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Extraction of axial form factors from B°—D*K~K*° decay
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Based onB—D®*)K~K*? decay data, which supports factorization, we propose to extract the kaon axial
form factor in the factorization framework. Experiment indicates thatth&*° pair is produced by an axial
current where only one out of three axial form factors is dominant. The axial form factor can be extracted by
fitting the K ~K*° mass spectrum with aa (1260)-resonance plus QCD-motivated nonresonant contributions,
which can be improved as data improves.
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[. INTRODUCTION ment [3]. The predictedk "K® mass spectrum has a peak
near threshold as a consequence of the kaon form factor,
The three-body B—~DK K*°, D*K K*® and B  Which can be checked by experiment. The prediction of
—DK K% D*K~K° decays were observed for the first K~K° to be in the T state and good agreement with the
time by the Belle Collaboration based on 29.4 ¥wf data observed_branching fraction gives strong support for factor-
[1]. For theB—D®)K~K*° channels, one has a peak nearization inB°—D*)*K~K°® decay.
threshold in theK “K*© mass spectrum, which can be de-  As illustrated in Fig. 1,B°~D®*)*K~K° decay bears
scribed by a dominard,(1260) resonance contribution; al- some similarity with the baryoniB°—D* ~pn decay, which
though there is a possible peak a2 GeV. In addition, was first measured by the CLEO Collaboratidd. Under
angular analysis find& ~K*° to be in theJ®=1" configu- factorization, theB°—>D**deecay amplitude contaif§]
r_ation, supporting the (1260) pole dominance picture; OThe the matrix eIemen(pF|V—A|0>, which involves both vec-
fitted pgrametgrs, however, give larger(1260) K"K . tor and axial current form factors. We had also used isospin
branphmg fractior1], by a factor of 2 or more,.than what is to relate the vector current form factor to the EM data. It was
Obt_?r']ned f“f(f" the threhe plﬁnk;na]:ssrépligtgum wecayd2l.  foung that the vector current contribution could account for
€ peaking near threshold of { Mass spectrum ~60% of the observed ratgs]. The predictedpn mass

suggests aquasi-two-body process where the collinear o
9 d ypP spectrum also exhibits near threshold enhancement. Unfortu-

K~K*° pair recoils against th®*) meson. This suggests telv. thi X t be checked | diatel
that factorization could be at work for such three-body de-NAtElY, TS Mass spectrum cannot be checked immediately.
Furthermore, there is no data on axial current baryon form

cays. In our previous work oB°—D®)TK~K®*)? and
B~ —D®)OK ~K*)0 decays, two kinds of decay amplitudes a K“°
arose due to different flavor structures that give rise to the E
D®*) meson[3]. The B~ D®)*K~K*)? process involves é
only the matrix elemenfK K*)°vV—A|0), where the
K~K®*)9 is produced by a weak/—A current. ForB~
—D®OK"K*)0 one has in addition a(K K®*)v
—A|B™) contribution, whereB~ goes intoK “K*)0 via a
weak current. <
Under factorization, th&8°—D®*)*K~K° decay ampli- § D"
tude is a product[Fig. 1(@)] of the matrix elements
(K~K%V—A|0) and(D*)*|v—A|B®). From parity,K ~K°
can only be produced by the vector current(id~K°V
—A|0), which carries botd”=0" and 1~ components. The
K~ KO pair, however, should dominantly be in the btate
by isospin symmetry. This is consistent with experiment,
which findsK “K® dominantly in 1~ [1,4]. By using isospin
rotation, the kaon weak form factoK ~K°|V|0) can be fur-
ther related to the kaon electromagnékd/) form factors in _ ‘B*+
e"e” annihilation, where much data exist. Without tuning d

parameters, we obtained the value fo3(B° FIG. 1. (@ The K" K®*)° and (b) pn pairs produced by a cur-
—D®) K™K, which is in good agreement with experi- rent. The wavy line is th&V boson.
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factors. We suggested instead that one could perform an iwherea;=c;+c,/N; with N; the effective number of col-
verse transform to obtain nucleon axial form factors once thers if nave factorization is used. In practice, we may need to
B decay data becomes available. It would be interesting ifise thea, coefficient fitted fromB— Da, decays. The ma-
fundamental quantij[ies, such as nupleon axial form factorsmx eIement(D*I(?b)V_A|§°> is the same as in two-body
can be extracted directly froB physics data. It should be decay, and is parametrized by

