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FOREWORD

The NFY Project is based on an agreement between the International
Atomic Energy Agency and the Govermments of Norway, Poland and Yugoslavia
concerning coopérative research in reactor physics. The purpose of this
Project is to further the sclence of reactor physics by establishing a
closer lialson among the national research ianstitutions of the three coun-
tries.

The NPY Project has Gaken upon itself to arrange, as the need is felt,
courses oxn aspects of reactor physics in the centre of interest of the
member countries. . These lecbure notes cover the material presented as
lectures at the second of the schools arranged by the Project, held in
Norway, August/September 1966.

Tt is felt that the aspects of reactor physics covered in this summer
schook will be of interest also tc other member countries cf the Inter=-
national Atomic Energy Agency, as expressed by the presence of scientists
from more than 30 countries through the full course.

We hope that these lecture notes will a.o. serve Lo remind those pre-~
sent at the school of the many instances where lectures, discussions and
seminars went to the borders of present day reactor physics.

For other readers it is hoped that these lectures will provide deeper
insight into central aspects of zero power reactor physics by collecting
and integrating theoretical as well as experimental material in a unified
way which considers the viewpoints of both power reactor design and the

science of reactor physics.

J.M. Dgderiein

Chairman

Technical Programme Committee

WPY International Advanced Summrer School
on Reactor Physics
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applications, is that which allows the reduction of the tramsport theory
equations, or some approximate multigroup form of these equations, into a
system of ordinary, time-dependent, integrodifferential equabions. This
system is called the system of point kinetics equations [1,2].

A key parsmeter, which appears invariably in the system of point kine-
ties equations, is reactivity. Reactivity is well but not unigquely defin-
able [5~7]. The lack of ﬁniqueness of the definition of reactivity has
Important implications. For example, an experiment may be designed to
suit a specific definition of reactivity. Thus, theoretical and experi-
mental results may be correlated. The resulting values of reactivity, how-
ever, may not be at all relevant to another dynamic experiment, for which
the preceding definition of reactivity happens to be inconsistent with the
experimental observables. It follows that special attention must be given
to the question "which definition of reactivity is appliceble to which
experimental measurements".

For small perturbations and small size systems, point kineties and
reactivity provide a useful tool for the analysis of the dynamics of the
system. For either large deviations from criticality, or for large size
systems, or for both, other techniques are more useful. Faor example, for
a reactor, which is appreciably subcritical, it is more appropriate to
use the prompt decay constant, wb’ as a measure of subcriticality, rather
than reactivity per se [3]. For large systems it may be more appropriate
to use an omega mode analysis o correlate the experimental data rather

than point kineties and reactivity, etc. [8]
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