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Abstract

Some semileptonic weak decays of vector mesons are considered
in the framework of the most popular quark models. The predicted
branching ratios are unfortunately too small to make a study of these
decays realistic at meson factories under construction.
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1 Introduction

Weak decays of hadrons play an important role in our understanding of both
perturbative and nonperturbative aspects of Standard Model. On the one
hand they involve Kobayashi-Maskawa matrix elements and higher order cor-
rections to weak currents. The latter are calculable perturbatively to high
accuracy within the Standard Model framework, and the former are crucial
parameters of the theory, not determined by 1t, but extracted from experi-
ments. on the contrary, another ingredient of these weak decays, hadronic
matrix elements of the weak currents are not calculable at present from the
first principles and are subject of nonperturbative QCD, the acronym which
in reality means a paradise for various phenomenological models of hadron
structure.

Semileptonic decays with 0~ — 0~ and 0~ — 1~ hadron transitions at-
tracted considerable attention, as they are promising experimental sources
for extracting the Kobayashi-Maskawa matrix elements. The reviews of the
theoretical models, involved in such a type of exercise, along with relevant
literature can be found in [1-4] and we don’t repeat them here. Instead we
focus our efforts on giving a reliable estimate for semileptonic decays with
1= — 0~ hadron transitions. Such weak decays escaped consideration simply
because very tiny rates are expected for them. Indeed, rough estimate of the
semileptonic decays rate is given by the one third of the free quark decay
width, assuming that the spectator antiquark 1s irrelevant. It is straightfor-
ward to get this decay width [5]
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where Voq is the relevant Kobayashi-Maskawa matrix element and F(z) =
| — 822 + 82° — 2% — 24z*Inz is a phase space factor, lepton mass being
neglected.

Branching ratio, which follows from (1), for example, for J/¥ — Dy etv
decay is about 10~%. and other vector meson weak semileptonic decay branch-
ing ratios appear to be even smaller.

Below we use two the most popular models to give more elaborate es-
timates for the vector meson semileptonic decay rates. These calculations
were motivated by the fact that several high luminosity meson factories are
expected to come into operation in near future.

2 General Considerations

Let us consider V(QQ) — P(¢Q)e™ v semileptonic decay, where V(QQ) and
P(¢Q) stand for vector 17 and pseudoscalar 0~ mesons, made up from Q@
and ¢Q quark-antiquark pairs, respectively. Corresponding amplitude looks
like

and we will have after averaging over the vector meson polarization and
summing over the leptons spins (lepton mass is neglected and utu = 2F
normalization is used for lepton spinors)
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AT = 2GHVial*Spl1 - w)kir*kar” ) < VI OIP >< PULOIV> -
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Let us decompose [6]

Z < V(P.6)|JHO)|P(P) >< P(P)|Ju(0)[V(P€) >== —aguvt

5y

+ Y Boas(P 401 P)u(P+ 0P+ 7€ (P+ PPP =P B3)
I‘J'],-l?]:i
and note that terms from (3) containing (P = P'), or (P — P'), don’t con-
tribute to (2), because. for example

(P = P')uSp(1 = 75)k17* kv’ = Sp(1 — s)k1 (k1 + ko)kay' =0
as lepton mass is assumed to be zero.
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Scr only @, 44+ and 4 invariant form-factors contribute to F_ﬂi and it is
stralghtfnrward to get the following expression for the differential width [6, 7]
(in P = 0 vector meson rest frame)

d’T(V = Pewr) 1 GEMy,

dzxdy 8 320

Vaal? {ﬂ'ﬁg’ + 2844 [dz(z4 — 7)-

{1 - 20)) - 2vles 22+ 30) | (4
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where z; = (1 - ﬂ—{%) and we have introduced dimensionless variables ¢ =

E./My and y = (P;{?J = Mti’ E. being the lepton energy.
Thus decay width

T4+ Y+ 2T
I'(V — Peb) :f Tndy (5)
T Y
with (z4 was given above) [7]
dz({z4 — z)
z.=0 y Y= = 0 1
y 9 1-2z