noted thatB°—D®*)%p spectra have been measuréd

and thea;-pole contribution could be importaf8]. How- s
ever, we cannot use them to obtain nucleon axial form fac-, + RO - v BD, 2
' D V4B =| g*'— +pp),F
tors, since these modes are dominated by transition contribu’ (Po)|V*[BY(Pa)) (g 9 (Ps+Po),F17(A%)
tions, i.e., A=x(pplj|B® (D™*)|j|0), in the factorization .
mg—m
spproach. - _ =L@,
Unlike theB”—D* ~pn case, we already have some data q®

of theK “K*°® mass spectrum for the— D *)K ~K*° decay.

In the factorization framework, th& ~"K*° pair in B®  where q=pg—pp=px+px+. We employ the Melikhov-
—D®)TK~K*? can be produced by both vector and axial Stech(MS) model[9] for the form factors 5P andFEP . For
currents. However, experiment found that K*© is domi- (K~K*9|(du)y_A|0), sinceK~K*? is produced by thev
nantly in JP=1" configuration, implying a dominant axial andA currents, in thé ~K*© rest frame, the allowed angular
current contribution. By neglecting contributions from the momentum and parity configurations fot K*° are JP
vector and the timelike component of the axial current—g- 1+ and 1-, which transform in the same way as the
(which would give 07), it is possible to obtain the timelike axjal vector current\* (07,1%) and the spatial part of the
K~-K*? axial form factors fromB°—D®*)*K~K*® decay  vector current/' (17), respectively. A convenient parametri-
data. zation that manifests the possihl€ configurations is then
In this paper, our purpose is to demonstrate the extractiogiven by
of the axial form factor from data. Unfortunately, although

more data is already available, at present khek*© mass K *0 _
spectrum is given only by combiningD K K*©, KK (PR (P soc) [ (V=A),10)
D* *K~K*?, DK~ K*°, andD*°K ~K*° modes. To stimu- 2V(g?) 9,9,
late further experimental studies, we generate mock data =iéwaﬁ8’,§:pﬁpﬁ*— ( wv “2 )8§f
based on the existing one, from which an inverse transform M+ Mic q
is done to obtain the axial form factor. In Sec. Il we formu-
late the factorization approach and define iie-K*° axial X (Mg + Myx )AL (q2) — ( 90— %)
form factors. The implications of angular analysis on the g q?
form factors will be examined, and the form factor is then 5
parametrized for subsequent use. The fit results to mock data X (D — Y (e, -q) Az(9%)
are obtained in Sec. IlI, which is followed by discussion and Pk Prer ) 8kx G My + My
conclusion in Sec. IV.
me* « 2
Il. FORMULATION + e Au(egs-A)Ao(9%), 4

The relevant effective Hamiltonian is

G
Heﬁz\/—gvcbVﬁjd[Cl(M)Oi(M) +C(w)O5(w)], (D)

wherec; () are the Wilson coefficients ang.,, andV,4 are
the Cabibbo-Kobayashi-Maskaw@KM) matrix elements.
The operators?); are products oV—A currents, i.e.,0}
=(cb)y-a(du)y-n and OZ;=(db)y_a(cu)y-a, where
(99" )v-a=ar“(1-99)q".

We concentrate on th&°—D K K*° decay mode,

since under factorization it involves only a simB8—D*
transition and K ~K*°|V—A|0), giving the decay amplitude

- Gr _ _
ADTKTK*%) = —=V,Via(D*|(ch)y_alB?)

V2

X(K~K*%|(du)y_A|0), 2

where the form factor¥, A, andA;, A, are induced, in the
K~ K*O rest frame, by the vectdr' (17), the timelike com-
ponent of the axial vectok*=° (07) and the spacelike com-
ponent of the axial vector currents (1%), respectively. It
should be noted that once factorized, the angular-momentum
quantum number of th& ~K*©, hence the allowed reso-
nances, can only bd=0,1 to match the current. Any
K~K*? or intermediate resonance component w1
cannot be accommodatgd] within factorization approach.
Upon squaring the amplitude of E¢R), the decay rate
would involve interference between the four form factors of
(K~K*9V—A|0). Simply knowing theK “K*° mass spec-
trum is far from being sufficient to constrain all the param-
eters. One thus needs further experimental input. Since we
have parametrize(K ~K*°|V—A|0) in accordance with the
angular-momentum configuration of th& K*°, it is
straightforward to see what information can be gained by
studying the angular distributions.
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/ \ FIG. 3. The observedil] K- K*° mass spectrum combining

ok ' DK K*?, D**K~K*?, D°K~K*P, andD*°K ~K*° modes. The
-1 =05 0 0.5 1 experimental fit in Ref[1] assumes only tha;(1260) resonance.

