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A Veneziano model, previously constructed, relates the coupling of f to two vector mesons
in terms of the couplings of the particle exchanged in the crossed channels. It is here used to

calculate explicitly the coupling of the f meson to two w mesons, as well as its radiative
decay into w + .

In a recent paper' (hereafter called I), we investigated the scattering process V,+m,~V,+7, in the frame
of a Veneziano model. The model presented in I was constructed for isoscalar vector mesons V,, V, of ar-
bitrary mass, including photons. For the latter case, the amplitude fulfills gauge invariance in the limit
m; ~ 0. The dual character of the model, supplemented by the requirement of absence of daughters, enabled
us to relate the general coupling of f to two vector mesons in terms of the couplings of the particle ex-
changed in the crossed channels [see Egs. (5.3) and (5.14)—(5.16) in I|.

In this note we make use of this property tc calculate explicitly the coupling constants of the f meson to
two w mesons, as well as its radiative decay into w +7.

The contribution of the f exchange in the s channel of the scattering process V,+V,~f =7, +75 [Eq. (4.4)
of I] is given by
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where ¢, q,, #, p are the momenta of the pions and vector mesons, respectively, A,=(q, = g5y, L,=(q,+4q5),,
and e)‘l(k), exz(p) are the polarization vectors of the vector mesons. a,B,,8,,7, 6 are proportional to the
five general coupling constants of a tensor tc two vector mesons. D"”P9is the tensor meson propagator
given by
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Gy, :4gf1r1rng1V2 . ®3)

On the other hand, Gy, is related by duality to the coupling constants of the p meson, exchanged in the
t and u channels, as follows:

levz =gv1wpgv21rp/li2 , (4)
where . is the pion mass and the coupling constants 8v;np are defined through the vertex function
Tviﬂp:gV;wPEaB%e?p)p?p)e(yvi)p(avi) . (5)
&¢r is defined in the f — 7+ 7 transition amplitude T¢osnr BY
Tpomn =8pun T DL A, (6)
and finally the transition amplitude Ty, is
VigV:
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where 7, in (6) and (7) is the polarization tensor of the f meson.
The partial decay width for f decaying into particles x and y is
Creo” Sxmp s, | o By | Dol - B E)SG - 5) T
- 40115)1,2 g;y 1 Tyns (8)

Using the experimental value® T, ,, =151 MeV, one obtains from (6) and (8)

Spn /4T =4/M? . 9)
Inserting this value into (3) and (4), one has

(gfvlszf)ZZB(“'GVle)z' (10)

In order to calculate G, and G, from (4), we use g,,,°/47=0.6, which corresponds to a width for w— 37
of 11MeV, and g,,,*/47 = ggm,z/% =0.02¢ (which corresponds to a width for p—my of 0.13 MeV), where «
is the fine-structure constant. In Table I we list the different coupling constants of f to two vector mesons
in the general case as well as for the two particular cases discussed here.

For the decay f - w+y one has

Ty P =gy 8 (B m®a + 38/ Mem)][a’ + 28" M =m)*] + 5" ~ @)%}, (11)
)‘f' Y Aw
where

a'=a-6(MR)?, B'=B,+30(M*+m?), y'=y-OoMZ?,
and
M=M,, m=m,

From (8), (11), and the values given in Table I, we calculate the corresponding partial decay width:
T;.., =80keV (12)

TABLE I. The values of the f -vector-vector coupling constants [for definition, see Eq. (7)].
Column A contains the five general independent coupling constants, In B are the values for
f-w-w (here, because of the identity Vy=V,, there are only four independent coupling con-
stants, with ;=8,). In C are the values for f-w-y (in this case there are only three indepen-
dent coupling constants, since gauge invariance imposes g k «p +a =0, B, +y=0). The numbers
pertaining to «, 4, By, ¥, and c‘}M,2 listed in the table are exact only to within an order of
2u?/m?.2 This has an effect of ~5% in the rate.

A B C
(& vy Mp)* 8UGy ) 432 10.5x1072
@ kep —4k? 0.61M; —-8.0x1072 M2
By 1-2m,? /M7 0.25 0.25
B 1-2m?/Mz 0.25 1
Y -1 -1 -1
oMz -4 -4 -4
kep (M2 —m 2 —m,y?) 0.11M72 0.3M/
M 2 _ + 2 2 _ - 2
42 [Mf" — (mg +mp)°] [M,* — (my —m,)°] ~0.5M2 0.4M)
M 2
f

#The origin of this inaccuracy is that the coupling constants were determined at the point
a,=2 [Eq.(5.14) of 1], which for a degenerate p-f trajectory with a slope s —[2(m —ud)-t
corresponds to a squared mass M, =90u? instead of the physical value M =81u?.
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and
T y/Tyiny =5x107%, (13)

In concluding, we should like to mention that Renner has recently calculated these couplings® by using a
model based on the assumption of tensor-meson dominance for the energy-momentum tensor and vector-
meson dominance for the electromagnetic current. It should be noted that, although the two calculations are
based on different models, the value of the partial decay width I“f_wy obtained by Renner is 0.20 MeV. In
particular, the two couplings G, and G, derived from tensor-meson dominance® are very close to the corre-

sponding ones in our model, while for those cerived from using vector-meson dominance the agreement is
not as good.
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