These integration limits are determined by decay kinematics.
Note that for decays to et v the sign of the term proportional to v in (4)
should be reversed. The simplest way to see this is the following. If lepton

. (VP et 3 3 -
mass is neglected, when ( =5 e'v) can be obtained from & F(V;;i e~ 9)

by replacement z — z* = %‘; But it is easy to see that z* = 4 —z+ 3y and
so 4z* (24 —z*) — y(1 — 2z*) = 4z(z4 — z) —y(1 — 2z), but z, - 22" + 3y =
"(I+ -2z + %y]

It is convenient to introduce form-factors which characterize hadronic
matrix element itself

< P(PE)”H(D}H”(P, E} = 'igf_,_w;me”(P+ P’}l(p i Pf).:r_
—feu = (¢ PYay(P+ Py~ (- Pa_(P=P),. (6)



Comparing (6) and (3), and using
E € €0 = —GJuv + --—P”PV
v o . MV |

it is easy to find
a:f?+4M$rg213'2 . y=2¢9f
2 2 -
ﬂ++:;%E—MEQEH-F%[%%-_y_l]fﬁ'i'“ipms (7)

where
MZ(1—y) + M)

IMZ
Another popular set of form-factors is defined through [8]

52 _ [
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< P(P)IL(0)IV(P,€) >=

€- g ' 2 ’
P, . P e =P-P.
Dots here is for terms proportional to (P — P’),, which do not contribute
to decay width for massless lepton.

Obvious relations between these two sets of form-factors are

~eu(My +Mp) A1(q°)-

2
9(¢*) = %ﬁ;: f(g*) = (My + Mp)Ax(¢*), 9)
_ Al(gY)
vy e

Some model for hadron structure is needed to concretize the introduced form-
factors.

3 ISGW model

The Isgur-Scora-Grinstein-Wise model [9] uses nonrelativistic quark model
wave functions to predict weak hadronic form-factors. Strictly speaking, this
model becomes rigorous in the weak binding limit where My =~ 2mg and
Mp ~ mq + mg, and near the zero recoil point where ¢ = ¢ reaches its
maximum value t,, = (My — Mp)?. But it is assumed that the resulting
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form-factor formulas are valid even beyond the weak binding regime. More
serious problem is that the nonrelativistic quark model predictions about the
(t,, —t)- dependence of form-factors are not reliable when t,, —t becomes large
compared to typical hadronic scales. Nevertheless this model proved to be
successful and up to now remains one the most popular one, maybe because
»it is better to have the right degrees of freedom moving at the wrong speed
than the wrong degrees of freedom moving at right speed” [10]. Updated
version of the ISGW model, which incorporates relativistic corrections heavy
quark symmetry constraints and more realistic behavior of form-factors at
large t,, — ¢, is given in [10].

In the weak binding limit the state vectors of the nonrelativistic V(QQ)
vector or P(gQ) pseudoscalar mesons can be represented as a superposition
of the free quark-antiquark states [9, 11]

2 dp
V(P,e) > = \/szfWEc};’*x

ms¥
ol damima s o] s imon o
x € f{m)pV(P)!Q[MVP“I'P}S] Q [ﬂr_’fvp !sl>a

- dp
P(P)> = VOMs [ s 3 CR
%ﬁ-i'ﬁﬁ] Q [’—“ip-ﬁ '}>. (10)

|
We use < P"iﬁ 34— (Eﬂ)aﬁEﬁ{f-"' - ﬁ) normalization for the meson state
vectors while < p'|p >= (2w)3 % §(p' — p) one for the state vectors of
quark (or antiquark) with mass m. €_), €(0) and €(4) are three independent
polarization 4-vectors for the vector mesons. C?1* are the usual Clebsh-
Gordan coefficients that couple s and § quark and antiquark spins into the
meson spin and polarization. At last, |Q[p1, s]Q[p2, 8] >= at (F1)b3 (P2)|0 >,
at and bt being the quark and antiquark creation operators. Note that our
normalization convention indicates the following anticommutation relations