o050k The x*Npg is ~24/18 and the obtained nominal widthaf(1260)
FIG. 2. Fit to angular distribution bg(1+b co€6y) (solid), a  is 380 MeV.

constantc (dash, £sirf (dash-dot, and ¢ coS6c (dot), with

(a,b, x?/Npp) = (0.88,0.32,3.5/3), @, x?/Npp) =(0.99,4.0/4), dr dr"

(é,x%INpp) =(1.14,18.2/4), and & x*Npg)=(2.0,39.3/4), re- o :

spectively(whereNpg stands for Number of degrees of freedom

The codéc and sifd distributions are clearly disfavored by

dcosbgk dcoshyk

date. [ dMce 7 1pol (F29)?1A 05
Denoting p; the three-momentum of mesdm in the ;3
K ~K*O rest frame, ang;, in the B® rest frame, the helicity X ( 1+ —2C0§9KK) (10
anglefy is defined as the angle betwegh, and—pp [1]. My
The angular distributions coming froM' (17) and A*=°
() arg 9 (1) xa(1+b cofbyy), (12)
dry whereMZ, ., =q2. We find thatb in Eq. (11) is small due to
mmsmza,«, ®)  the factorp’,:f in Eg. (10) as a consequence of threshold
peaking, resulting in a flattened parabola which mimics a
dr's constant. We reproduce the experimental data in Fig. 3,
«constant, (6) where one can see a clear threshold peak while large

d costik EMﬁK* is suppressed. The major part of the rate comes

. . . 2 .

respectively, where we have usétland A, to denote the from the lowM region, resulting na suppresspfl; in

corresponding contributions. Likewise, faf (1*), we have = KK* frame. For higheM yy« wherep;* is large, the con-
tribution to b is suppressed by the tail of tHe”K*° mass

dl'a, spectrum.
mocl+bco§0KK, (@) It should be emphasized that, although the present data
disfavor any significant contributions fromj A,, andA,, it
dl s is possible that these contributions, however small, may
———— o coS bk (8) show up in the future when one has sufficient amount of
d costx data. It is clear, however, that one can always use angular

analysis to project out each form factor. As this is not yet the

dI‘AlA; case, for this work we concentrate only on the dominant
dcosben COS b , ©) A;(g?) term and neglect terms involving other form factors.
KK i
TheB°—D"K~K*° decay amplitude can now be simplified
from A, A, and their interference, respectively. to

As shown in Fig. 2, the data points scatter around the
horizontal linedN/d cosfck~1. One concludes that thé o Gg 8D, )
(17) and A, contributions are not favored by present data A(D K K*7)=—i EVcbefdf’hFl (a9)ALq)
and can be safely dropped at this stage. On the other hand,

angular analysis of subsequeKt* —K= decay suggests %,
K~K*? is dominantly 1" [1], therefore, preferring\, over X(mK+mK*)2pD( Ehw— %OI) )
Ao. q

It is interesting to understand howA;, with (12)

dl', /d coskc=1+bcos b, can describe the data in Fig.

2, which seems quite consistent with a constant distributionAs shown in Fig. 3 the data generally follows the experimen-
From tal fit that assumes only the;(1260) resonance, which we
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have now generalized into thg (q?) form factor. Note that m, I, T'(t)
the second peak &fl «x«~2 GeV in the data has large sta- .= L RGN 5 (16
tistical error and is dubious for lack of known resonances. In T (t= mal) + malr(t)
any case, it would require more data to clarify.
K~K*° can be produced via both resonant and nonreso- mall“al [px (1)
nant contributions. We parametrize tihg form factor by Hyggs= a7

