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ABSTRACT

Much work is done nowadays concerning the identification of new fission
products. The unknown nuclear data for these short-lived nuclides are estimated
theoretically or statistically. Neutron cross -section data have been calculated for
unstable isotopes of some™ elements. These data if compared with measured results
provide unique opportunities under which, to test nuclear model techniques and
parameters in different mass regions.

The work described the calculation of the neutron inelastic cross-sections for
stable and fission-product nuclides, mainly: Zr-100, 102; Mo-104, 106; Sn-120, 121,
122 , 123, 124 , 126, 128; 1-132, 134, 135; Ba~142, 144. The cross-sections are
obtained in the energy range just above threshold up to the maximum energy given
in the decay scheme of each nuclide. The Hauser_ Feshbach statistical model is
applied. Comparison with the only available experimental data for Sn-124 is given.

The thesis consists of three chapters. The first is a general introduction
including the purpose of studying inelastic scattering cross-sections, types of nuclear
reactions, methods of neutron cross-sections measurements and calculations and
final a short description for the present work . The second chapter is the scattering
theory including the formalism for the calculation of inelastic neutron scattering
cross-sections, the previous works applying the Hauser-Feshbach method and
finally an illustration for the application of the Hauser-Feshbach formula. Chapter
three is concerned with the results and discussion. It starts with brief introduction
about the various isotopes and t heir level schemes. Each isotopes starts with a short
discussion about its structure in view of the simple shell model, and then followed by
the discussion of the excitation functions for its individual levels . Comparison
between the behavior of different levels in different isotopes is discussed in the
conclusion.

At the end of the thesis is given an appendix which in cludes the level schemes




and the curves for the neutron transmission coefficients for the isotopes used in
these calculations. It also includes the program used in the computations. Figures A-
| to A-13 present the level schemes while figures A-14 to A-2l present the neutron
transmission coefficient as a function of neutron energy for different values of
orbital angular momentum.