(@ (@), )} = (@65 = @i - . (1)

To obtain the quark model weak transition matrix element, one should re-
place J,,(0) weak current in < P(P')|J,(0)|V (P, ¢) > by the quark weak cur-
rent j,(0) = (0)y,(1—75)Q(0) (the Kobayashi-Maskawa matrix element was
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already separated), decompose quark field operator (note wt) (k)u) (k) =
v+ (k) (k) = %24, ,, normalization for the Dirac spinors)

W(0) = 2[ (;ZEE{M(E)H{H(E) + bF (k) v (F)]
A

and use the anticommutation relations (11) along with the nonrelativistic

approximation £ = /m? + p* ® m. As a result we obtain (in the vector
meson rest frame P = 0)

mQ

< PPYILOV(P,e) >= VY [ o lsub(GLP +Pov ()

x 3 COCHe - imyily) (P’ + Fyva(l = 10)u(g) (F)- (12)

mass'F

To simplify (12), note that

: )
doig e LBt i) (P )
?) v/ 2m(po + m) 2m

where x!*) is the rest frame spinor, and

mg!_cgﬂj e £y CIPX ) = Hd M xH) = xOge - (-
VA Ve e,y + VIR e €

o %(1 * ?D){Tﬂf , f;m = Y€, EE_H + '_T—f" EE—]}TE s

Here.y4.= —:}5(71 + iy2), ¥- 715(71 — iv2) and €} = —ex property was

used in the last step (note that ¥.¢ = (=1)’y-s€(0))-
s=0+
Thus (12) transforms into
' \;‘MPMV dﬁ' « fTRQ =
< P(P)|Ju(0)|[V(P €) >= g (Ew)E{PP(MpP + p)ev (p) x
xSp{(L+70)7 - &5 (6 + mg)vu(1 — 1) (8 + mq)}, (13)

where pj = m, and p’ = P+ 5.
It is now straightforward to extract the Lorentz-invariant form-factors
from (13) once wp and py wave functions are specified. It is assumed in
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the [ISGW approach that in the role of these wave functions one should use
Schrodinger wave functions for the usual Coulomb plus linear potential that
proved to be useful in quarkonia spectroscopy. But to simplify numerical
calculations, they in fact used variational solutions of this Schrodinger prob-

lem based on Gaussian type harmonic-oscillator wave functions. In our case
a2

the relevant trial function is p(F) = g—m exp (—4%r?/2), its momentum space
image being
2,/7

e(p) = (-Tw) mexp (-5%/26°) (14)

with @ as variational parameter.
Let us introduce designations

1 S TR e 2
< Ag >= ESp{(l +%0)7 - &5 (p’ + mg)r07s(P + me)}

and analogously for < A >, < Vo > and < V >. When we will have in the
nonrelativistic limit [11]
< Aop >=(mg +po)p’ €+ (mg+po)p-€—
—lt-2'[1r1r1,5;;;{15’.'*+f?)-.”f‘-%*rn,;.ji"-f'}5
< A>=e-F' F+E PP +p' -pE+mgpo €4+ mopy {+ mgmq €
> dmgmqé— - (P' + e+ (F- (P’ +9)+(P'- 9P+ (F- 9P, (19)
<V >=i{(mg +po)ex p' — (mq +po)€x p} =
- 2i{mg€ x (P' + p) — mq€ x p}.