2 \2 2 2’
including a singlea;(1260) resonance to account for the T mal) +malr(t)

resonant contribution. For nonresonant contributions, we S k0 i
take cue from perturbative QCIPQCD) [10], which states Where the partial width o, (1260)—K~K*"is given by

that at least onbard gluon is needed to redistribute the large 5 5 2

momentum transfet in K~K*°. We then follow[6] and Frrer ()= 92(mg+mi)? Ppr(Ma) | pyyee (1)

expand in 1" for the nonresonant part, withstarting at 1 to KK*AE/ = 8 m?2 (m2)’
a, Ppr\Mg,

reflect this hard gluon exchange. For simplicity, and since

data is still scarce at present, we take just two terms (

=1, 2. We further impose a 180° difference between thegng

phases of the complex expansion coefficients. This is to com-

pensate for thepossibly artificial rise at lowt from the

leading 1f term. Such alternative signs are seen in the fits of PKK* =
nucleon EM form factorg§6]. The nonresonant phases are
taken as constant. T, form factor is then parametrized as

(18

D2 )
1+ — | Ipgsl-
3y,
Comparing to the definition dof (t), the constant inside the
brackets of Eq(18) plays the same role as thatbf in Eqg.

Ay(t)= 9sMa,fa; (14), i.e., the nominal value of the partial width of
S tem2 +im, () a; (1260)—K~K*°. In the narrow width limit[', —0, we
recover

Xy %, ( t ]!
+e' —=—=||Inl—]|| . 13
t t2 0.2 13 1 5(t—m2 )
a, /1

(t-m2)2+mZ [()> Ma,Ta,

where Ma,, fal are, respectively, the mass and decay con-

stant of a;(1260), g, the a;(1260)—KK* coupling con- Such that

stant, andk, , and ¢ are the strengths and phase of the non- _ 2 2.\ 2

resonant térzms. I, z~T(mg ) 8(t—=mj )=T'5 o(t=mj), (19
The a,(1260) is broad and the width is not yet well ) )

known and could range anywhere between 250 to 600 MeV HKK*wFKK*(mal)é(t—mal), (20

[11]. It is not appropriate to treat the total width as constant, ) ) ) . .

which is only valid in narrow-width approximation. We use for I'a, —0. Since in realitymyy«>m, the “branching

[1], fraction” R of a; (1260)—K ~K*? is then defined by
I'(t)=T ﬂ (14) foc 2HKK*(t)dt
" ppw(mgl) , R= (M) .
f 2HKK*(t)dtJrf A (t)dt
where the constanif, is the nominal width ofa,;(1260), (Mg +myc) (mp+mz)

and (21

Our method for extracting the; (1260)—K ~K*° rate is
p:‘,z N similar to the one used by the CLEO Collaboration in Ref.
Por=| 1+ 3 5 |IPpl. 19 [2]. In the fit to - — v, 7°7°, which is dominated by
P 7 —wv,a; (1260), thea; (1260)~K K*? “rate” ( Rgeo
~3%) was extracted by taking into accouaf (1260)
—K~K*% and other processes that may contribute to the
a,(1260) Breit-Wigner width. This is in contrast with the
way the result was obtained in R¢L], where thea;(1260)
was thought to account for the whole spectrum, and the cor-

where, in addition to the phase space fadfgj| similar to
what is used if1], we also take into account the amplitude
squared ofa;(1260)— (pm)s_wave- The total width of
a,(1260) is approximated by tha;(1260)— (p7)s_wave
partial width. ) i i : =

The branching fraction adiy (1260)—K ~K*© can be ex-  esponding factoRgee is obtained by usingRge).=5(B
tracted by taking the ratio of the areas under the spectratD K K*%)/B(B°—D"*a; (1260)~15%. Only in the
functions of a;(1260)— all [approximated by a;  harrow width andm, >my« limit that Rgeje reduces toR
—(p7)s—wavel aNda; (1260)— K~ K*?, respectively defined in Eq(22).
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Il. RESULTS ?20 i ;
Throughout this paper, we usea;=0.935, Ma, @15 /J/TJ{
=1230 MeV,fa1=229 MeV, and the CKM matrix elements <10l N !
. = | b
Vyg=0.975,V,,=0.039 as in Ref[3]. o // %% ?
The mass spectra plotted in Fig. 3 is taken from REF, 2 ! § \\% \+ St
which combinesD *K~K*©, D* *K~K*°, DK ~K*?, and g4 of TR
D*%% ~K*® modes. Our model parametrization in Sec. I, 1.5 2 2.5 3
however, is constructed only fob K~ K*°. Since our Mo (GeV)

