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Abstract

Using vector meson dominance (VMD), tensor glueball photoproduction cross sections, asymmetries and widths are calcu-
lated. The predicted hadroni¢V’ decays are comparable for different vector mesor=(p, w and¢) channels with thevg
width the largest but the radiativey and¢y decays are suppressed relativeioby over a factor of 2. This decay profile is
distinct from typical meson branching rates and may be a useful glueball detection signature. Results are compared to a previous
VMD scalar glueball study.
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Documenting hadron states with predominantly of tensor glueball photoproduction observables and
gluonic degrees of freedom, i.e., glueballs, has been also to detail a possible decay signature for hadronic
a challenging and somewhat elusive pursuit. Even states with a significant gluonic component. The lat-
though such states are consistent with quantum chro-ter entails comparabl€ V' hadronic widths, with the
modynamics (QCD) and predicted by both lattice largest branch ta¢ that promptly goes to BK K,
simulationg[1-4] and gluonic model§,6], clear ex- and somewhat suppressegr and ¢y radiative de-
perimental evidence is lacking. The purpose of this cays relative topy. As discussed below, this decay
Letter is to motivate additional experimental inves- signature is not expected for hadrons with a predom-
tigations by providing estimates, based upon VMD, inantly quark structure. These results are essentially

model-independent since they follow directly from the
general principles of VMD, which has been found to
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diative calculationg7], and the flavor independence
of quark-gluonic couplings.

Consider the radiative decagy — V (k')y (k) of
a neutral tensor hadron with arbitrary quark, gluon
structure and masaf . Herek, k' are the momenta
of the photon and vector meson with mags (k' =
M‘Z,). The most general, gauge invarigfatV ¢ vertex
is[8,9]

(y(OV K| f2) = € 1 Aryun (k. k), ()
Acrp(k, k) = 4% B + zﬂ‘j—% Corp- )
B, k') = (grk - K — KLk ko, 3)
Cinpv(k, k') = 283k uky + gapukiky + gavk,ky

— 8epkaky — gievkaky

— kK (8iep8rv + 8iv8an) 4)

wheree®, ¢’* and f*" are the photon, vector meson
and f> polarization vectors and tensor, respectively.
Note that there are two possible coupling constants,
g1 and g2, which in VMD (also tensor meson domi-
nance) are given by8]
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with g vy the f2VV' hadronic coupling constant,
fy' the V' leptonic decay constant and the sum is over
all vector meson contributions consistent with isospin
conservation for the, V'V’ vertex. The radiative de-
cay widths are
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anda, = ¢?/4n = 1/137.036,x = Mj/M% . Focus-
ing upon isoscalar tensor hadrors,(= 0) yields the
radiative couplings
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Since thep and w masses are almost equa/ (o =
7758 MeV, M, = 78259 MeV), the ratio of thev to
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p channel decays is simply

2
(gfzwy>

Iy py 8 fany

Application to tensor glueballs, i.efo — G2, and

assuming flavor independence for the glueball-vector
meson couplingsgg,vv = gg,v'vr, yields

2 2
o= () (14 2)

Hence the ratio of decay widths is entirely governed
by the leptonic decay constants whose magnitudes can
be extracted fronV — eTe~ using

I
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The most recent measuremefit8] yield | £, | = 4.965,
| fol = 17.06 and f,| = 13.38 for a relative reduction
R,/p = 0.44. Thegy channel, which is also reduced
by this factor, is further suppressed kinematically. As
discussed below, suppression of radiative decays to
isoscalar vector meson channels is not generally ex-
pected for tensor mesons since they will have different
g vy’ couplings reflecting their various flavor con-
tents. Note also that the relative phase betweemnwthe
and¢ couplings has been assumed to be the same as
between their respective decay constants. Depending
upon phase convention (i.e:,= +s5) the decay con-
stants are often cited with opposite phases in the liter-
ature (e.g., th&U(3) relation f,+/3 = — f,, sin(@) =
fe cog0) [11] whered =~ 40° is thew¢ mixing angle).
Consistency requires the same relative sign between
the couplingsgg,«» and gg,w¢ Since the latter, like
the ¢ decay constant, is linear in thg phase. Be-
causef;, and f, are comparable in magnitudg,,,
is very sensitive to this relative phase and would be
dramatically lower, 0.0064, if indeed the net phase
was negative. It is therefore important to more rigor-
ously determine the relative phase of the vector meson
coupling and decay constants and further study is rec-
ommended.

Similarly, the scalar glueball radiative decay widths
are[12]
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