Using the last expression in (15) along with the equalities

dp. .. g =
f(%}a‘PP(ﬁ‘P’*FﬂﬂW(ﬂ -

_ (BeBv\*"? oyt iz
_(.szw) e“p{*wpm 8%y = F(t), (16)

where g3y = (8% + B¥), and

dﬁ mg 5y — meg .Sff F o !
Ld r = e m—— t P 5 ].T



we get from (13) (it is supposed that the vector weak current V(0) will be
not confused with the vector meson V) '

P(P)|V(0)|V(P,¢)) =

P 1 1 mo 5% }
=ix P/ MpM {—-—— ' F(t),
| Y1mg, 2 Mp B2, (t)

where 3
pe=lao ] (1)
On the other hand according to (16) we should have in the P = 0 frame
< PIV(0)|V >= 2iMygéx P'.

Comparing these two expressions, we immediately get

1 [Mp 1 mgq ;3,?;}
=3 MF(){mq 2p- Mp B3y | oy

Analogously the first equation in (15) leads to

a+(Mp + ﬂva) +a_ (Mrv - Mp] —

= Vi { - LT B, (20)

\mg  2u4 Mp Sy

There is some subtlety in using the equation for < A > from (15). For
€ LP’ polarization it readily gives

f=2VMpMyF(t), (21)

while for € ||P' polarization it involves ~ 5 terms about which there is no
guarantee in our nonrelativistic approach. Nevertheless one can get the cor-
rect answer by separating [D-wave partial amplitude, because there is nothing

intrinsically relativistic in recoiling into a D wave [9]. So let us disregard ~ &

terms from < A >, that correspond to a S-wave, and also in

aps oo g
f (2:]339}’ (F + Dppjev (P) = AT ? & + Baig;, (22)
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omit the first term, which leads to S-wave amplitude too. Using

: alen 3 4
f(z—d;rp")gsﬂ}(ﬁ+ Npev(P) = {2 ﬁ;ﬁv ¥ EEP:] F(t)

and
— 7 . 132 IBE JLlj. - a
[ aZser(E+ 05 ev () = s )

we easily obtain

_15 23
B= 4}3%;“(;&). (23)

Now we have all necessary ingredients to get a relation which follows from
the D-wave relevant terms of < A >:

____Mp(t)[m@ By _1ma ﬁ?’]_ (24)

Mgy

L Mp Qﬁgrv 4 M_l% 3?’?’

From (20) and (24) a4 form factor can be evaluated. Nothing that in

A L : - My-M mg-me _ 1
the weak binding approximation “Z=2roE & emedt = o=, we get

2 1 m%y B¢ 1
MPF(t{lmQ Bz 9 Bv_ _ }

a4 = IT{; qu Mp ﬁ%'«’ 3 81”'— ﬂff}% ﬁ:‘;"i’ anq

Let us further transform

1 mg Bt 1 mg (B2 — B83) + (8% + B3) E

me Mp By g Mp (8% +53)
1 mgq .3;: ﬁp+ 1 mQ+mq'mqﬁ

1_ b 1 mqﬁ%_ﬁ?‘%}‘
Mg Mp Mp mg ,63:—1*,312:

=

This enables to rewrite a; form factor as

Mp F(t) [—_1 mg By -fp 1 my B

25
Mg ﬁ$;+3}2; dn_ Mp 34;:-1; (25

=N My 2Mp

Having at hand (19), (21) and (25) expressions for the g, f and ay form
factors, the semileptonic decay width can be evaluated through (4), (5 ) and

(7) formulas.
11



4 BSW model

The Bauer- Stech Wirbel model [8,12] uses the quark model to deal only with
one point g2 = 0. In mntrast to the zero recoil point, considered previously
in the ISGW model, ¢* = 0 point can be highly relativistic. So the relativistic
treatment of quark dynamics becomes unavoidable, although this dynamics
greatly simplifies in the Infinite Momentum Frame. It is convenient to rep-
resent meson state vectors in this frame in the slightly different from (10)

form
V(P,e)) v/‘zfdpldpﬂﬁ'“@m%(P - P1 — f2) X
21)3/2\[ propao

55mM

KC}?E ( Em'a'gv {pl]IQ[pli ]Q[pzl g]}i

¢ dprdp, fmemqg . -, .
o \/-E/ 2m)3/2 PmP&nﬂP K

3T

xCayep (P1 Va1, s]Qlp2, 5] > . (26)

In the Infinite Momentum Frame and for § = Py — Pp = 0 we have o T

(Ev,0,0,P), Pp, = (Ep,0,0,P), P = co. But By — Ep » . Al
That is ¢ = 0 just gives ¢ = 0 point.

