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                                     Title : Radiative transfer using Boltzmann transport theory

Abstract: 

Radiative transfer of photons though a random distribution of scatterers is considered. The Boltzmann
transport eq is used to develop a program to obtain real values of intensity based on a set of discrete
time intervals. A Newton-Raphson method is used to determine a set of eigenvalues based on the
boundary conditions and system geometry. A numerical method due to Lanczos is used to
approximately invert a Laplace transform. The algorithm is designed for easy modification to more
general problems.
Please take note that a 3.5 inch disk for eigenvalue and intensity calculations is available with the
revised thesis. 

                                                               PART II

TITLE:            LEGENDRE POLYNOMIALS AND EIGENVALUES

Abstract:
SEE REFERENCE [1] : Radiative transfer using Boltzmann transport theory
(1)   CHICAGO STATE UNIVERSITY LIBRARY Call Number:Z5053.L588 c.2
(2)   UNIVERSITY OF CHICAGO LIBRARY , TEXT + 3 ½ in. COMPUTER DISK
         CRERAR LIB STACKS , C.1 TEXT, Call Number: QC175.25.R3L588 1999
         CRERAR LIB Media Coll . , C.1 ComDisk , Call Number:QC175.25.R3L588 1999
(3)   MASTERS ABSTRACT INTERNATIONAL VOL 37\01\ 1999 p.272
(4)   FIRST SEARCH \ WORLDCAT : Accession Number(s) : 38920963 ,39034458,4385899

Eigenvalues for the intensity distribution from the one speed Boltzmann transport equation can be
computed using an iteration method with the roots and coefficients for the zeros of the  Legendre
polynomials and the results converge to the known values based on a Newton-Raphson  method used
in an earlier treatment for a  radiative transfer . A spherical harmonic expansion of the intensity and
the application of laplace and finite fourier  transforms was used  to solve the problem . The zero of
a transcendental equation based on the differential equation for the boundary conditions was
approximated for the eigenvalues . A Newton-Raphson method was used . Here an iteration method
is used with the Legendre polynomials and the results are identical to the Newton-Raphson results
therefore the Legendre polynomials can be used to compute the eigenvalues  for the intensity
distribution .
A S16 approximation of the intensity distribution using Fast Fourier Transforms for the coefficients
of the interpolating polynomial is given . The program for the coefficients is from a standard
Numerical Methods text (Burden and Faires, 1993, Chap.8, p. 309) . Arctans from the approximation
are compared with the Newton-Raphson eigenvalues .














































