SCOPK- AND OBJECTIVE

Sclutions of the various problems in the theory of photOn or'
particle Lransport generally involve solutioy of various types of
inteygrodifferential equations Simple or compien, depending on the |
vnature of the problems, Exact and. complete solutions of all the |
problems cannot be expected to be feasible from the practlcal point
of view. There are various approx1mate methods and some exact methods;
udeve]oped for the solutions of these transport equations, We nave
made a survey of these methods in the general introduction, |

1 There are several exact methods which have been c’uc:ces.f.’,full:;r i
applied to the solutions of nnﬂrgroup transport equations in infi~
ni+e and semi-=infinite media scattering 1sotropically or scattering f
‘ with moderate anisotropy, and also to two-group transport theory in |
-such media, of course, involving con31derable labour, However, till

1962 exact method of solving tranSport equations in finite media

could not be fully developed, although Chandrasekhar (1960) attempted
to furnish such a method by using the Principle of Invariance, in

the conser@ative case, Busbridge (1960) went a step further in. this
respect by using the Ambartsumian technique in combination with the
theory of Neumann solution, For the non-conservative Case no answer
to the uniqueness of the solution could be provided by Chandrasekhar"
and Busbridge., The answer has beenlprovided by Mullikin (1962,r1964) :
who applied Muskhelishvili's theery of singular integral equations _;'
(MuskhelishVili, 19583, Chap. 14y Busbridge, 1955) to obtain Fredholm
integral equations fer certain functions the calculations.of wnich
from these Fredholm equationslgave.a‘unique detérminationtof the

solutions of finite media problems.,.



- The nethod of eigen function'expsnsion as dere]oped by Case (1960)
has been applied to the exact solution of transport equations in.

infinite oT semi-infinite media scattering isotropically or scatt-
ering with linear anisotropy (Case and Zweifel, 1967)o In applying

- the Case's eigen - function method to the solution of transport. prob-

lems in a multiplying finite slab:(and to the consideration of the
criticality problen) thelanguler density is ex"panded in terms of
the discrete and continuum eigen functions. The coefficients of ex—
pansion are determined by applying the boundary conditions and the
orthogonalipy-relations and}some identities, But the coefficients of
the continuumjeigen functions are given by an'integrallequetiOn (who-
se exact solutions'are notlknown) which'can be converted”to'an integ=

ral equation of the Eredholm type admitting of an- iterative solution,

In the present work our obgectlve is to show that the Wiener-
Hopf Technique is as powerful as (perhaps more powerful than ) the
existing other methods for finding exact solutions of transport pro—
blems,. Wiener—HOpf Technique has been applied to find the exact solu-~
tions. of transport problems in semi-infinite media scattering 1sotro—
pically.or with moderate anisotrOpy (Placzek and Seidel 1947 Marshsk,
19475, Shu-SuHuang, 1955;.DaslGupta, 1956, 1957, 1958,;1965, Boffi s

1970)3 but its application,to,transport problems in finite media or

to complex problems in semiinfinite media to find exact solutions'in
-vtractable forms5 was feund7distinctly possible after Dgs Gupta (1974
1977 1978) y had published his three papers on H-functions of trans~
: port problems (in passive ‘and multiplying media) in which there had
been given new representations-of H—functions and new decompositions
of H~- functions R(z)tand Skz); where R(z) is a‘rational function
displaying the poles. of H( z), and S(z) regulsr on I}i,O]C?'dis~

‘plays the branch p01nts of H(z) at -1, 0, it being stressed that

;
i



another decomposition of thevpnoduCt‘of two functions (complex) into
the Suﬁ of two functions ﬁ+(2); regular on [9,1]%, and R (z)
- regular on’ [}1,Q]c, !is an inseparable part of the methédology“of'
the app;ication of the Wiener?ﬂopf Technique to the exact solutions
of tfansport-Equations in'finite media br of the complex transport
equations in semi-infinite media (Das Gupta, 1978b, Appendix); ( cf.

Das Gupta and Das'Gupta,,i987).

The first application dffWiener?Hopf‘TechniQue to the exacﬁ so-
lution of qomplek tranqurﬁlequgtion in semi=-infinite ﬁédia (sﬁch.as
transfer gquation‘foi inﬁefloéked multiplets in Stellar étmosphe?e),
and to the exact solution of transfer equation wifh méderate aniso-
. tropy in,finite nedia, has been made by Das Gupta, (1978a, 1978b)
(see bas Gupté et al, 1980),

" Wiener-Hopf Techni.que,l'had been further applied to the exact
solutions of four 6ther transﬁort problems in finite passive aﬁd
multiﬁly;hg:media (Das Gupta ﬁnd Bishnu, 1981; Bishnu and Das Gupta,
19873 Bismnu and Das Gupta, 19913 Bishnu and Das Gupta, 1992 which

how form the material content of the thesis.,