Let us introduce the longitudinal momentum fraction carried by the active
quark in the meson z = Ele when the normalization condition for the e(p1)
wave faction, which follnws from (26), is

[ dedriote, s = 1. (27)

The concrete form of this wave function is inspired by the relativistic
harmonic oscillator model and looks like [8] (for the meson of mass M made
up from active quark ¢ and spectator antiquark Q)

olz,7r) = N\/z(1=2) exp( ;;3;) x

M? . - mﬂq ;
s T i B e R
X exp 502 (:: 3 W ) ’ (28)

where N is determined from the normalization condition (27). The dimen-
sional parameter w controls transverse momentum suppression and equals to

12

!

the average transverse momentum w? =< 2 >. In the role of = we can use
B parameter from (14), as pr is not changed by the boost along z-direction.

Manipulations which had leaded to (12), now give for § = Py — Pp = 0

(PPILOIV(P.)=2 ¥ [df\/™22popt €5 Cix

mss'¥

u}

X€ - €y 23 (B)ov (Ve (97 (1 =~ v5)ul), (7) . (29)

In the infinite momentum limit py = My + P = \/m%, + 2P+ p2 o

zP, po=4/m2+p*— P and
u’(p) = g X{"} -3 58k mv?mrP ‘)
\./Em(Pu‘l"m}

So (29) transforms into

p(P)¥v (D)

r-

x

(P|J,(0)|V) = /d:.:d" a8

xsp{é(lw)—? P —— *?‘s){ﬁ+mo}}1 (30)

where f' = pand pj, —» zP.
From (15) we will have in the P — oo limit

<V > i(mg —my)éx j
On the other hand according to (6)

oo
™y
i

M2 - M

x P;r.

PIV(0)|V >= 2ig(Ev — Ep)éx Py — ig
Comparing these expressions of < P|V(0)|V > and using

1
] dr—50p PPy () > )8 B,

where

fdpr/ ~ ¥p(z.Pr)ev (2. Pr), (31)
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we get

P Rl A 1ohava 1) 32
g("i —U)'—M%__M;J' ( )

But this gives the form factor only at one ¢® = 0 point. For values of ¢*
others than zero. the BSW model assumes nearest pole dominance:

hd'!l hﬂ.g hV

2
r’u(q?} =5 7 ‘42({}2) - 3 Vl(q ) - 2! (33)
1-.—,3:—; 1—-*3—'M12+ l_Mf_

Thus the g2-dependence of form factors are determined once the masses
of the appropriate 1~ and 1% vector mesons are known.
Then (32) indicates, that

g = iy

hy = ————J. 34

e ke (34)
Analogously, using < A >— z(mq +mg)P €4+2(€-p) p, < PIA(0)|V >=

fe & % »

2(e - Pp)ay Py and ¢ - Pp = {%f: — 1)€- Py, we can get f = (Mq + Mg)J,

and so -
Ria = bt ., 35)
A7 My + Mp (

Again there is a subtlety in extracting a4. Instead of giving a rigorous
derivation, we prefer the following educative guess. Noting that for Py, =
(Ev,0,0. P) the longitudinal polarization 4-vector €y, = 3?17(}7’, 0,0, Ey) =

%{11 0.0, 1), we obtain

fdf{ PlAo(z)|V >= (27)%6(By — Pp) < PlAo(0)IV >

-

— (Ew]ﬂﬁ(ﬁy - ﬁp) {fﬁu + (%E - l) eaP(Ey + Ep)ﬂ+} —*

—+ (27)%6(Py — Pp) {f — (M} — Mp)ay} Miv_

On the other hand @50 = [ dZA¢(z) is an appropriate weak charge, which
in the exact flavor symmetry limit transforms |V > initial state into e

final state and so

/df(P!.‘lu{zjli’) = (P(Pp)|QsolV(Pv)) =

14

?—

= (P(Pp)|P(Pv)) = 2P(27)3(Py — Pp).

