653 5.569 0.610 5.459 0.545 2.285 0.514 2.164
(Average 0.648 5.630 0.605 5.520 0.545 2.342 0.513 2.221

for the bigger quark masses inside the meson. This aspe¢t3), and the heavy quark masseg and m; given in each
can be understood since the distance between quarks insigetential model. The results we obtained are as follows in
the meson becomes shorter when the quark masses are bigeV units[32,33:

ger and the meson size is inversely proportionalgtoln
Table | the meson massésare rather bigger than the ex-
perimental values ofrip+3my)/4 from Eq.(12). However,

fg =266+10, fg =231+9,
s d

if we incorporate a constant tery in the potential(r) in st= 309+ 15, fDd:271i 14;

Eq. (20) which is commonly used for thB and D meson

systems(in Ref. [30] Fulcher assigne¥/,=0 for Y and fpr=289+11, fge=252+10,
systems,—0.213 GeV forB mesons, and-0.244 GeV for

D mesong we get reasonable values Bffor the B andD fD: =362+15, ng =327+13. (23

meson masses. We note that we did not include the chromo-

magnetic hyperfine interaction term in the above variationalye also present the detailed results in Table II, from which

calculation by considering this term as a perturbation term. Ifye get the ratios of the vector and pseudoscalar meson decay
we treat this spin-dependent Hamiltonian nonperturbativelyconstants:

it would probably give spin-dependent corrections to the

wave functions, then the values gfin Eq. (22) would re- fB§ =1.09+0.01, fig:]__og—_g- 0.01,

ceive corrections sincey(0)|= (/7 )¥? from Eq. (21). fe, fe,

This nonperturbative treatment is expected to make

|(0)/¢p(0)| smaller than 1[31], whereV and P mean fD: fDﬁ

vector and pseudoscalar, respectively, thep will be s =1.17+0.02, f—Dd=1-21i 0.02. (24)

smaller thanBp . If this situation happens, the ratibg/fp in

Eq. (24) will become smaller than the values presented iny Taple 11 we compare our results of the ratios in E24)
Eqg. (24), and the inequality in Eq25) will not be, in gen-  with other works: Neubert's results by the heavy quark ef-
eral, satisfied either. However, in this paper we do not takeective theory[14] and the lattice results of the ELC group
into account this correction. [34]. In Eq. (24 we see that the ratios fdd mesons are
With the values ofg in Table | we calculated the decay bigger than those faB mesons, which can be understood by
constants by using the formulas in E¢80) and(11). In this  the fact that the second term in the last factor of Ekf)
calculation we used the meson masses in (E8), the con-  contributes more foD mesons than foB mesons. We also
stituent quark masses for the light quarkg andmy in Eq.  find that Eq.(10) gives the inequality

TABLE Il. The pseudoscalar and vector meson decay constde¥) in six different potential models.

Model st fB: de st st fD: fDd ng
A (Eich) [18] 261 281 224 243 319 365 281 329
B (Hagi. [19] 248 269 215 234 279 331 245 301
C (Power 1 [20] 269 291 235 256 328 380 290 343
D (Power 2 [21] 280 305 242 265 315 372 275 332
E (Log.) [22] 270 293 234 256 306 362 268 326
F (Rich) [23] 268 292 233 255 306 362 269 328

(Average 26610 289+11 2319 252+10 309+15 36215 271+14 32713
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TABLE Ill. The ratios of the decay constants of vector and
pseudoscalar mesons.

fB:/fBS fB; /de fD:/fDS fD; /fDd

This Work 1.090.01 1.09£0.01 1.1#0.02 1.2%0.02
Neubert[14] 1.07+0.02 1.35-0.05
ELC [34] 1.12+0.05 1.30-0.06

ymy fy=vymp fp. (25

In Eq. (25) the equality holds in the two-component spinor
limit in which the Van Royen—Weisskopf formula holds.
Another point which we note from the results in EgJ) is
that the ratios offg/fp are enhanced compared with the
nonrelativistic scaling lawf g /fp=+mp/mg [9] by the fac-
tors 1.42, 1.43, 1.28, and 1.25 fost/st, de/fDd’

fB: /fD;, andes /st, respectively.

