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On the +—VPwv_ decays
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The 7—VPw_ decays of ther lepton are studied using the method of phenomenological chiral Lagrangians.
The expressions of weak hadronic currents between pseudoscalar and vector meson states and the strong
interaction Lagrangian between axial-vector, vector, and pseudoscalar mesons are obtained. Calculated partial
widths for these decays are compared with the available theoretical and experimental data.
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In this paper ther—VPv, decays of ther lepton are whereviﬂ and ai# are the fields of the 1 and 1" mesons,
studied using the method of phenomenological chiralv,=X\;l/2, andA;=V,ys are the vector and axial-vector gen-
LagrangiangPCL's) [1]. Such decay channels are a uniqueerators of the SU(3% SU(3) group, respectively.

“laboratory” for verification of weak hadron currents be-  The weak hadron currents we obtained in this way have
tween pseudoscalar and vector meson states. The main utire form

certainty in the study of these decays is connected with this _

weak hadron current and so investigation of these decays is 3, =F 2gv¢"f api, (€)
of interest. Note that the hadron decays of thepton up to . . .

three pseudoscalar mesons in the final state have been sty¥PereF, = 93 MeV, g is the “universal” coupling constant

ied also in the framework of this methd8, 3. which is fixed from the experimental— 7 decay width
In the PCL, the weak interaction Lagrangian has the form g2
—=3.2,
47
L= 2E 301 4 Hee (1)
AN and ¢ represent the fields of the Omesons.
Axial-vector and vector meson currents are defined as
where Gg=10"5/m3 is the Fermi constant],=u,y,(1 Com2 . om?
+7vs)U,, is the lepton current, and hadron currents have the Jy="v,t—a, 4

g g

form [1]
wherem, andm, are the masses of vector and axial-vector
\]Z:J}Lﬂz cosO + JiflS sin O, mesons, respectively. _ .
The strong interaction Lagrangian of axial-vector mesons

where® . is the Cabibbo anale with vector and pseudoscalar mesons is obtained also by this
¢ ge. way and has the forrf2]

Weak hadron currents between pseudoscalar and vector
meson states are obtained by including the gauge fields of L(1t 1" .0 )= —F _0?fu-ap! o™ 5
these mesons in covariant derivatids: s(1%.1°.07) 0 T, @ ©

In the PCLM, the strong interaction Lagrangian of vector
d,—d,+igv,V+iga,A, 2 mesons with vector and pseudoscalar mesons has the form

TABLE I. The partial widths(in 10° sec!) for the r—V Py, decays.

Decays I 1l 11 Experimen{7]
—p’T v, 0.22x 10? 0.306x 10 0.306x 107 (1.77+0.56)x 107 [8]
T —=K*K "y, 2.2 1.3 7.82 6.91.7-1.4
KOy, 0.48 7.85 9.52 863.4+1.7

7 —=K* 7O, 0.24 1.76 2.61

7 —p K, 0.23 1.18 2.12

7 —p’K v, 0.12 0.6 1.08

7T —wK v, 0.32 1.68 1.83

*Permanent address: JINR, Dubna, Russia.
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/ MeV, respectively. Note that the contribution of the
K1(1400) meson to the partial widths of the™
—(K*%7~ K* 70, p~K® p°K =, wK ") v, decays is about
AN 60—80 % of that of the,(1270) meson.

In these decays vector intermediate meson state contribu-
tions have been taken into account also and according to Eq.
(6) only the 7~ — p°7~ v, decay does not get any contribu-
tions from such vector meson states. The—K*%K v,
decay mode gets contributions from th€770)-, p(1450)-,
and p(1700)-vector intermediate meson states which have
widths of 151, 310, and 235 MeV, respectively. Note that
these contributions dominate those of the axial-vector ones.
The 7 —(K*%7 K* 7% p K® p°%K~,wK ) v, decays

FIG. 1. Diagrams for the—VPwv_ decays, her&/ and S are get contributions from thek* ~(892)-, K* ~(1410)-, and
the vertices of weak and strong interactions, respectiv@yand K* ~(1680)-vector meson states which have widths of 50,
(b) are without the pole contribution of*lmesons andc) includes 227, and 323 MeV, respectively. Note that in these decays

these pole contributions. contributions of thep(1450)-, p(1700)-, K* ~(1410)-, and
L K* ~(1680)-vector meson states dominate those of the
LS(UUQD) == gvv(ps,uvaﬁsqa,uvvaavﬁ@)y (6) p(770) andK* 7(892) ones.

) o _ R Table | shows that the result obtained for the
where g,,,=39°/167°F , is the coupling constantV,  — ;%7 1_decay channel lies below the experimental value

=(U/2)\p!,, ande=3N;¢". [8], but is fairly consistent with the chiral perturbation theory
The decay amplitudes for these channels can be written gerediction[9] =0.23x 10" sec! (BR=0.69%). The cal-
[5] culated partial widths of ther —K*°K~»_ and 7~
—K*07~ v, decays are in good agreement with available
M(7(k)—V(p)P(p1)v(k,)) experimental datd7]. Note that according to Eq(3) the
_ Ty - partial widths of ther™ —wm~ v, and 7 — ¢ 7 v, decays
CreuU(k) vl Tt 91vstP(T2H g2 7s) are equal to zero in the PCL method; as in R&D|, these
o decay channels can be realized via effects of secondary im-
+py(fa+ U(k,),
p1(fa+0sys)]U(k,) portance.
wheree), is the polarization vector of 1 mesonsf; andg; Thus, expressiong3), (5), and(6) obtained by including

are the form factors that depend on the final state moment&€ gauge fields of axial-vector and vector mesons in cova-
(q=k,—k,=p+p,), and k,, k, are the lepton four- riant derivatives allow us to describe the-VPv . decays in

satisfactory agreement with available experimental data.
é\lote, according to Eq¥2), (4), and (6) we used the same
g-coupling constant for all the axial-vector and vector inter-
Wediate states and, probably, taking into account correspond-
ing coupling constants would allow us to describe these de-
cays more correctly compared to these calculations. We hope
that a new level of precision of future measurements will
fallow us to evaluate the status of this method and clarify the
problems related to weak interactions of hadrons.

momenta p;=p; , ¥").

Using these Lagrangians we calculated the partial width
of the 7— V Pv, decays by means of thavisT code[6]. The
decay diagrams are shown in Fig. 1. The results are shown i
Table I. In columns |, II, and Il are listed the results without
1= contribution, with the axial-vector "1 contribution, and
with the axial-vector T- and vector I-meson contribu-
tions, respectively. It should be noted that the contribution o
Fig. 1(b) to the partial width is about 5% of that of Fig(a).

These decay channels get contributions from the We would like to express our deep gratitude to F. A.
a:(1260),K,(1270), andK1(1400) axial-vector intermedi- Gareev, F. Khanna, Chueng-Ryong Ji, M. M. Musakhanov,
ate meson states which have widths of 400, 90, and 174nd A. Rakhimov for useful discussions.
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