In the broken flavor symmetry case one should expect instead

< P(Pp)|Qs0|V(Py) >= 2PI(2x)36(Py — Pp),

with I as the wave function overlap integral.

1= [dpr [ deghle,Privviz ). (36)
Thus we obtain i
ay = m[f — 2My 1]
and so 2 My gy 1 8
T Ty Pt g T R (37)

(34), (35) and (36) formulas and the nearest pole dominance hypothesis
completely determine the weak form factors in the BSW model.

5 Heavy quark limit

In the limit in which the quarks active in weak transition are very heavy, all
form factors for this transition can be expressed in terms of a single function
£(¢) called Isgur-Wise function [13]. In the case of 17 — 0~ transitions these
relations look like

Ay = YRR (14 )8(Q)
Ay=V =4 /e (1+ §2)EQ) (38)
where M2 4+ M2 —
A Fmvffp

Again some dynamical model of mesons is needed to calculate the Isgur-
Wise function £(¢) (as an example of such calculations see [14, 15]). But
one can use instead some phenomenologically successful parameterization. In
particular, the following parameterizations was shown [16] to fit experimental
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data reasonably well

220" 5 1.45; (39)

In our case. heavy quark limit can be applied to T — BYe~ i, decay.
Despite of different analytical forms of the Isgur-Wise function, all four
parameterizations from (39) give essentially the same Br(T — Ble~7.):
4.1-107%° 3.7-1071° 3.8-107!° and 3.8 - 10717 respectively.

For heavy-light transitions, as for example in J/¥ — D7 et v, decay, the
Isgur-Wise scaling (38) is not applicable. Recently B. Stech proposed [17] a
phenomenological model for semileptonic form factors which generalizes the
Isgur-Wise scaling. It is supposed that instead of (38) the following relations
hold

Ay = LT (14 )by, (O)pv (Q), Az = 3/ BE(1+ HX)ha, (Opv (€),

JHe (14 ¥ )hy (v (). (40)

The function £py(() is the same for all form factors for the given initial
and final states. It approaches the Isgur-Wise function in the heavy quark
limit. On contrary. h-functions are different for each form factor and approach
unit in the heavy quark limit. The concrete expressions for the {py () and
h-functions can be found in the original paper [17].

b
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6 Numerical results

To perform numerical calculations within the ISGW model framework, one
needs to specify quark masses and 3 variational parameters. We use the
following values for quark masses [10]

my = mg = 0.33GeV, m, = 0.55GeV, m, = 1.82GeV, my = 5.12GeV,
and .3 parameters (in GeV)

Ji = 0.44, 3p, =045, Bp, = 0.56, fp, = 0.43,
g, =092, 83, =037, By =002 Py =11, (41)
16

All but the last values in (41) are from Table A2 of ref.[10]. The value for
T was obtained by minimizing < ;%b + V' >, with (14) as a trial function and
V(r) = =42 4+ C + br, where [10] o, 2 0.3, b = 0.18GeV?. C = —0.84GeV".
This minimization problem leads to a cubic equation

‘33 o Ba,mb 3:_-_. Qbmb

§ 77 P ugrad

with @ ~ 1.1 as a solution.
Note that this variational solution corresponds to the T-meson mass

=i
My = 2mp+ < e~ + V > 0,44 GeV,
b

which should be compared to the experimental value [18] 9.46 GeV.
As was already mentioned, the ISGW model predictions about the high
(tm — t)-behavior of form factors are not reliable. In numerical calculations

we use more realistic behavior, suggested in [10] (although we don't use other
refinements of the model given in [10])

Bp Bv )Hﬁ ks e
F i 1 e tm 8 1
- (552) |1+ grittn-n| (42
with .
] 3”'1 i ?
P 9 2t (43)

= 4mme o QMPMVBE,,V 5 -"‘IPJJ'L-‘ ’

The last term in (43) differs from zero only for b — ¢ transitions and
equals [10] Ar? ~ 0.39.