present purpose is only to demonstrate the feasibility of ex-
tracting theA, form factor fromB decay data, we shall make _ D _ -
our ovx?n moclk dataon which to practiZe the extraction —DK K*? assummg_fuve times¢150 fby %) the original data
Starting with Fig. 3, which is based on 29.4 fbof da'ta [1] of 2_9.4_fb‘1. The solid curve corresponds to Eg2). The d(il;sh
we first transform fromdN/dMgs into dB/dMygs, nor-  Corve 1S Gven bygs=14, I', =430 MeV, x,2)=8(1) GeVt,
KK KK and ¢=—40°. The dot-dash curve is given hy,=0.89, I'y,

malized by the measured(D*K K*°)=[8.8+1.1(stat) B 4 A :
+1.5(syst]x 10”4 [1]. Since the KEKB accelerator has al- C_a??i%t'\ﬂﬁ;/’iﬁégég:jﬁgii)ssee%  and ¢=201°. The verti-

ready accumulated over 150 millidB pairs (~140 fo 1)

by summer 2003, we take our mock data to be five times th?}hase and ai P ;

'S tqreourn ak : , and gives a negative imaginary part. Therm con-
original one (-29.4 fb ), i.e., ~150 fb ~, but keeping the  yjp, 105131 9% to the nonresonant contribution and domi-
central value for3(D "K "K*") unchanged. Next, we refine 5ieqa.  compared to only-2 % fromx,, where we have
the resolution inMy» by rebinning two bins into three, p it in destructive interference between andx, parts.
again keeping the same central value and maintaining con-  js yseful to investigate thg? behavior in the vicinity of
sistent statistical error. . _ the best fit values of Eq22). We find that, withinA 2

The second peak a&flxx~2 GeV remains after rebin- =1, the x2 depends org, and ', roughly via the ratio
ning, but no known resonances can account for it. We, there- /l,“ h . SI A ith differi
fore, remove it by handn order to do so, we first assume the 9s/! a;; N€Nce many “solutions” exist with difteringa,
data has a shape that roughly follows the curve given byvidth. This is because the rate is dominated by the near-

some chosen set of parametegs=1.4, Iy =430 MeV, threshold contribution where the- mgl factor in EQ.(13) is
x;=8 GeV?, x,=1 GeV#, and ¢=-40°, which give small compared tan, I'(t), hence resulting in a resonance
B(DTK™K*%)=8.4x10"* and x*/Npp=22.6/26. The term that is roughly characterized /T, Since this is
branching fractionR of a; (1260)—~K~K*° given by Eq.  inherent in our form factor model, one cannot determgae

(21) is 4.3 %, which is small compared to the val@e-15 %) : =i
of Ref.[1]. With this curve as a guide, we remove the secondand +Fa_1 soeparately even when the . independeft
K~K*" spectrum has become available. One, there-

peak, but respect the statistical error in the correspondin?_o’rg needs independent input an(1260) resonance, which

Mgk range. | !
Having generated the mock data, we then redo the fittingV€ discuss in Sec. V.

The best fit withy?/Npe=19.2/26 is obtained with the fol-

FIG. 4. dB/dMyy+ (in units of 10°%) mock data forB®

lowing: IV. DISCUSSION AND CONCLUSION
gs=2.41, ', =678 MeV, x;=832 GeV, We see that independent input @n(1260) width is
needed to extract th€-K* axial A, form factor. To clarify
X,=3.07 GeV}, ¢=-18.7°, (22)  this point further, we note that the— v K~ K*° process is

very similar to B—D¥K K*?, with a,Ve,(D*|(V
—A)#[B% in Eq. (2) replaced byu, y*(1—ys)u,. Factor-
ization in this case is basically exact, aid K*° production
comes only from the axial current. By using the best fit val-

which give B(D"K K*%=8.33x10"4, and a larger
branching fractiorR=8.18 % due to a larger strong coupling
0s. The fit result is shown in Fig. 4. The dominant contribu-
tion is from the nonresonant term, which give$4 % of the
rate. Thea;(1260) resonance contributes onhy9 % of the

rate by itself, with the remaining-36 % arising from inter- B
ference with the nonresonant term. The interference is con-
structive because the nonresonant phase— 18.7° lies in

the same quadrant as the resonance phase !tan
[—mall“(t)/(t—mil)], which varies between-90° to 0°

for t=ms .

