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We calculate the decay constants@f and D¥ with B>—~D*/~» and B°—D*D;*) decays. In our
analysis we take the factorization method, considering nonfactorizable term contributions, and used two dif-
ferent form-factor behavioréconstant and monopole-typéor Fy(g?). We also consider the QCD-penguin
and electroweak-penguin contributions in hadronic decays within the naive dimensional reduction renormal-
ization scheme at next-to-leading order calculation. We estimate the decay constantDqf rieson to be
233+ 49 MeV for a(pole/polg-type form factor and 25554 MeV for a(pole/constanttype form factor. For
the D¥ meson, we geth =346+82 MeV, ande: /st: 1.43+0.45 for a(pole/constanttype form factor.

PACS numbgs): 12.15:-y, 13.20-v, 13.25.Hw, 14.40.Nd

I. INTRODUCTION pairs of the currents in the weak Hamiltonian group individu-
ally into the final-state mesons without further exchanges of
Measuring purely leptonic decays of heavy mesons progluons. The color transparency argument suggests that a
vides the most clear way for the determination of weak decayjuark-antiquark pair remains at a state of small size with a
constants of heavy mesons, which connect the measuregrrespondingly small chromomagnetic moment until it is far
quantities, such as théB mixing ratio, to Cabibbo- from the other decay products.
Kobayashi-Maskawa(CKM) matrix elementsV¢,, Vp. Color transparency is the basis for the factorization hy-
However, currently it is not possible to determifig, fBS, pothesis, in which amplitudes factorize into products of two
fDS, ande: experimentally from leptoni® andD, decays. ~ current matrix elements. This ansatz is widely used in heavy

For instance, the decay rate ¢ is given by[1] quark physics, as |t_ is glmost the pnly_way to treat hadronic
decays. The factorization approximation works reasonably

G2 m2 \ 2 well for color-favored two body decays & andD mesons.
+ o+ N —Fe2 2 _ 2 i i i -
I(Df—/"v)= f5 m>Mp | 1 | [Ved2 (1) In this paper we consider the way to determine weak de
8 s ° Mb, cay constant$p_andfp+ under the factorization ansatz in-
S

B ¢ helicit ) the elect @i cluding penguin effects. In our analysis we only consider
ecause of helicity suppression, the electron m =0 . =0 (%) _ ]
—e"v has a very small rate. The relative widths areB —D"/v andB"~D"D; for less theoretical uncer

10:1:2<10°5 for 7" v, u* v, ande’ v final states, respec- tainty. We also can usB°~D** /v andB°~D**D*)
tively. Unfortunately, the mode with the largest branchingto extract the weak decay constants, however, these pro-
fraction, 7+ v, has at least two neutrinos in the final state andcesses have more theoretical ambiguity than the former one,
is difficult to detect in experiment. So theoretical calculationsPecause we need four form factoisQ; A1, A2, andV) for

for decay constants have to be used. The factorization ansalf?e B—D™ transition instead of two form factord=¢ and

for n0n|eptonic decay modes pro\/ides us a good approxiFO) for theB— D transition. We do not include in our work
mate method to obtain nonperturbative quantities such adie analysis withB—D*I» and B—D*D{*) in order to
form factors and decay constants which are hardly accessibkvoid this extra theoretical ambiguity. In Sec. Il we discuss
in any other wayf2,3]. the way to extract the unknown paramdténg?D(Oﬂ from

There are many ways that the quarks produced in a nonthe branching ratio of the semileptonic deda§—D* /7.
leptonic weak decay can arrange themselves into hadrong order to check the validity of the factorization assumption,
The final state is linked to the initial state by Comphcatedwe study the non'eptonic two_body decaBS,_) Dp’ D and

trees of gluon and quark inter_actions, pai_r production, an_ch(*) in Sec. I1l. In Sec. Il we calculaté~ andf.« from
loops. These make the theoretical description of nonleptonic_ Ds Dg

decays difficult. However, since the products oBaneson B°—>D*D;(*) decay modes. In our analysis we improve the
decay are quite energetic, it is possible that the complicategrevious analysi$4] by considering the QCD-penguin and
QCD interactions are less important and that the two quarlelectroweak-penguin effects of about 13% Bx»DDg and
4% for B—DDY , which are not negligible as discussed in
[5]. Also we follow the gauge-independent approach to cal-
*Email address: dshwang@kunja.sejong.ac.kr culate the effective Wilson coefficients which was studied by
TEmail address: keum@ccthmail.kek.jp perturbative QCD factorization theorel@.
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Il. SEMILEPTONIC DECAY B°—D*I~v