D GWANG-HEE KIM 55

they employed the spatial components of the first formula in
Eq. (3). As Capstick and Godfrey pointed out in Rgt2],
there exists an ambiguity of relativistic covariance in extract-
ing the pseudoscalar meson decay constant from the relativ-
istic mock meson model and they used the spatial compo-
nents, while Godfrey used the time componji] which is
equivalent to our calculation df, . We avoid this ambiguity

by working in the meson rest frame. For resolving this am-
biguity it is necessary to have a completely relativistic rep-
resentation of the mock meson which is lacking at the
present time because of the complicated structure of the me-
son. Dominguez performed the calculation by the QCD sum
rules approach36]. The fourth and fifth rows are from the
lattice calculations of the UKQCD grou87] and Bernard

et al. [38]. The existing experimental results of the WA75
[39], CLEO [40,41], BES [42], and E653[43] groups are
also presented in Table IV. The presently available experi-
mental results for the heavy-light meson decay constants are
only fDS from the measurements of the decay rate of the

purely leptonicDJ — u* v process. CLEO 1 and CLEO 2

Recently, there has been much development in the hea§re old and new results of the CLEO group, respectively. We
quark effective theory. This theory relates the axial currentdiote that our result of,_is in the middle of the mean values

in Eq. (3) in different energy scales, and gives the relation

-

where we takeN;=4 which is the number of flavors appro-
priate to the mass scale in the interval betwesgn and

fa

fo

ag(mg)
ag(Mp)

mp
Mg

(26)

)—6/(33—2Nf>

of the CLEO'’s old and new results.

In conclusion, we derived the formulas fép and fy
simultaneously in the relativistic mock meson model. From
them we could see the similarity and difference betwéen
and fy, clearly. By using the formulas we obtained the nu-
merical values offp, fy,, and their ratios, and then com-
pared the results with other theoretical calculations and ex-
isting experimental measurements. We note that the spin-

mp . Using the formula for the running coupling constant dependent interaction Hamiltonian would probably introduce
ag(q%) =127/[ (33— 2N;) In(—g?/A?)] with A=A,=0.28 corrections to the wave functions when it is treated nonper-
GeV [15], Eq. (26) gives fg_ /fp, =0.66, which is smaller turbatively, whereas we did not take into account this correc-

than our resultfs /f5 =0.85 which we obtain from Eq. tion in the present work by considering it as a perturbative
(23 d7d term. In this paper, we have focused on how the different

mock meson spin structures influence the meson decay con-
We compare our results of the pseudoscalar meson dec

a . . . . .
constants with other theoretical calculations and existing ex§¥ant5’ and investigated its results in detail.
perimental results in Table IV. The reason why we do not The authors are grateful to Kazuo Fujikawa for helpful
include the vector meson decay constants in this table idiscussions. They are also grateful to Sheldon Stone for in-
because the previous calculations did not obtain those valuésrming them of the new CLEO result. This work was sup-
by distinguishing them from the pseudoscalar meson decagorted in part by the Basic Science Research Institute Pro-
constants, except for the calculations by Neubert and thgram, Ministry of Education, Project No. BSRI-95-2414, and
ELC lattice group presented in Table Ill. The second row isin part by Non-Directed-Research-Fund, Korea Research
the results of Capstick and Godfrey in Ret2], in which  Foundation, 1996.

TABLE IV. The values(MeV) and ratios of the decay constants from different calculations and experimental results.

fa, fa, fa,/fe, fo, fo, fo /fo,
This Work 26610 231+9 1.15+0.01 30915 271+ 14 1.14+0.01
Cap. God[12] 210+20 155+15 1.35+0.18 290+ 20 240+ 20 1.21+0.13
Doming.[36] 193+28 158+ 25 1.22+0.02 222+ 48 187+ 48 1.21+0.06
UKQCD [37] 19418+52 16072%33 1.22°0% 21214748 18573742 1.18+0.02
BLS [38] 207+9+40  187-10+37  1.11+0.02+0.05 230:7+35 208:9+37  1.11+0.02+0.05
WAT75 [39] 232+45+52
CLEO 1[40] 344+ 37+ 67
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BES[42] 4.3713 510
E653[43] 194+ 35+ 20+ 14
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