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The K*—Kwn rate is calculated using vector meson pole dominance in several recent coupling-constant models.
Including the effects of the contact interaction, the various models give results ranging from 8 to 86 keV for the
decay rate. Taking the w—3w and 3= decays into account, we beleve the result of 50keV to be a more reliable
upper bound. This is significantly higher than older estimates and within the reaim of experimental measurement.

The vector meson dominance model has been used
in the past in several calculations [1—4] of the
K*0+Knn rate with estimates ranging from a low of
1.2 keV [1] to a high of 34 keV [3]. The low result of
ref, [1] is unreliable because it includes only the
p-pole contribution and ignores the more important
K*-pole term, Those calculations which do include
the K*-pole term have suffered from the lack of a reli-

able value for the associated coupling constant gy sy «, .

Estimates of this coupling constant have varied de-

pending on the model used; for example, the algebra
of charges together with single particle saturation of
the sum rules [3] yields a value of this coupling con-
stant which is considerably larger than the value ob-

- tained from some higher symmetry arguments [2.4].
In view of recent developments in the analysis of
meson decays, we have re-examined the calculation of
this decay rate using several models and find that the
K*0>Kqz rate may be higher than previously estimat-

ed and within the realm of experimental measurement.

In this note, we focus our attention on the decays
K*0=>KOntr— and K¥0-K*q 70, We parameterize
the vector-vector-pseudoscalar (VVP) and vector-
pseudoscalar-pseudoscalar (VEP) vertices through the
Lagrangians
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Lyryp =5 8y vpancEumpe O Vo 0" ViPss oy
and
Lypp = gypp fancPp0u PV hs (2)

where a, b and ¢ are internal symmetry labels. Using
the vector meson poles one then finds that the T-ma-
trix for K*o->K%ntn— is given by

TK™—KOa*n=) = — gyypgyppe “h? kP kY
P 3)
Sp_—m, S —mg*

where the 4-momenta k, k_, k, and k,, refer to K*°,
7, 7" and K° respectively, and e* is the K*° polar-
ization veéctor; Sy =(k +k_) and S, = (k +k,)%.
We use gypp/4n =2.90 derived from the currently ac-
cepted p—~7w rate [5]. The value of gyvp is calculated
in three different models:

{A) The strong-anomaly approach [6] allows one to
obtain gyyp through the SU(3) invariant relation

gyvp = — (3gdpp/8T2E,), @)

where the pion decay constant is normalized so that
F_ =04 MeV. Eq. (4) then yields
ngVP
Y = -2

o 17.27 GeV—=, (5)

(B) A baryon loop model [7] can be used to calcu-

late the effective VVP coupling constant, with the re-
sult that
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Table 1

Total decay widths for K¥®—Kan predicted by models A, B
and C. We note that M(K*%K*n 70) =~ 2 (K*Y-=K%z"z7)
and that I'(K*%=K%7%°) is at most 30 eV.

Model Pole terms Pole + contact
(keV) terms (keV)

A 402 ' 49,9

B 21.2 85.7

¢ 8.2 10.7

gyyp = — @&/m*m) [d(3¢* - 82) + 6 f34]. (6)

Here, d and fare the d- and ftype fractional couplings
{d + f= 1) of the pseudoscalar meson to the octet and
& and ¢ are the corresponding d- and f-type couplings

of the vector meson to the baryons, The quantity m

is the average baryon mass in the loop, which we take

tobe 1 GeV. Using g2/4n = 14.6,d/f= 1.8, 8j¢ =

—0.5 and ¢ =3.35 from [7], we get

govplAT =9.11GeV 2, (7>

(C) A model for SU{3) breaking, the ABCD model
of ref. [8], has been used to fit the radiative decays of
the vector mesons (decays of the kind V—=Py). One
can extract the effective VVP vertex by amputating
the photon via vector meson dominance. In this ap-
proach, the best fit to the radiative decay rates yields.
v

=935 GeV~2, (8)

However, since this model contains SU(3) symme-
try breaking, the unit residue of the p pole in eq. (3)
changes to 1.466, while that of the K* pole changes
to 0.068. The results for models A, B and C (pole
terms only) are given in table 1.

The contact term can be calculated but in a model-
dependent way. We define the g ppp coupling con-
stant via

"Ec = gVPPPeuvofPidi]'k auqb;')fkrsaGPr aTPs' (9)
In the case of model A one uses the result of Wess
and Zumino [9] based on a nonlinear realization of
SU(3) ® SU(3) to obtain
£VPPP
EVPPEVVP
where we have also assumed that the pseudoscalar

=02302 GeV~2, - (10)
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mesons are to be included in the vector field-current
identity. In the baryon loop model (B) [7] one finds

EvVPPP
EvppEvve

=2.67GeV 2. (1D

‘As far as model (C) is concerned we use a naive gen-

eralization of eq. (10). The results are presented in
column 3 of table 1. Note the substantial increase of
the rate in model B, from 21 to 86 keV.

One can test the magnitude of the contact term by
calculating the 37 decay rates of the «w meson. For
models A and C we find the w37 rates are 8.6 MeV
and 9.2 MeV, in good agreement with experiment (9.0
MeV) [5]. In these cases, the pole terms dominate. For
model B, the rate is predicted to be 14.6 MeV, due
mainly to the very large contact term. This result, and
the fact that ¢—37 is dominated by ¢->pn [11], indi-
cates that the contact term of model B may be an
overestimate.

Thus, we conclude that the K*+Kn7 rate could be
as large as 50 keV. An accurate experimental deter-
mination of the rate or even a lowering of the present
upper bound of 100 keV [10] would be invaluable in
testing the validity of the various theoretical models
we have discussed here. If it is found that the rate is
in the 10keV region, then there must be large SU(3)
symmetry breaking, as indicated by the analysis of
the K*—+Kry rate [S] given by model C [8].

We wish to thank Dr. R. Thews for'bringing incon-
sistencies in an earlier version of this manuscript to
our attention.

[1] M.I. Sweig, Phys. Rev, 131 (1963) 860.
[2} K. Bardacki et al., Phys. Rev. Letters 14 (19853) 264.
[3] V.5. Mathur and L.K. Pandit, Phys. Lett. 19 (1965) 523;
R.L. Thews, Phys. Rev. D10 (1974) 2993.
[4] J. Yellin, Phys. Rev. 147 (1966) 1080,
[5] Particle Data Group, Revs. Mod. Phys. 48 (1976) S1.
[6] R. Torgerson, Phys. Rev. D10 (1974) 2951;
D.H, Boaland R. Torgerson, Phys. Rev, D (in press).
[7] R. Rockmore, Phys. Rev. D11 (1975) 620.
[8] B.J. Edwards and A.N. Kamal. Phys. Rev. Letters 36
(1976) 241.
[9] J. Wess and B. Zumino, Physics Lett. 37B (1971) 95.
[10] S.G. Woijcicki, M.J. Alston and G.R. Kalbfleisch, Phys.
Rev. 135 (1964) B495.
[11] G.R. Kalbfleisch, R.C. Strand and J,W, Chapman, Phys.
Rev. D13 (1976) 22, ‘