From Lorentz invariance one finds the decomposition ofa
the hadronic matrix element in terms of hadronic form fac

tors:

(D*(pp)|J,IB%pa))
2 2

mg—Mp

= (pB+pD),u__qQ_q/J. F?D(qz)

2 2
mg—mp
T%':ED(QZ),
whereJ, =cy,b andq,=(pg—pp),- In the rest frame of
the decay productss;(g?) and Fo(qz) correspond to 1
and 0" exchanges, respectively. 4£=0 we have the con-
straint

+ )

FP(0)=F5P(0), (3)

since the hadronic matrix element in Eg) is nonsingular at
this kinematic point.

The g? distribution in the semileptonic deca)g0

— D™l v is written in terms of the hadronic form factor
F3P(q?) as

dr(B°—D™I V) GZ
dq2 Ly 3|Vcb|2[K(q2)] |F

(@2,
@

where theg?-dependent momentuid(qg?) is given by

©)

1
K(G?)= 5 [+ Mo — %)%~ 4migmip ]2
In the zero lepton mass limit,9qg2<(mg—mp)2.

For theg? dependence of the form factors, Wirke al.
[7] assumed a simple pole formula for bokh(g?) and

Fo(g?) (pole/pole:

2
1<q2>=F1<0>/ (1— r:_,%>

q°
Fo(g®)=F 0/ 1- ,
o(g%) 0(0) ( —z—mFo)

with the pole masses

(6)

mFl=6.34 GeV, mF0=6.80 GeV. (7)
Korner and Schuldi8] also adopted the sanyg dependence
of F1(q?) andFo(g?) given by Eqs(6) and(7). On the other
hand, the heavy quark effective theory gives in thg,
— oo limit the relation betweeifr ;(q?) andFq(q?) given by
[9,10]

2

I N
(Mmg+mp)?

Fo(q2)={1— }Fl(qz)- (8)
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The combination of Eqg6) and(8) suggests thafy(g?) is
pproximately constant when we keep the simple pole de-
pendence foF;(q?). Therefore, in this paper, as well as the
above (pole/pole form factors, we will also consider the
following ones(pole/consk

1(CI) Fl(o)/(l__)1 Fo(qz):Fo(O)a 9

with

me,=6.34 GeV. (10)

By introducing the variablex=q%/m3, which has the
range of O<x<(1—mp/mg)? in the zero lepton mass limit,
Eq. (4) is written as

dI'(B°~D*1"7) GZmj

3
FMa N[ 1,m3/mg,x]
= 192773 |VCbF (0)|2

dx (1—mg/mg x)*’
11
2 2 2 271172

m m m

x{l,—g,x = 1+—'§—x) —4—

Mg mg Mg

Then the branching ratiB(§°—>D+I*$) is given by
2
— B Gema | “mg

B(B°—D"I ?):( 5 F—Bmwch?D(O)FXI
=2.221X 107| Vo, FEP(0) |21, (12

where the dimensionless integiais given by

2 2 213/2
m m
IR m—?—x) ~4—
1-mp/
|:f( "o/ 0121
0
F1

(13

In obtaining the numerical values in Eq42) and(13), we
used the following experimental resulfdl]: mp=mp+
=1.869GeV, mg=mgo=5.279GeV, I'z=Ig=4.219
X 10 B¥GeV[ rgo=(1.56+0.06)x 10 *?s], and Gg
=1.16639(2X10 °GeV 2  Since B(B°—=D'I )
=(1.78+0.20+0.24)x 10 ? was obtained experimentally,
the value of|V ,FZP(0)| can be extracted from Eq12).
Following this procedure, we obta[d2]
[VeoFEP(0)|=(2.57+0.14+0.19x 1072, (14

In the calculations of the next sections, we will use
|VeoFEP(0)|=(2.57+0.22)x 10~ 2 which is given by com-
bining the statistical and systematic errors in E).
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TABLE I. The obtained values of the braching ratios wéth=1.02 and experimental measurements.