In Fig. 5 we show theé\; form factor with the parameters L3 2 25 3
of Eq. (22). The relative sign between the real and imaginary
parts of the form factor is mainly due to the phage FIG. 5. Plot of|A,| (solid), R§A;] (dash, and InfA;] (dot-
=—18.7°, which is coherent with tha;(1260) resonance dash from Eq.(22).

*\
05|  RelA] =

A Form Factor
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ues of Eq.(22), we obtain B(r— v K K*9=53x0"3  —D"K K*?study, including angular analysis and proper pa-
~0.5%, similar to Ref[1], and is more than twice the mea- rametrization ofr-p axial form factor that respects PQCD
sured rate of (2.4 0.4)x 1073 [11]. for largeM . There is, of course, the need for concurrent

Our larger predicted— »_K ~K*° rate can be understood check on validity of factorization. This may then involve
T : BD =Y -
as follows. Although bothB(B°—D K K*9) and B(r extraction ofFy°(g?) from B®~D "¢ v.
— v K"K*%) are proportional tdAy|2, 7— v, K K*° re- Our result reveals that the contribution from g 1260)
ceivTes contributions only from the région d;nKK*<m _ resonance {9 %) is much smaller than that from the non-
our mock data imolies-60 % of theB®— DK~ K*° raTte resonant part 54 %). While this underlines the impor-
comes fromM <pm The dominance of near threshold tance of nonresonant part, the smallness of d1260)
contributions :J* estTe.d B°—D*K-K*0 data translates resonance contribution is curious. Recall that.in Be
0al KggK*O Thus. to reduce KK *0 —D*K™K? decay we have-resonance contribution up to
f?o; zirgoeg% Véown 00 Lz’s(')/o oorr?eur(l:ee(dT:t;Treduce) the 20 %[3]. It should be pointed out that, throug)(3) rela-
' e tions, thep resonance contribution %X is highly con-

relative contribution coming from near threshold. We illus- strained by the well-measuregl resonance contribution in
i i g 0 -
trate this by the dot-dash line in Fig. 4, where o2 % of kaon EM datg3]. It is not clear if the smallness of

the rate comes fronM «x»<m_ and the peak is shifted to- PP . .
ward highert. This would have given the correct rat8¢r Lzsn(intae r:rcne Coogt;f;tlootze'f ?]r;r?(;tlfte:]cet (;fn?;\llr;ggsl g;?ROCTE;eSO_
i *0 -3 0 —K*0 : '

—¥,K"K*)~2.1x10™ and B(B —’P+K K*®)~88  ~109% seems to support a suppressgfl260)-resonance

X104, but seems to disagree with the modR®  contribution. It is interesting to see that, if we follow RE]

—D*"K~K*? spectrum. to take the ratio between the rate contributed fray(i1260)
Recall, however, the comparison between the predicted|one (994 of the total and the rate oB°—D " a; (1260)

spectrum oD 'K K with that of D°K"K® in Ref.[3]. Due  from Ref. [11], we obtainR~1.3%, which is about 9% of

to the additionalB— KK transition mechanism that is as- o gelle resulRgee~ 15 %. The discrepancy could be due

¢ 2 O —KO
ymptotically 1t%, the D"K ™K spectrum has a peak closer (g the hreakdown of the narrow width limit and the physical
to+thei trg)reshold {250 MeV above threshp]cthan that of ¢35t of Myks <M,., which are essential fdRge to be iden-
D"K™K" (~600 MeV above threshold Since the mock Hcal with Rdefinéd in Eq.21)

data used in the present work is generated from publishe — ) )
data that combinesthose of D*K K*°, D**K K*°, The case ofB°~D*p°7~ is somewhat better in the

DK ~K*0 andD*°K ~K*° it is conceivable that the real Sense thap 7 is dominated by the; resonance. However,
data forB°—D*K-K*° could be somewhat closer to the there are many resonances that decay topthefinal state.

