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ABSTRACT, -

Photoproduction of neutral non strange 0~ mesons is consi
dered inthe framework of Regge theory. Symmetry relations between
coupling constants are widely used. The results are in good agree-
ment with the available experimental data.

(1)

Recent measurements of photoproduction at high energy
stimulated the application of the Regge pole theory to this pro-
blem(2, 3, 4), In particular the %&° photoproduction has been conside-
red in Ref. 2, in which the contribution of the @ pole to the reggei-
zed CGLN invariant ampli’cudes(5) is calculated. The authors, assu-
ming for the & trajectory the same as for the & , fit their results
to the experimental data; moreover for EEAB = 2 GeV they introduce
a direct channel resonance obtaining a better agreement at larger mo
mentum transfer.

The X° photoproduction has been treated with Regge poles
by Drechsler(‘l),, considering only the contribution of the § trajecto
ry in the crossed channel.

In this paper we present an analysis of the process
(1) 7+p > M +p

where M® can be %°, 7°, X° Our aim is to show that, introducing
the £ and W trajectories inthe crossed channel and assuming suita
ble relations between the quantities involved, it is possible to reduce
greatly the number of parameters in Regge pole phenomenology. The
results so obtained are in good agreement with the available experi-



2.

mental data.

The Regge pole contribution to our process can be calcula-
ted using the helicity representation(6)in the t-channelp +p —> M°+ 9
together with crossing relations(7), It can be shown that the contribu
tion of a reggeized vector meson to the helicity amplitudes, for azi-

mutal angle equal to zero, is given by(7)

RILICUNRNL _o((e}
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where q, q' = initial, final momenta in the crossed channel c. m. sy-
stem, z = cos®;, ©&(t) = Regge trajectory, M = nucleon mass. The
c—l-;‘é\ functions in Edq. (2) are not the ordinary reduced rotation matri-
ces, and are defined in ref. 7,

The momentum transfer distribution for the process (1) is

then
(3) fg’: - E.._..i /;Z‘é(‘)) f(w)
e k% 4 ) AN R AR

where K is the initial momentum in the production channel.

The Cyy Safi BT the residue functions from which we have
explicitly factorlzed the threshold behaviour (qq' /M2)°< they are de-
termined by the type of interaction and contain the coupling constants
and some kinematical factors. We assume that the functions Cyg. :1/2
1/2s ClO % -1/2, _10,1/2 1/2, C_10s _1/2 -1/2 contain a factor
[o((ok + 1)] / and the remaining others a factors «& (< +1), Rou-
ghly speaking, the [0( (A + 1)11 2 comes from the fact that ®& = 0
is a sense-nonsense(8) value for FlO’ 1/2 1/2, while the of( < + 1)
factor comes from the fact that o€ = 0 is a nonsense-nonsense value

for F; 1/2 -1/2%

We make now a pole approximation in the t-plane: i. e. we
require thatthe Regge amplitude, Eq. (2), reduces to the simple Born
term for t —» m%x X), The result of the matching at the pole is presen
ted in table I.

(11)

From the experimentally known decay width

10
(x) - This method has been succesfully applied several times(S)( ):
it permits to assign a definite physical interpretation to the resi
due of the Regge pole in the J-plane.
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gv(gT) = electrical (magnetic) nucleon vertex coupling con
stants for vector exchange. 9 = (gT/gV);

A = transition magnetic moment(®),

Mw-=n7) = 1,27 + 0. 22 MeV we get for the wmn P vertex A= 0,94
GeV-1(x), The transition magnetic moments for the other vertices
V My~ can be found assuming the SU(6)w symmetry(lz) and are given
intable II. For the Vpp vertex, assuming pure F-coupling, we obtain
also from SU(s)W(13)‘;

W = 9 ‘P =
@ g, =3 & . g =0
W = ._3_ 9 V - 0

2 i
g‘s: is well know experimentally: g?, /4T = 0,74 The 9’3 para-

meter can be connected with the electromagnetic structure of the ba-
ryons obtaining(15) %% =3, 7,

(14)

We first discuss /Z°- production. We assumed for the
the trajectory found by R.K. Logan and L. Sertorio(16).

oLg (t) = 0,58 + 0, 90 t in GeV2

(compare also Ref, 17).

(%) - Thetransition magnetic mzr'glesrlt A is defined by the phenomeno
logical lagrangian L = ME""3%3, 4, Qow, 7 | lts dimension is
a length in the natural system of units (]71 =¢c =1),



TABLE II

750 » o )0

5:0 g V3(cos ol + \Esend\)g VEX \FZ.coso( -sendl)g

For the w-¥ mixing angle we assumed cos A = V273, sen =
= -1/ V3, oL is the #M°- X° mixing angle: using the Gell - Mann/O
kubo mass formula and the actual mass of ’7° and X9, one gets:
cosed =0,98, sen =+ 0, 18,

The & -trajectory is not well known: it has been studied by
Phillips and Rarita(18); however in their paper Regge-poles are used
in a way which is quite different from our approach, so that their pa-
rametrization cannot be used directly in our work. If however we ten
tatively assume a straight @ -trajectory with the intercept and slope
given by them, we obtain the right behaviour and order of magnitude
for the cross section. We can improve the agreement fitting ofy(t)
with the available data at 3 GeV, getting

o,y (t) = 0.60 + 0,75 ¢

The results given in figure 1 are in good agreement with
the experimental data uptot = - 0.5 GeV2: obviously it is possible to
improve the agreement fitting some of the many parameters:involved,
but in this paper we are not so much interested in the phenomenologi
cal description, as in the question to what extent a Regge picture,
complemented by symmetry relations, may be applicablefor inelastic
processes like photoproduction, in spite of the difficulties encountered
by the modelinthe elastic case. For larger values of t our simple mo
delwith constant residues is no longer able to fit d&/dt with sufficient
accuracy; however our model may be still valid at larger momentum
transfer, but atthese energiesthe resonance effects can beimportant,
as suggested in Ref. 2.

It should be noted thatthe contribution of the # trajectory,
though small, is not at all negligible.

We give also the cross section for the MY and X° photopro
duction, fig. 2 and 3, for which there are practically no data at -high e
nergy.
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In order to test better the theory, it should be interesting
to obtain other experimental data at higher energies where the reso-
nance effects are less pronounced.

The polarization of the recoil proton results very small in
our model: this may be easily understood since the £ and W trajec
tories are very close and have the same signature. However this re-
sult is probably not reliable in the energy range covered by the expe-
riments where the resonances should contribute to the polarization
(compare Ref, 16).
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