B(B°—~D*p") B(B°—D*K™*) B(B°-=D*7") B(B°~D*K"™)
X 10° x 10 X 10° x 10

(Pole/Pole 9.01+1.54 4.62£0.79 3.58:0.61 2.74-0.47
(Pole/cons). 9.01+1.54 4.62£0.79 3.57%0.61 2.710.46
Experiments 8.41.6x0.7 3.1+x0.4x0.2

Ill. TEST OF FACTORIZATION WITH B°—D*p~ AND fields for the mesons and no further Fierz reordering need be
B’ D* %™, AND PREDICTION OF BRANCHING done. The phenomenological parametaysand a, are re-
RATIO B(B’—D*TK~*)) lated toC, andC, by

In general, the test of factorization, independent of the 1 1
numerical values of, a,, and of the CKM parameters a;=C;+—C,, a,=C,+—C;y. (19
[Vep| or [V, can be carried out by considering the ratios of Ne Ne
rates for two class | or class B-meson hadronic two-body
decays. On the other hand, we can also use the relation bErom the analyses of Burd43], the parametera; anda,
tween the semileptonic decays and the nonleptonic decay¥€ determined at next-to-leading ord®iLO) calculation in
with a; anda, given by other sources. In our analysis we the naive dimensional reductidhDR) scheme as
use the latter one.

Let us start by recalling the relevant effective weak a,=1.02£0.01, a,=0.20+0.05. (20)
Hamiltonian:

For the two-body decay, in the rest frame of initial meson

Hog=—r ‘/2 VoV Ca( )01+ Col ) Oyl +Hoc., (15) the differential decay rate is given by

1 |p1|
O,=(AIPu)(ET,b), O,=(ETPu)(dl,b), (16 dr'= 35 2 IM* 7 A0 (21)
where Gg is the Fermi coupling constant, a}, andV 4 5 P P12
are corresponding Cabibbo-Kobayashi-Maskau@KM ) |p1|=[(M —(my+my)?)(M?—(m;—m,)?)] 22
matrix elements and’,=y,(1—vys). The Wilson coeffi- 2M '

cientsC,(u) and C,(u) incorporate the short-distance ef-

fects arising from the renormalization &, from w=my,  whereM is the mass of the initial meson, ang(m,) andp;

to u=0(my). By using the Fierz transformation under are the mass and momentum of one of the final mesons. By
which V—A currents remaiV—A currents, we get the fol- using Egs.(2), (18), and(0|T ,|p(q,&))=¢,(q)m,f,, Eq.

lowing equivalent forms: (21) gives the following formula for the branching ratio of
1 EO—>D+p7
C101+C,0,=| Cy+ 1-C, | 01+ Co(dIPT2u) (cT', T) B
¢ B(B°—~D"p")
- - T\ (AT T2 2
C,y+ NCC1 0,+Cy(cI'*T?)(dI", T?b), _ GFmB Vo 1 mBaE—Z—|VchBD(m2)|2
167 I'g P
(17) V2
. + 2 _ 211 3/2
where N.=3 is the number of colors an@®'s are SU3) wllq— (MM, H1_<mD mp> ”
color generators. The second terms in &) involve color- Mg Mg
octet currents. In the factorization assumption, these terms a. |2
are neglected andy is rewritten in terms of “factorized =13.25¢|V,F 1 2(m2)[2X 1—(;2) . (23)

hadron operators[7]:

In obtaining the numerical values in E(R3), we used the

Heff—‘/2 VepVia(a dTPuly[el bl experimental results given below in E¢L3), m,=m,+
=766.9MeV, f =f =216 MeV, andV,4=0.9751 [11].
+a2[EFPu]H[anb]H)+H.c., (18) For the value ofa; we used the value given in E@20).

