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FIU will work on several subjects within the data mining initiative.

- Large Q2 electrodisintegration of the deuteron at large missing momenta

The CLAS collaboration has collected a substantial amount of data related to the elec-
trodisintegration of the deuteron. Part of these data were used to study d(e, e′p)n reactions
in which the azimuthal angle of produced proton was integrated over. In addition, the data
were integrated over a rather large kinematic region in Q2 and in missing momenta. These
integrations were justified in order to obtain enough statistics to study largest possible Q2

kinematics[1].
We plan to re-analyze these and additional data available on deuteron electroproduction

in order to survey possibilities of probing (a) very large missing momenta in this reaction,
(b) to determine the azimuthal asymmetry of the electroproduction cross section and (c)
to identify kinematic regions where contributions from final state interactions are minimal.
Even though some of the expected results will suffer from low statistics we expect that they
still will allow us to develop strategies to probe the core of the NN interaction in strongly
correlated pn systems. This will also motivate the further research among the groups that
presently work on theoretical models of high Q2 electrodisintegration of the deuteron at
large missing momenta[2, 3, 4, 5, 6, 7]. These results will be invaluable for designing new,
high Q2 experiments for the 11 GeV program.

- Exclusive electroproduction of resonances in d(e, e′R)N reactions

We will use the existing data set to perform a first investigation of resonance electropro-
duction reactions in a kinematic regime where the eikonal approximation has been shown
to be applicable. In this case the main idea is that isolating and amplifying the effect
of the rescattering of the produced resonance off the spectator nucleon will create a new
experimental situation in which the hadronic properties of this resonances are studied via
the final state interaction. The analysis of [8] indicates that photo/electroproduction of
the N∗(1535) resonance in a kinematic setting that is dominated by the N∗N → N∗N

re-interaction in the final state allows to discriminate between the constituent quark model
and effective chiral Lagrangian calculations of the S11. Hence we will first focus on the
channel γ∗ + d → N∗(1535) + N . This will be followed by analysis of other channels like
production of ∆ isobar which are sensitive to the chiral dynamics at large Q2.

- Photoproduction of two-baryons in large angle center of mass kinematics

These studies are will allow to extend JLab’s program on hard photodisintegration reac-
tions. JLab performed two main series of experiments on 900 photodisintegration of the
deuteron[9, 10, 11, 12, 13, 14] and of proton pairs in 3He[15].
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For both systems energy scaling consistent to quark counting rule[16] has been observed
for high energy photons (> 1GeV for pn and > 2Gev for pp pairs) consistent with quark-
counting rules. Thus one expects that these reactions probe the hadron-quark transition
in the nuclear medium (see e.g. [17, 18]).

The assumption that quark degrees of freedom are involved in these reactions allows
one to also make specific predictions for the production of two baryons with different
compositions (such as ∆N , ∆∆, ΛKN etc.). We plan to perforce the first such study
using available photodisintegration data obtained at CLAS.

-Physics event generators and universal Monte Carlo programs for studies

of triple coincidence experiments

In the reactions in which resonances are probed one has to work with situations in which
at least three particles have to be detected in the final state. We plan to develop event
generators and Monte Carlo (MC) programs to simulate these triple (and higher order)
coincidence experiments. The MC will be based on the generalized eikonal approximation[2]
to propagate the particles through the nucleus, use our previous MC codes for break up of
two nucleon correlations which successfully describes the current JLab and BNL data, and
available theoretical models of baryon resonance electroproduction.

Comparing the result of MC calculations with available experimental data will allow us
to make first steps in understanding of the dynamics of baryon resonance interactions at
intermediate energies, probe non nucleonic degrees of freedom in light nuclei as well as to
improved the MC codes that will be used extensively in future 11 GeV experiments.
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