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Description

     In a reactor, the neutrons are yielded at the fission of the nucleus and they are named the rapid neutrons with the average speeds 2(107m/s. The rapid neutrons are subjected to a slowness process, their energy decreasing until these are in an equilibrium state with the others atoms of the environment. When the reactor is in a stationary state, the atoms have the tendency to move from a region with a great density to another with a small density and thus on obtain a uniform density. This process is named the diffusion.

The main problem in the nuclear reactor theory is to find the neutrons distribution in the reactor, hence its density. This is a scalar function, which depends on the next variables: the position vector of the neutron in a datum coordinate system, the neutron speed and the time. The density is the solution of an integral-differential equation named the neutron transport equation. 

The increasing importance of its applications in the industrial processing leads the researchers to explore different methods for solving them, [1]-[ ].

In this contract, the following themes will be approached.

1. The analytical and numerical solutions of a Dirichlet problem for stationary transport equations in the one-dimensional and two-dimensional cases.



In order to solve these problems we approach a variational method, which extend Ritz-Galerkin approximations used for a diffusion equation. Also, the variational form of the integral identity method will be applied to construct an algorithm for a transport equation with a periodic source function. Many numerical examples are presented and an attentive investigations of the errors is made.



The existence and uniqueness of the solution will be proved using the abstract 

            variational formulation.



Using the methods of the mathematical analysis, an analytical solution for one-

            dimensional transport equation will be found.

     2.
 Stability of a numerical algorithm for a non-stationary transport equation.


An initial-boundary value problem for one-dimensional linear transport equation with a source term is considered. This is rewritten as a Cauchy problem: 

dw /dt +  Aw = F, w(t = 0 = w0, where w represents a suitable subset of a Hilbert space, whose elements are pairs of real-valued functions depending on three variables: a space variable z([0, H], an angle variable (, with (  = cos ( ( [-1, 1] and a time variable t([0, T]. A is a linear strictly positive operator. A difference scheme is given in order to approximate the space derivatives appearing in A. Then, the operator A is decomposed as A = A1 + A2  (where both A1 and A2 are positive operators) and another difference scheme is given to approximate the time derivatives. Finally, the numerical integration with respect to ( is carried out. One obtains an algorithm, which is stable and approximates the exact solution with an accuracy of second order in time step ( and in space step h.
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Evaluation and dissemination: It is assumed that the paper will be offered for conference, seminar and workshop presentations. Submission of a paper to a refereed journal will be made. 

Others: WSEAS is an ideal place to present a paper in a conference or seminar and this will give the candidate the opportunity to discuss his paper with a great number of people working in the research in many discipline branches, in particular, Mathematics, physics and engineering.

Timetable of the Project Item Period Updating and revising the literature review 2 months Formulation of the model 2 months Writing up 2 months.