Then, by using the formula(23) with the values of

where the subscrigl stands fotadronicimplying that the  [VeoF6°(0)[*[F5°(0)=F£°(0)] given in Eq.(14), we ob-
Dirac bilinears inside the brackets be treated as interpolatintain the branching ratldﬁ(B°—>D+p ) presented in Table I.
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process B°—DYK*~, by

PHYSICAL REVIEW D61 073003

For  the using 8o, 2 o[ 81|
(O[T ,|K*(q,&))=¢ ,(q) M= i , we have =0.67x|VepFy (M) [*X 1.02 (29)
B(B°—=D*K* ") where we usedmys=mMmy«-=891.59 MeV, fyx=fyx-
=218MeV, andV,¢=0.2215[11]. By using Eq.(24) with
Ggm , 1 mg Al 2 1 IV.,FEP(0)|2 in Eq. (14), we obtain the branching ratio
= Vi 2 |Vch (mK*)l =0 Tk — .
o) 167 F 'm B(B*—D"K* ™) presented in Table I.
11 312 By using Egs.(2), (18), and(O|FM|7r(q))=|qu7,, Eq.
wll1- mD+mK*) Hl_(mD_mK*) ] (21) gives the following formula for the branching ratio of
mg mg the proces8°—D* 7
|
2
Gem3 1 mg
0 +.—)— 2_ 2_ ™ 24|12
B(B —D"m ) ( VI ) | ud| 167 1"' a1_2_|v bF (m'n')|
mg mp+m,\? mp—m,\?]| Y2
<o) oo oo
BD/ 2|2 3 |?
=5.42¢|VeoF (M) 2% | 1755 (25

where we usedn,=m_-=139.57 MeV andf ,=f_-=131.74 MeV[11]. By using the formula(25) with the values of

IVepFgP(0)[2[F§P(0)=F5P

(0)] in Eq. (14), we obtain the branching ratB°—D* 7~ presented in Table I.

For the proces8°—D K™, by using(0|T",|K™(q))=iq,fx-, we have

2

Gem3\? mg , f
— _ F'''B B K
B(B°—~D"K )=< v ) Vod*T67 T, Btz [VeoFo (Mol
1_@ l mD+mK 2 1_(mD_mK)2 12
mB Mg Mg
BD/ 12 [2 3 |?
=0.41X |V pFg o (mg)|“x 107 - (26)
|
where we used mg=myg-=493.68MeV, fyx="Fc+ Gr
=160.6 MeV[11]. By using Eq.(26) with |V ,FZ°(0)|? in Heﬁzf VipVig(C105+ C,0%) + Ve Vi (C105+ C,09)
Eq. (14), we obtain the branching ratiB(B°—D K ™) pre- 2
sented in Table I. It seems that the factorization method
works well in B-=D"#",D"p~ decays. We predict —ViVig 2 GO, (28)
branching ratios:

2
B(B°—D*K™)=2.7x10* A
1.02

ar 2
B(B"—D*K*")=4.6x10"*| 1 55 (27)

which is certainly reachable in near future.

IV. DETERMINATION OF fpx AND fp_from B°—D*D*
AND B°-D*Dy

The effective Hamiltonian foAB=1 transitions is given
by

whereq=d, s, andC; are the Wilson coefficients evaluated
at the renormalization scaje, and the current-current opera-
tors Of'¢ and 0% are

O1=(uyb,)v-_a(dgug)y—a, OI=(Cb,)v-a(AsCsv-a,

03= (Uﬁba)va(aﬁU[s)va , O5= (Eﬁba)va(aaCﬁ)VfA )
(29

and the QCD penguin operatodyz— Og are
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T Ta’ cef=C,+Ps,
03=(Aubo)v-n (pap)v-n. 4 Ps
q!