For the BSW model one needs in addition 1= and 1% pole masses to
define the form factors q*-dependence. We use the following values beauty-
charm mesons are not yet discovered experimentally. Predictions for their
masses were taken from (19] (in particular, Mg, = 6.253GeV). Value of
M+ = 5.745GeV for (bi)-meson is also a potential model prediction taken
from [20].

Table 1:

Decay |@¢—= KTe"b|J/p = Die*v|J/b— D7e’v|T 5 Bie o|[T - Blfe v
M,+,GeV | 1.273(K:1) | 2.422(D;) 2.535(Dy1) 5.745 6.717
M,-,GeV | 0.892(K") 2.010(D") 2.112(D}) 5.325(B") 6.317
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As was already mentioned earlier, we consider w-parameter of the BSW
model in (28) to be the same as the corresponding 3-parameter of the ISGW
model from (14). For the T — B[ e~ v decay this choice gives 5-times smaller
branching than it is expected from the heavy quark limit. Especially sensitive
to this parameter is Br(T — B e~ ), which is in fact determined by the
overlap of the wave function tails, and it is hard to expect that this tails
are correctly given by the simple parameterization used in the BSW model.
So we decided that it is more reasonable to choose wy such that the heavy
quark limit prediction is reproduced, as much as it is possible, for the Br(T —
B-e~ 7). This gives wy = 2.2GeV as compared to gy & 1.1GeV of the ISGW
model. For other quarkonia w = § prescription was used.

The numerical results for various semileptonic branching ratios are sum-
marized in the table below.

Table 2:

Decay |y —= K e w|Jfy = DieTv|J/Y = Doetv|T =+ Ble v|YT =+ Ble v
ISGW [9]| 7.9-107" | 23.10"" 4.8-31077 . 1.29.107."; {46 105"
BSW (8] | 3.1-107"° 3.9-107"" 8.9-10"" 35.10°" | 2.0.10™"
Stech [17] - 3.1-107% ST | 2T | A1

7 Conclusions

We have considered some semileptonic weak decays of vector mesons, using
the most popular ISGW and BSW quark models. The predictions of these
models agree to each other reasonably well (within a factor 2), except ¢ —
K*e™ v decay, where predicted branchings differ 4-times.

The corresponding branching ratios were also calculated using recently
proposed Stech’s phenomenological model [17]. The results agree again with
the ISGW and BSW models predictions, except ¢ — Kte~v and T —
B} e~ i decays. As for the ¢ & K*e~ i decay, for which the result is Br(y =
K*e i) = 2.7-1071%, we don’t expect Stech’s model to be valid for it. But it
is interesting to note that if we don’t require, as in [17], épy (¢) to have a pole
in g2 at the position of the lowest 0~ resonance (the pseudoscalar P meson
itself), but instead demand that the pole position for {py () depends on the
form-factor, in which £pv (¢) enters, exactly as in the BSW model (that is 17-
pole for the V form-factor and 1*-pole for the A; and A; form-factors), then
so modified Stech’s model predicts Br(p — Kte~#) = 9.0-1071%, again close
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to the ISGW and BSW results. The other decay modes are not significantly

effected by this modification. In particular, an order of magnitude difference

between Stech’s model on one hand and ISGW or BSW model on another for
the Y — Bj}e~ v decay still persists. It seems to us that the Stech’s model
has difficulties in handling this decay mode.

Unfortunately, the predicted branching ratios are too small and so an
experimental study of the decays considered is questionable in near future.
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