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ABSTRACT:

We analyze the photoproduction of @-meson on nucleons in order to understand the relative role
of different possible threshold mechanisms. Therefore, we propose a set of models with the
different contributions of the exchange mechanisms which are equally good for the differential
cross-section of y+p—p+: pseudoscalar (i) and scalar exchanges (6) in t-channel and the s+u
nucleon term. We fit our model results to the experimental data about the differential cross-
section in the energy ranges 1.4 GeV < E, <1.8 GeV and 1.8 GeV< E, < 2.5 GeV,

simultaneously, and obtain some sets for the coupling constants, gy and  goay. All

calculations are done at E, = 1.6 GeV ( for the energy range 1.4 GeV <E,<1.8 GeV ), and
E,=2.2 GeV (for the energy range 1.8 GeV<E,<2.5 GeV). We found some sensitivity of the
differential cross-section on neutron targets and the beam asymmetry on proton and neutron
targets as well, to the variations of the different models which are equivalently good for the

differential cross-section on proton target.

The existing experimental data [1] about the process of photoproduction of ®-meson on proton
do not allow now to establish definitely the relative role of different possible mechanisms which
are typically considered in near threshold region: pseudoscalar and scalar t-channel exchanges,
s+u nucleon terms, nucleonic resonance excitations and dfifractive exchange (Pomeron) etc.
Therefore, a set of models can be suggested for y+p—p+®, with different contributions of the
above mentioned mechanisms, which are almost equivalently good for the differential cross-

section of YHp—p+®.

For t-channel, we consider the pseudoscalar (m) and scalar exchanges (o), Fig.1(a). The

pseudoscalar exchange amplitude can be obtained from the Lagrangian,
L. :gwguvaﬁaﬂyvaaAﬁn -ig W N7VsN (1)

where A, is the photon field. Following Ref. [2] , we use the coupling constants as gzm =

3.315 and g pnn /4m=14.0 The form factors that we have used are as follows:
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where Az = 0.7 and Agr,=0.77 in GeV unit. [3]
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The scalar (6) exchange amplitude can be obtained from the Lagrangian,

eg —
Lo =—2(3"V"9,A,-3"V"9,A,)0 + g wNNo (3)
Mo
The form factors for this exchange are given as,
2 2 5 5
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where A;=1.0GeV, Ayey=0.9 GeV, M= 0.5 GeV and the coupling constant,
g onn /4T=8.0 [2] .
Our final consideration for the exchange mechanisms is the (s+u) nucleon term shown in Figure

1(b,c)

T

_ N 8 NN ~ K
Ly=N gZ)NNy'uV'u' 2;)/[]\] O uv "V H N—GN[QNYMA#'ﬁG,uV avA,u:|N ®)

where k is the anomalous magnetic moment of the nucleon (x,=1.79 x,=-1.91), ONN

and gaV,NN are the tensor and vector coupling constants, respectively.

We have fitted our model results to the experimental differential cross-section data on proton
targets [1] in the energy ranges 1.4 GeV < E, < 1.8 GeV and 1.8 GeV < E, < 2.5 GeV,
simultancously, and found some set of values for the coupling constants, gy and goxy . The

values are shown 1n Table 1.

Models used in fitting g ghN ooy
process

Model 1 (m,s,u) 0.96 0.46 -

Model 1 (m,s,u) -2.52 0.1 -

Model 2 (m,0,s,u) 0.85 0.55 0.182

Model 2 ( m,6,5,u) -2.54 0.0 0.182

Table 1: The fitted values of the coupling constants, g.\x and g,y obtained from two

different models

In model 1, we have obtained our fitted values for the coupling constants, g/ and g, by
using 7,s,u exchange mechanisms. In model 2, we have obtained another set for the coupling

constants, gy and gy, by using m,6,s,u exchange mechanisms. In this fitting process, the
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coupling constant, g, 1s kept fixed and its value is taken as gqsy = 0.182 by following Ref.[4]

and using the effective 0oy interaction Lagrangians of Ref.[5].

Calculations are done at E, = 1.6 GeV ( for the energy range 1.4 GeV <E,<1.8GeV )and E, =
2.2 GeV ( for the energy range 1.8 GeV < E, < 2.5 GeV ). The calculation results for the
differential cross-section and beam asymmetry on proton and neutron targets are shown in
Figure 2(a,b,c.d) and Figure 3(a,b.c.d). In Figure 2(a) and 2(b), the differential cross-section on
proton target at E, = 1.6 and E, = 2.2 GeV is shown with the different sets of the coupling

constants, gy and g which are equally good for the differential cross-section. We have
taken two different sets from 7,s,u model. The first set is g, nn = 0.96 and g,y =0.46. The
second set is goan =-2.52 and ghxn = 0.1. Another two different sets from m,6,s,u model
are taken. The first set is goan = 0.85, goxn = 0.55 and gus, = 0.182. The second set is

goan =234, gonn = 0.0 and g0, = 0.182. From the curves, we can see the variations in the

beaviour of the differential cross-section for two different sets of the coupling constant
values.In Figure 2(c) and 2(d), we predict the behaviour of the differential cross-section on
neutron targets at E, = 1.6 GeV and E, = 2.2 GeV with the same sets of coupling constants
mentioned above, respectively. From curves, we can also see the variations in the beaviour of
the differential cross-section on neutron targets for two different sets of models. In figure
3(a,b.c.d), the behaviour of the beam asymmetry on proton and neutron targets at E, = 1.6 GeV
and E, = 2.2 GeV with the above sets of different models is also shown, respectively. The

differentiation between models can be seen.

As a result, we found some sensitivity of the differential cross-section on neutron targets and the
beam asymmetry on proton and neutron targets as well, to the variations of the different models
which are equivalently good for the differential cross-section on proton target.
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