Cf=Cgs—PsIN,, C&=Cg+P,, CZ'=C,+P,,

04:(aﬁba)va2 @%)H, Cgff:ES
q’ )
_ . C§'™=Cy+Pe, C5i=Cyo, 34
OSZ(qaba)VfAZ (ApAp)v+a ° e 10 o 39
q with
O6=(qpba)v-_n (ALAL)va- 30 _as|10
6= (0gba)v A%; (Aa09p)v+a (30 PS_% 5 G(My,q M)}Cz( ),
The electroweak penguin operatd@s— O,y are given by w110 - -
e~ Q:n g—G(mq,QZ,M)}[301(M)+Cz(M)], (35
=(Guba)v- AE eq (@A) v-a. ,
1 mz—x(1—x)qg?
. G(mq,qz,ﬂ)=—4fo x(l—x)ln(%)dx,
Os=@;ba)vaZ Eeq'(mqg)wrm (36)
q

whereq denotes the momentum of the virtual gluons appear-
ing in the QCD timelike matrix elements, aht is the num-
ber of colors. Assumingf:mﬁ/z, we obtain the analytic

~N 3 7 !
ng(qaba)V—AE Eeq/(QBq/})V—Av
q/
formula for G(mg,0?,1):

N 3 7 !
Og=(Uubulv-a2 5 eq(@aplv-a. (3D
q!

In Eqg. (28) we consider the effects of the electroweak-

penguin operators, however, we neglect the contribution of — Eln y i 1_0+ Zy
the dipole operators, since its contribution is not important in 3 18/ 9 3
this work.

When we takem,=174GeV, m,=5.0GeV, ay(M,) . (2+y)Nl-y . 1-Vi-y tix| @7
=0.118, anda.(M,)=1/128, the numerical values of the 3 1+\1-y
renormalization-scheme-independent Wilson coeffici€hts
at u=m, are given by[14] with y=8mZ/mp,.

By considering the nonfactorizable term contributions, the
C,=1.1502, C,=-0.3125, relation between the effective coefficier#& and the Wil-

- B - son coefficients in the effective Hamiltonian are given by
C3;=0.0174, C,=-0.0373, C5=0.0104,

1
C2| '

1
agF:CS? C agl C2| 1+ Ne

Cg=—0.0459, NEff
(38

— e -
C7=-1.050<10"", CS 3.839<10"* wherei=1,...,5, and the nonfactorizable effects are absorbed

into the NE" by

Co=—0.0101, C;,=1.959<103, (32)
_ 1 1
The effective Hamiltonian in Eq(28) for the decaysB° NET |EN_C+Xiv Nc=3. (39
C

—D*"D; ™) can be rewritten as
In order to simplify the notation, we will use the notatiah
instead ofaf" in the equations below.

In usual factorization approach, when we consider the off-
shell momentum of the external quark line, the effective Wil-
(33)  son coefficient has the ambiguities of the infrared cutoff and

gauge dependence. As stressed 18], the gauge and infra-

10
Gr
Heﬁz‘/2 VepVi(CEfoS +csfos) — thVtsZ cefo;|,

ff .
whereC{™ are given by[15] red dependence always appears as long as the matrix ele-
off = off = off = ments of operators are calculated between quark states. Re-
Ci=C;, C3=C,, C5=C3—Ps/N, cently this problem was solved by perturbative QCD
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TABLE II. The values of the effective Wilson coefficie@®™  where
with the uw=my(m,)=4.3 GeV, m,(m,)=0.95GeV in the NDR

scheme at the NLO calculation. m2
R —|1 (agt+ay) +2(a6+a8) Ds
Coefficients Real Part Imaginary Part bDs a; a;  (my—me)(mg+me)

csf 1.168 0.0
céff —-0.365 0.0 @D

e ) )
cs" 2.25¢10°2 4.5x10°° and
cef —4.58<10 2 —1.36x10°2
cef 1.33x 102 45x10°° = = W0

M,=(D_ [sy*vy:c|0){D"|cy, b|B

Cgff —4.80x 10" 2 —1.36x10°2 a < s | Y Vs | >< | Yu | >
ceff 2.37x10°* -2.88x10°4 = —ifp (Mg—mp)F5°(mp). (42)
ceff 4.30<10°* 0.0

f _ —2 _ — 4
Cgﬁ 1.11x10 2.88x10 On the other hand, we have
(o334 3.75x10°3 0.0

factorization theornfi6] by using the on-shell external quark. A(B°
By following their approach and inserting the values for
my=m.(x) =0.95GeV, we get the value{"(i=1~10) for . i
b—c given in Table Il. For different combinations &f¢" :EvcbvcsalRDDs*Mbv (43)
=2, 3, and 5, the values of the effective coefficienti

=1—10) are shown in Table Ill. HereN;),  gr=3 corre- h

sponds to the naive factorization approximation without conVNere
sidering nonfactorizable contributions.

