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Correspondence arguments for wide-angle Compton scattering
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The correspondence principle of Bjorken and Kogut is applied semilocally, using the dominance near
threshold of the valence-quark contributions to electroproduction structure functions. The cross section
for wide-angle Compton scattering, including normalization, is discussed.

The correspondence principle of Bjorken and
Kogut' relates the integral over the resonance re-
gion of an inclusive cross section extrapolated into
the resonance region to the sum of the exclusive
cross sections for producing a particle or reso-
nance in the missing-mass channel:

, da', 1 do
d ~EdQz

where R is the resonance region of the missing-
mass channel. We have used correspondence to
connect inclusive and exclusive processes at large
angle, ' and here we wish to use (1) semilocally to
obtain quantitative results. This use of correspon-
dence is very similar to Bloom-Gilman duality'
for electroproduction, and in fact we use Bloom-
Gilman duality to obtain the normalizations.

For correspondence, we are interested in the
threshold regions of inclusive cross sections.
Experimental results 4 for the electroproduction
structure functions for protons and neutrons have
indicated that valence-quark contributions are
dominant in the threshold region, and so we will
neglect contributions from nonvalence quarks.

The cross section for yp-yX where the second
photon is detected at wide angle in the center-of-
mass frame has been calculated in the parton
model. ' The impulse approximation is found to
give the dominant contribution, and in the limit,

where q, is the charge on the ith parton and Il,'
the contribution to the proton's electroproduction
structure function from that parton. Using the
dominance of valence quarks near threshold, we
have

where
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has to be determined from experiment. There is
some indication' that p(1) = 0, which is active
quark dominance ' where the (P (X) quark contribu-
tion to the proton (neutron) structure function
dominates for ~ near unity.

Bloom-Gilman duality ' for electroproduc tion
relates an integral over an electroproduction
structure function to an electromagnetic form
factor of the proton:
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FIG. 1. (a) A model for the form factor. (b) A model
for wide-angle Compton scattering.

FIG. 2. The cross section for Compton scattering.
The points are from Hef. 9, and the curves are from
Eq. (6) with p (1) = 0.
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for yp- yp at wide angle is asymptotically

do 2mo. '[16+ p(1)] s'+u'
dt 9[4+ p(1)] s'(-u) (6)
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FIG. 3. The angular dependence of wide-angle Comp-

ton scattering.
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(~)d~ =2G, '(q'),
1

(5)

where M is some mass which need not be specified
here.

We now use (1) with the inclusive cross section
of (2) and also (3) and (5). Then the cross section

It is interesting that a simple covariant model
using partons and cores, ' and 6' quark dominance,
leads' to (6) with p(1) =0. The model is shown in
Fig. 1, where dotted lines are partons and wavy
lines are spin-1 cores.

As we have mentioned, active quark dominance
gives p(1) =0 and we use this in what follows. In
Fig. 2, we plot (6) at s =11.2 and 32.5 for smaller
t values. The available data' at small t, which
seem to be falling exponentially, are plotted for
comparison of magnitudes. To do this, we have
used

2.79
(1 —t/0. 71)' (7)
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Figure 3 shows the asymptotic form of [dc/dt(g)] /
[do'/dt(90')] using G„~ t ' Unfort. unately the
cross section in (6) is probably too small to be
measured for some time.
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