
Preface 

The purpose of this wo:m: is to apply the Laplace tra.nsf'orm method 

in combination with Wiener-llopf technique, to the exaot. aolut~ns 

ot equations of :Radiative transfer • !~:he method ·has received mu.cm 
leas attention even though it has been suocefiff'Ully applied 1n the 

past to· solve t:ransport probl.ems by PJ.a.czek all.d Seidel · ( 194 7) and 

Marshak ( 1947) • Shu-Su. Htl.a.tlg ( 19 5~) , Dasgupta.( 1956,1957, 1958,1965) 

and l3offi (1970) •·.Laplace transf'ozm method is 'UndOubtedly an 1n.ter­

esting al.fbelUAtive te the other methode deacrilled in the follwing 

. introc'blctory chapter. The domain of the mathematical. analysis ia the 

compleK plane • The WienereHopf technique is one of tl1e techniques 

which are baaed on. the p:roperties of the function of the complex vari­

able , and is unique in .its aesthetic beauty • The su.coesa of \'iiener~ 

Hop~ technique as applied here to the· exact solution of l.inear singul.aJ:> 

integral equations depends ~n the app:ropria.te decomposition of oompl.<S 

functions into two parts \-11th two domain.S',<}of :.regtll.arity such that-

the two parts are equal on the nt)j}]:•null intersection of the two domains 

of regul.a.rity and satisfy cartaJ.n,.ana.ly"tic properties at the origin 

and at ·infinity • The final solution is then served on_ a plate by a. 

modified £om of LiouvUle's theorem -J'~·;iriichma.rsh,_T}J.eory of f'llnctions 

( OK.ford, 19::S2) , art 2.83 ]. Attention is diverted to the elegance o£ 

·~he metlrod 1n that it at no time depe.nds on transfoma.tions of the 

complicated integral part of' the basic equation but o~y on the anal.ytic 

properties of the functionsrepresented by "'lihe integ~ • At the same 

time it m~ be pointed out ths.t the success of thj.s m~thod rests on the 

presence of the unknown function outside the sign ~~ integration • ~s 



work is oo~oemed with the exacfsolution of the Radiative transfer 

problmsjtn a homogeneous semi-infinite plane-parallel atmosphere JD 

scattering either isot:ropical.ly or anisotropical.ly • The previous 

investigat·ln.-·.Of' the p:robl~S·:, have mostly (excepting a. £ew employ­

ing _the .m.etho ¢i of eigen-function expansion ) obtained only the 

em~rgen t in tens! ty . of ra.dia ·tion £:rom the bounding face of the atmo­

sphere and did not attempt to obtain ·{;he intensity at any level 

inside the atmosphere • We have however obtaJ.ned here the emergent 

intensi·ty f'rom the bounding fa.oe o£ the atmosphere and.also the*" 

intensi·t;y at any level inside -the atmosphere in a. closed and exact 

. forzn • !fhe transfer equations a.:ce solved under different phase funct-. 

ions pecu.lia.r- to the :tJmblems considered • The integroditferential. 

equations are convened into linear s~g"Ul.ar integral. equat1ions 

b_y Laplace transformation and approprate .bounda:ey conditions •. These 

singW.ar lin~ar integral equations are then exactly solved by Wiener• 

Hop.f teclm.ique for emergent intensities wh!cb are obtained_ d.n. terms 

ot · Chandrasekha.r' s H-functions( Chandrasekhar 1950 ) • (:Bu.sbriage 1960), 

Daagu.pta ( 1974., 1977 ) ) ·• The constants appearing in the solution 

are dat_ennined by appealing to the analytic properties of the H- fun• 

ct!ons o FiD.a:llyn the intensity at any depth is derived by inversion 
> 

with the help of ·Plamelj'.s fo:r:mul.a( Muskeli~llli 1946 chap-11 art-17 1 

. The intensity at any d~th is expressed in a more tractable !om 

by U.$ing the cl.osed explloit fom of H-i'unctions given by Dasgu.pt,a 

( 1974) • 

The resul. ts thu.a _obtained are exact ana1ogu.e of the resul. ts 

obtained by· different authors applying the T:li.gen-functionexpansio:n 

approach o£ Case ( 1960) and -the t'Jo sided Lap~a.ce trans£o:rm 

approach of :Bo.ffi ( 1970) • 
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