_ Gr
—D" Ds *)= 5 [VcbV:sal_thV:s(a4+ a0 I My

(ag+ag)

The decay amplituded(B°—D D )=(D*Dg|HexB% RDDs*=(1+ (44)
is given as follows: ax
A(B°—D*D,) and
G _ * o + = "0
= ‘/; VepVia, — Vi Vi My =(DZ[sy*ysc|0){D "[Cy,b|B°)
, =Mz fox[e(Q) - (pg+Po)IFEO(MG,). (49
Mp
x| as+aot2(agta - . . I
4+ a0t (36t 2) (My—mg)(Mg+my) Ma We can estimate the penguin contributions for each pro-

cess, for example, in the casef, =2 andN, g=5:

Ge
=—VpVea1RppsMa, 40 —
VI cbVes?1MDDs/Vta (40) For BO—>D+DS_;

TABLE 1ll. The values of the effective coefficients; with w=my(m,)=4.3GeV andm(m,)
=0.95GeV in the NDR scheme at NLO calculatiors, and a,_, are defined bya2i_1:C§iﬁ,1
+CINE™ and ay = CS'+CS™ /N, Here we have takenN),, for the (V—A)(V—A) interaction and
(N¢) R for the (V—A)(V+A) interaction.

(NJLL=2, (N r=2 (No)LL=2, (N) r=5 (Ne)LL=3, (No) g=3
Coeffs. Real Part Imag. Part Real Part Imag. Part Real Part Imag. Part

a; 0.985 0.0 0.985 0.0 1.046 0.0

a, 0.219 0.0 0.219 0.0 0.024 0.0

ag —4.00x10°*% —230x10°° —4.00x10 % -230x10°%  7.23x10°® —3.30x10°
a, —3.46x102 —1.14x10°2 -3.46x102 —1.14x102% -3.83x102 —1.12x10?2
as —1.07x1072 23x10°%  3.70x10°%  1.78x10°° -—2.70x10°% -—3.33x10°°
ag —4.13x1072 -1.14x10°2 -4.53x10°2 -1.27x10°2 —4.36x102 -—1.21x10 2
a; —2.19x10°° -2.88x10°* -—1.51x10"% -2.88<10* -9.35x10°° -—2.88<10°*
ag 3.11x10°% —1.44x10 % -3.82x10* -577x10° 351x10* -9.61x10°°
ag —9.27x10°% —2.88<10°% —9.27x10°% -2.88x10% -—9.90x10° % -—2.88<10 4
ap, —1.82x10% —1.44x10% -1.82x10% -—1.44<10*% 3.39x10° -9.61x10°°
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Ae|_|(aataw (ag+ay) mg, | B(B°—~D"D;*)=(1.14+0.42+0.28 X 10 2
Ar a a;  (My—me)(me+my)| =(1.14x0.50 X 1072,
=13.1%, (46) _
B(B°~D*D;)=(0.74+0.22+-0.18 X 10 2
— A a,+a _ -2
For B°D*D* - A_P | 4a 10 —3.9%. 47 =(0.74%0.28 X 1072, (49)
T 1

where we combined the statistical and systematic errors.
where A;(Ap) stands for the amplitude of the tree diagramFrom Egs.(41), (44), (48), and (49), we obtain the results
(penguin diagram Here we used the values(m,)  Which are obtained by including the penguin contributions:
=0.95GeV andmy(my) =90 MeV. Therefore, the penguin
contributions affect the extraction of the decay consteﬁsgs

ande:. The penguin contributions fdB—DDg are more

than three times those f&@—DDY .
From Egs.(40) and(43) the decay constants are given by

fD:=346i82 MeV,
fDS=233t49 MeV for (pole/pole,
fD::346t82 MeV,

fox=(0.87x10"1 GeV)
s fDS: 255+54 MeV for (pole/consk. (50)

