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It is essential to have a clear understanding of the nucleon-nucleon interaction as it
impacts on a variety of topics in particle physics as well as in nuclear physics. A knowledge
of the nucleon-nucleon (NN) interaction is essential in calculating the scattering of nucleons
from nuclei. The clastic NN scattering is the basic reaction necessary to understand the
nuclear force. Spin ellects of the nucleon constituents can be investigated (see ref.[1]).

Here we treat a part of the NN program at SATURNE 11 carried out by the present
large international collaboration. Results concern np and pn elastic and quasielastic scat-
tering and transmission measurements at Saclay. Polarized proton and neutron beams in
conjunction with polarized proton and deuteron targets (PPl or PDT) were used in these
measurements. ‘The study aims to reconstruet unambigously the five complex amplitudes
of the np or pu reactions over the energy domain of 0.8 to 2.7 GeV. Data taking for the ap
part is completed. ‘The pn part started recently.

The beam line, the PP'T and PD'T, the experimental set-up, the trigger and MWPC
electronics, the data acquisition and OFF-LINE analysis are described in ref.[2]. We use the
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NN formalism and the four-spin notation of observables from ref.[3]. The beam polarization
Pg was oriented in the normal (i7). sideways (5) and longitudinal (K_~) directions. The PPT
polarization Pr was oriented along 7 and K. The polarization of recoil particles was mea-
sured in the 7 and & directions. Our collaboration also determined the total cross section
differences Aoz in np transmission [4]. Polarized neutrons with maximal cnergy of 1.15
GeV are produced by break-up of vector-polarized deuterons on a Be target. The single
scattering observables[5] Asono. Avoons Asonns Aockks Asosk Were measured with a high accu-
racy. As examples see Figs 1,2.3. The rescattering parameters Donon Dowoks Konnos Ios 504
Kowkor Nonkks Nensk Were measured simultaneously with lower statistics. Fach observable
has been measured at. 6 to 8 energies. This complete set, together with known differential
cross sections makes it possible to reconstruet all np seattering amplitndes direetly from
observables. Results above 0.8 GeV were determined for the first time.
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It is possible to reach an energy above 1.1 GeV for the np system using incident. protons
scattered on target neutrons. A 6Lil) PD'T was nsed for sinmltancous measurement of pn
and pp quasiclastic scattering. First measurements of Anonos Avvons Aoanns Donons a1 Konno
were performed between 1.1 and 2.4 GeV.
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