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ON THE INVERSE PROBLEM IN TRANSPORT THEORY

C. E. Siewert, M. N. Ozisik ", Y. Yener

ABSTRACT

The inverse problem in one-speed transport equation in plane geometry is solved by using en alternative
development of the solution recently prasented by Case.

1 — INTRODUCTION

In a recent paper, Case!'! solved the inverse problem based on the one-speed transport equation
in plane geometry. Here we wish to give an alternative development of that solution and then to use the
same method to solve the analogous problem in spherical geometry.

Il — PLANE SYMMETRY

We consider, for c < 1, the infinite-medium problem defined by
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and W(t =, ) = 0. If we multiply Eq. (1) by Pyl 1) and integrate over ;. , we find

(1-efgh 2C+ NWlx) = 8. 85 — R+ Ny, (x) - Wy, (x) . {2)
where
1
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and fo = 1. If we now multiply Eq. {2} tor £=0, by x*% 4=0,%, 2,..., and integrate over x, we can
ite
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which, for a =0, yields

1
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Here \llo(x) is the flux. From Eq. (2) we see that

1 1 , .
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which can be used in Eq. (4) to obtain
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where the moments of the flux are defined by

My, = f; x @ o ladx
Since
ST Weldx =0, 2>0

we can solve Eq. (7), for a = 1, t#fbbtain
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It is clear that for o > 1 we can continue the process of using £q. {2} in Eq. {7} and integrating by parts

to find all of the coefficients fg in terms of moments of the flux. To be specific we list
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Il - SPHERICAL SYMMETRY

Considering now a point source in an infinite medium, with ¢ < 1, we can write

(1- u®) d = A+ 1 ,
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r>0 , (12)

and the boundary conditions (e, u) =G and



tim an Wi, p) = 6(1— u) . (13)

On multiplying Eq. (12) by Po( 11} and integrating over u, we find

(1= cf) (204 Nplr) = —(R+ g, o (0 — g 4 ln)

—= LR+ 22+ My (1) - MR- g, (0] . (19)
if we multiply Eq. (14), for £ =0, by r*" and integrate over r, we can write
1 =c) 2%, (nd Y] + 2a " A% (r)dr (15)
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where W (r) is the flux. We note that Eq. (13} has been used to evaluate the limit of e i () asr
tends to zero. For a= 0, Eq. (15) yields
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Considering a > 0, we can use Eq. {14), for 821, in Eq. {15) and integrate by parts to obtain
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which, for a = 1, yields
_1—:1c—f' = (1-c)* 2n J'; ré Wolridr. {18)

It is clear that we can continue to use Eq. (14) and Eq. (17) to develop expressions for the coefficients
fy. We give some explicit results.
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It is clear that Egs. (11) and (19) can readily be obtained either one from the other since we have the
point-to-plane transformation:
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Finally we note that the results developed here can readily be generalized to the multigroup case.
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RESUMO

A resolucdo do problema :nverso baseado na equag3do de transporte em geometria plana @ de uma velocidade é
fenta utitizando-se uma aiternativa a0 método de Case.

RESUME

On a fait la resolution du probleme inverse basé dans V'équation de transport B une vélocité en géométrie
plaine, en uti‘zant une alternative de la méthode de Case.

NOTA

Este trabalho foi iniciado no IEA pelo Professor Charles E. Siewert durante seu estigio na CENrern jutho de
1976 e posterormente terminado na Universidade Estad.al da Carolina do Norte, onde é professor associado.
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