dot-dash line in Fig. 4, which peaks at400 MeV above One can extradB—Da;(1260) rate by suitably considering
threshold. In other words, the peak near the threshold of Fighese resonant and nonresonant contributions. The branching
3 (or Fig. 4 could be due to thed*)°K~K*° modes, fractions of B[B’—D *a; (1260)]=(0.60+0.22+0.24) %
whereas the apparent peak-a2 GeV in Fig. 3(which we andB[B~— D% (1260)]=(0.45+0.19+0.31) % were ob-
removed in Fig. #might be some hint of the behavior of the tgined by an analysis oB—Dmmm decays based on
DK~ K*® modes. The situation can be clarified by sepa-— 200 pb ! of data[12]. The large systematic error is domi-
rating DK~ K*® and D°K~K*° with more data. We note nated by uncertainties in fitting and are estimated by consid-
further from Fig. 5 that|ATK*(q2=(1.5 GeVY)|=1.3 is ering alternate backgrounds. The mass and the width of
larger than|FfK(q2=(1.5 GeVY)|=0.7 as fitted from kaon a;(1260) were taken & priori in the extraction, which may

EM data Ref[3]. This gives further support of our conjec- No longer be appropriate when the data has improved by
ture that contamination o~ —D®*)°%K ~K*? in the mock more than three orders of magnitude by the B factories. To

data could be responsible for the enhancement of our reduce the effect caused by uncertain properties such as the
— v K K*? rate, width and subdecay modes af(1260), an amplitude that

From the point of view of extracting the timelike” K*©  takes into account as complete substructures,1260) as
axial A, form factor,7— v ,K “K*? is better because the pro- Possible is needed. Furthermore, as we have seen from the fit
duction ofKK* is purely proportional t@&\,. However, it has  to theB°—D *K~K*° data, a nonresonant part that respects
limited range in momentum transfer. In contrast, B8  PQCD at highet may contribute significantly to the results,
—D*K~K*? mode allows us to probe higherbut one has Which must also be taken into account to complete the con-
the associated factar, F2° [see Eq(12)], which means one Struction of the amplitude. Of course, the cost would be to
is further subject to possible corrections to factorization. We200St the number of fit parameters, but fortunately one now

have assumed certain values &F 2° to extractA,. Amore @S enormous amount of data. .
appropriate way to proceed would be to tred and As noted in the end of the previous section, &1€1260)

alF?D(qz) on equal footing, both as suitably paral,ne,[rizedcontribution depends oz_msr:mdl“al roughly through the ratio

functions to be determined from data. To be able to do sogs/l“al. Thus,B°—D K ~K*° mode is not so powerful for
one needs further independent data, such as an analysis @étermining the resonance parameters. One needs indepen-
B—Dpm decay aimed at extracting— Da;(1260), which  dent determination of these parameters, espedbsliyfrom

should be performed in a similar way to ouB®  other sources. Therefore, it appears that, to extract the axial
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K-K* form factorA; and understand properly tlag(1260)  particle phys_ics, and further insight may perhaps be gained
component, one needs to perform a combined analysis dfom quantities such as thi-K* axial form factor. Our
B -D*K K*°, D" p%z~, D*¢ v, andr— v K K*°, study already indicates that the nonresonant contribution,

In conclusion, based on what is revealed by 294fb needed to account for largebehavior, is rather significant.

data from Belle. we have illustrated how to extract the time-The current discussion also illustrates how nucleon axial

i i = 0D pp
like K™-K*C axial form factor A;(M%,,) from B form factors can be extracted fro®°—D®*) pn decay

—D 'K K*? data. The method can be easily generalized tPnce the spectrum becomes available.

other form factors by angular analysis when more data be-
comes available. With~300 fb~ ! data already accumulated
by KEKB and PEP-II, if the case for factorization in such  We thank A. Drutskoy, H.-C. Huang, and H.-n. Li for
three-bodyB decays is further strengthened, the B Factoriegliscussions. This work is supported in part by the National
may be promising for the study of hadronic form factors thatScience Council of R.O.C. under Grants No. NSC-92-2112-
may be otherwise inaccessible. Hadronic form factors havi-002-024 and No. NSC-92-2811-M-001-054, the MOE
played an instrumental role in the formulation of nuclear andCosPA Project, and the BCP Topical Program of NCTS.
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