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The purpose of this work is to apply the Laﬁla.ce bransform methoé

in combination with Hiener-Hopf technique, to the exact solutions
| of equations of Radiative transfer + The method hasg received mch

less attention even thaugh it has been succeafully applied in the

past to. solve transport problems by Placzek and Seidel (1947) and
Marshak (1947) , Shu-Sw Husng (1955 ) , Dasgupta( 1956, 1957, 1958, 1965)
and Boffi (.‘2970) o Laplace trsnsfom method is undoubtedly an inter-
| esting aldermnative 'i:o the other methods descrj.bea in the follewing
. introdnctory chapter. The domain of the mathematical analysis is the
complex plg:me o The WienereHopf technique is one of the tecmigues
which ave bagsed on the properties of the fuunction of the complex vari-
able , and is unigue in its aesthetic beanty . The success of Wienera
liopf technique as applied here to the exact solution of linear singular
integral egquaticns depends on the ;‘app'mpriate deccmposgition of complex
' functions imto two parts with two domea,m@ ‘of . regularity such thate
| the two parts are equal on the nuhienull iﬁte:ésection of the two domainms

o:é regularity and satisfy certain analytic properties at the origin

and at infinity . Te final solubion is then sexved on a plate by a
modified form of Licuville's theorem - € Titchnatah,Theory of functions
(Oxford, 1932) , art 2.85 J. Attention ié 'dtfr‘erted to the elegance of
the method in that it at no itime depends on "bi*ansfomations of the
complicated integral part of the basic equation but only on the analytic
pz;opérties of the functionsrepresented by the mwgrél « &% the same
time it may be pointed out that the success of th,_,is method rests on the
presence of the unkuown function outside the sign of integration . This
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work is concerned with the exa,ey'somtion‘ of the Radiative transfer
pmblms}m a homogeneous semi-infinite plane-parallel atmo sphere B
scattering ei'bher ~isotmpicélly -o:c anigotropically . The previous
im’reai;igaﬁm;fbf the proble,ms:,; have mostly (exceptiﬁg a few employ-
ing the method of eigen-funciion expansion ) obtained only the
emergent lntensity of radia'ézi_on Tfrom the bounding face of the atmo-
sphere and did not a’btaapt t0 obtain the intensity at any level |
inside the atmosphere . We have however obtained here the emergent
intengity from the bounding face of the atmosphere and zlso the wex

. intensgity et any level ingide the atmosphere in a closed and exact
 form . The transfer equations arve solved under diffevent phase functe -
dong peculiar to the ‘p_‘mblems considered . The integrodifferentisl
equations ave converded into 1ineé.r singulay intégral equations

by Laplace transformation and apymprate boundaxry conditions.. ﬂlése
si.nguiar linear intggra;. equations are jbi’;en exactly soived by Wienere
Topf technigue for cmergent intensities whick sre obtained n berms
of Chandrasekhar's 'He-:functions( Chandragekhar 1930 ), (B_usbriége 1960),
Dasgupta ( 1974, 1977 ) ) . The constants appearing in ihé saiut'ibn'
arc détyeminéd by appealing %o the analytic properties of the He fune
ctions l?ii}allyn the intensity at any depth is derived by inversion
vith the help of Plemelj’s formile( lugkelishvilli 1946 chap-Il art-17
- The intensity at eny depth is expressed in a moxe ti‘z'ac‘hable fom

by using ithe closed explieit fomm of H-functions given by Dasgupta
(1974) . o

The regulibs tms obtained are exact amelogue of the vesulbs
ob't.aineﬁ. by different awthors appljfing the mgen«functionéxpaﬁsion
appmé,_ch of Case (1960) and the 'i;wb ‘silded Laplace f&rénsfom |
approach of Boffi (1970) .

¥.H . 9.




W

The present work has been completed under the supervision of:

br. Santi Ranjen Dasgupta, Department of Hathematics, University

of Korth Bengel « It 1s a pleasﬁre to be able to acknowledge my

enorﬁous debt to him . Throughout my attempt to understand the’

Sdthgﬁat;cailand physical problems of Radiative Transfer , ke has
begp a source of constructive suggestions, hew<1d@as'and frisndly
’encouragemént. I éxpiess my grateful thanks to the North Béngal
Universlty Liarary and the Department of Mathematica for the facili~-
tles T received from time to time .

Rabindra Hath»Das.
Rajaraammhanpar, : uepartnent of Hathematics ’.
7 th Sep»embe-,???? University of Horth Bengal ’
West Bengal,
IDIA, |



