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ABSTRACT

Neutrons can cause many different types of interactions; the
most important in reactors are fission and radiative capture.

The nuclear fission of a fissile material, as Uranium-235 or
Plutonium-239, is a complicated process in which more than
1000 different products of radio nuclides are produced and
belonging to about 90 mass chains ranging from Nickel to
Erbium. Each fission chain is formed of a certain number of
fission products which are, in general, radioactive and obey to
the fundamental law describing radioactive decay.

Basing on the main international libraries we select 50 important
fission products in LWR which account for about 80% of the
fission product absorption in this type of power reactors. This
number is determined in the base of their yield, half-life and
capture cross section.

Different sets of programs using Matlab language are built
depending on the number of considered data in order to obtain
an average value for the point capture cross sections for the
different libraries data. Reduced results of the 50 fission
products with their plots are presented. In addition 50 empirical
equations representing our results was formulated and presented
too. The calculated cross sections indicate clearly the necessity
to adopt such calculation method which is very important also
for other problems such as neutron dosimetry, fuel burn-up and
isotope production determination.

In analyzing our results with the international published data we
observe the following:

1- The discrepancies in cross section values of 34 fission
products are so important that our present work values
must be considered.

2- For the Eu-154, Nd-150, Rb-85, Zr-93 and Xe-134 our

values are very close to ENDF library



3- For the Mo-100, Br-81, Pr-14, Xe-135 and Sr-90 our
values are very close to CENDL library.

4- For the Zr-92 our values are very close to BROND
library.

5- For the Cd-111, Cs-135, Sm-150 and Sr-89 our values
are very close to JENDL library.

6- For the Ru-104 our values are very close to JEFF library.

A thermal analysis of the fission products decay energy

especially after shutdown of a power reactor is given in terms of
reactor working time too
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