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ABSTRACT

The fields of application involving fast and intermediate-energy
neutrons are rapidly growing. Among these are the developments of
fusion power reactors, accelerator-driven systems for transmutation of
nuclear waste, fast-neutron cancer therapy, as well as dose effects for air-
flight personnel and airplane electronic failure effects due to cosmic-ray
neutrons.

This has led to intense experimental activities. Since a large energy
region has to be covered, it is impossible to make complete experimental
databases. Thus, measurements have to be chosen in such a way that they
give the maximum contribution to the development of nuclear models,
which in turn are used to create data files with full coverage in energy and
mass number. It should be pointed out that nuclear mechanisms are
difficult to describe in this energy region, since compound, pre-
compound (pre-equilibrium), and direct processes are all important.
Therefore, nuclear reaction models must take them all into account and,
where appropriate, the competition among them.

Double-differential cross sections for light-ion (p, d, t, *He and o)
production in fast-neutron induced reactions in silicon are reported at 96
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MeV incident neutron energy. Energy spectra have been measured
simultaneously at eight laboratory angles from 20° to 160° in steps of 20°
with the MEDLEY detector setup at the neutron beam facility of the The
Svedberg Laboratory (TSL), Uppsala University. Procedures for data
taking and data reduction are presented. Deduced encrgy-differential,
angle-differential and production cross sections are reported for five types
of outgoing particles. Theoretical calculations based on nuclear reaction
codes including direct, pre-equilibrium and statistical calculations, such
as the GNASH and TALYS codes give generally a good account of the
magnitude of the experimental cross sections.

Double-differential neutron-emission cross sections for 209B1
induced by 14.1 MeV neutrons, are also presented. Experimental cross
sections are measured at fourteen laboratory angles between 20° and 150°
in steps of 10° with the high-resolution time-of-flight spectrometer of the
Fast Neutron Research Facility (FNRF) of Chiang Mai University.
Energy-differential and angle-differential cross sections are deduced from
double-differential data. The measured spectra reveal structures in the
region between 8 and 12 MeV, corresponding to excitation of collective
state in *®Bi. Calculated spectra with the GNASH and TALYS codes
reproduce the experimental data fairly well.
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