VB(B°-D*D;*)[1.02, 1 _
X 5D 2 2R , From Eqgs.(41), (44), and(498) the ratio of the vector and

VenF1 (mD:)| 1 /Rpps* pseudoscalar decay constafigs /fp_is given by

— — 1/2
(o (06410 G V)\/B(BO—>D+D§) 1.02, 1 fox echbFSD(més) B(B°~D*D,*) (O.S?)
=(0. e — | —=1. — —,
Ps [VeoFo(mp )| | @1 /Rops o, IVeoF52(m2,)l | BB°—D*DZ) | 10.96

(48) °

(51
Browderet al.[17] presented the following experimental re-
sults for the branching ratios: which gives

TABLE IV. The obtained values OfD*S* (MeV) andfp_(MeV), and their ratiofDaS» /fp,, and the results
from other theoretical calculations and existing experimental results. Here we referred the coiggcted
values for the experimental data6—30, from Ref.[31].

(Ne)e (Ne)ir fpx (MeV) fp_ (MeV) fox /fp,
(Pole/Polg 2 2 346+ 82 23148 1.57:0.50
2 5 346+ 82 233+49 1.56+0.49
3 3 32577 21645 1.570.50
(Pole/const 2 2 346+ 82 25253 1.44-0.45
2 5 346+ 82 255+ 54 1.43-0.45
3 3 325-77 235-50 1.44-0.45
Browderet al. [17] 243+ 70 27777 0.88-0.35
Hwang and Kim[18] 362+ 15 309-15 1.170.02
Cheng and Yang19] 266+ 62 261+ 46 1.02-0.30
Capstick and Godfref20] 290+ 20
Dominguez 21] 222+48
UKQCD [22] 21243798
BLS [23] 230+7+35
MILC [24] 199+87 39710
Becirevicet al. [25] 272+ 16%5, 231+12%§ 1.18+0.18
WAT75 [26] 238+47+21+48
CLEO 1[27] 282+30+43+34
CLEO 2[2g] 280+19+28+34
BES[29] 4307135+ 40
E653[30] 190+ 34+ 20+ 26
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fpo* V. CONCLUSION
S

=1.56+0.49 for (pole/polg,
Ds By including the penguin contributions and the nonfactor-
izable term contributions, we calculated the weak decay con-

. RO + - rO +(*)
~1.43+0.45 for (pole/const. (52) stantstsandeS fromB"—D"/ v andB"—D" D¢’ . In

s our analysis, we consider the QCD-penguin and
electroweak-penguin contributions in hadronic two-body de-
cays within the NDR renormalization scheme at the next-to-

; 2
|ohr of the Iforrr}[hfactf(;;o(q )'h However,)trllze amtﬁpnt of leading order calculation. We also considered the effect of
change IS fess than 6 as shown in &). From this we two different g dependences of the form factor for

know that the decay constant is not so much dependent opgp, )
the behavior of the form factor. Also, when we consider the 0 (9%). The value OﬁDs is changed by less than 10% for

uncertainty from nonfactorizable effects, the decay constarflifferent form factors. o
is changed within 10% discrepancy. In Table IV we show the The penguin effects foB— DD decay are quite sizable,
results offD:, fDS ande: /st for different nonfactorizable and we obtained D= 233+ 49 MeV for the monopole type

contributions. of F§°, fp_=255+54 MeV for the constanfg®. When we

_As discussed if4], when we consider the penguin con- considered the nonfactorizable contributions, we obtained
tributions with nonfactorizable effects, the value of the decay |, — 346+ 82 MeV for theD? meson. These values will be

constantfp» is increased by 8%, however, f<f>|5S it is in-

fD*
s

fp

The decay constant is changed according togthbehav-

S
) , improved vastly when the large accumulated data samples
creased by up to 19%. So the rafig: /Tp_is decreased by  grq ayailable at CLEO 11V and IIl, and the Belle and BaBar
9%. In Table IV we summarized the values of decay constangxperiments at the asymmetiifactory in the near future.
fD:, fDS, and the ratio ofD: /fDS from various sources. Our

result forfDs agrees well with other theoretical calculations
and experimental results within errors. For the rédie /fp ACKNOWLEDGMENTS
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