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P ot e e

This thesis presents a study of Neutron Wave
and Pulsed Neutron propagation in multiplying and non-

mulbiplying assemblies., It consists of five chapters.

In the first chapter, we glve an introduction
to the subject of neutron thermalization. An outline of

the worlk presented in other chapters, have also been glwven.

In Chapter II, the neubtron wave propagabion
problem have been studied in one speed approximation (using
transport theory) and in the multi-group approximation
(using diffusion theory). In one speed approximation, ana-
lytical soluﬁions of the neutron transport egquation have
been obtained in the case of complete back scattering and
in the presence of complete back scatbering plus isotropic
scattering., The partlicular case corresponding to zero
source frequency éwhich s egsentially Milne problem) has
also been studicd. In the multi-group diffusion theory
approximation, numerical calculations have been carried out
to get the completé elgenvalue structure and the corresponding
eigenfunctions of the neutron transport operator in diffusion
. approximatlon. Graphite, water and heavy water have bean

h&@_san ag bypical moderators for inV@stigation. Results

have “been compared with the available experimental data.



The work of this chapter has appeared in the following

publications:

(1) "One Speed Transport Theory Solution for Complete
Back Scattering", Journal of Nuclear Science and

Technology. To appear in June, 1971 issue.

(1ii) "On the Complete Higenvalue Spectrum for the
it
Neutron Wave Problem in Multi-group Diffusion
Theory", Nuclear Science and Bnpglneering, 43,

171-178 (Nov., 1970).

(1113 "On the Contimum Modes in the Neutron Wave
Propagation in Graphite®, Journal of Nuclear
Science and Technology. To appear in May, 1971

lesue.

In Chapter IIl, we have studlied the diffusion
length problem in the presence of large absorption. The

results are presented In a paper entitled:

"Analysis of Diffusion Length Problem in the
Presence of Large Absorption”, To appear in

Journal of Nuclear Science and Technology.

In Chapter IV, the decay of a neutron pulse in a
multiplylng assembly has been studied analytically by wsing

one term degenerate kernel., Bxact numerical solutions have



been obtained by using realistic kernels. Part of the

results are presented in the following paper:

"The Decay of Neutron Pulse in a Multiplying
Assembly Using a Simple kernel", Journal of
Nuclear Energy. To appear in May, 1971 issue.

In the last chapter we have considered the non-
linear prompt neutron kinetics problem and corrections have
been obtalned to the time-dependent reactor power due to
the excitation of higher spatial modes for a two region
reactor using one group diffusion theory. Results have

appeared in the following publications:

"Space Dependent Considerations in the Non-linear
Prompt Neutron Kinetics of a Nuclear Reactor™,

Journal of Nuclear Energy, 24, 217-221 (1970).
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