SCUPE AND OBJECT OF THE THHSIS

The problem of the formation of spectral lines is essen=
tially the problem of deducing the prspérﬁi@s of the stmos-
phere by calculating the ling contour and comparing it
with our gbservations of the stfaﬁgﬁh end shape of the
spectral line. To obtain the theorpetlicel lins contour we
nave to form the eaquetion of trensfer on the basls of
theoretical conslderstions and £0 solve it by some suitabls
methods. It wnslﬁéﬁingtcn who f£irst intreﬁucéd the ides
of noncoherent scabttering to explain the observad central
core of strong Fraunhofer 1&&@3.'Eautgast ugsed thls novel
idea to explain the center-limb variation of the line
intensitics v¥f along thé solar disc. After Houtgast,a good
number of vworkers (e.g. Spitzer,L ) investigated the phy-
sical problews bahind the nonecherent scattering of radi-
ation while others engaged themselves in the mathematical
problems of solving the nongoherent zquation of transfer.
(008. Busbridge,l.W, § Stibbs,D.W.H. ; Sobolev,V.V. 3
Bavedoff,Me.Pe § Hunch,G. § Ueno,5. § Miyamoto,S.)

In some Tormg of intggral represen~

appear within th@lintegral slgn. in such cases it is
advantageous to have a good approximate form for the N
H=function in a sufficiently simple form so that & single
direct integration may glve an appreciably good result
from practical point of view. This difficulty was faced

while working



(=)

with the solution of Busbridge and Stibbs for inter~

‘locked multiplets and the diffieulty became ell the more
acute vhen ve tried to find ths residual intensltles of
triplets. Therefora, before underteklng the problem of
triplet ealculﬁti@n we searched for an appr@pi&te apﬁroxw
Zimate form for the Hffuncgiona Gobolev's approximate form
proved to be inadequate for our purpose snd we have been
able to construct approximate forms for theaprwhiemz
H=function whiéh sre proved to be culte suitable for thoe
problems under consldsration. The approximats forms involve
soma parameters which have been determined by & complex
process of curve-fittings based on some anal¥tical pro-
perties of H~function. One of these spproximate forms of
H~-function hag been succeslly used to construct numerical
Tables of H-function(correct wpto five glacas of decimals)
~corresponding to the fractional values of the albasdo w
in the ronge O £ wg 0.5 . Beyond this range sny of the
three forms can be used to get values of H-function correct
upto third decimal places. |

. The eguatlon of transfer for the_iﬁterloeke& multi-
pleia has been solved bf applying Sobolev's probabilistic
method. The éalutian ceri be reduced to the pame form as
that obtained by Busbridge and smm;s(?} The contpur of
Hg b lines h=zs been calculated on the besis of this axact
solution and also on the basis of the solution obtainéd3
by condidering the scéttering to be coﬁ@rent for eaéh |
member of the triplet. The results‘so obtained show that

the theoretlcal contours for tha case of interlocking



ﬂithoum redistribution and for the cese of caheremﬁ'séa-
ttering ezhibit very little difference,

In devaléping the theory of noneoherent scatier-
ing to explain the observed small cenbral residual inten-
sities of absorption linss(according to the theoby of
soherent scattering this central iﬂteﬁsity should vanish) .
the nancoharent,pagt,cf emission in the transfer'@quatiaﬂ
has been atiributed to the so called average intensily
‘E{t). For the actual solution of the problem, however,

J(tﬁ hes been approximated by different suthors in diﬁferént'
‘w%ys to explain the wings of = 11&@5 We consider tuo ﬁbfms |
given by GQQV@nelli(-§)~znnd by Das Gupta(zﬁ?anﬁ get the
residual intensities for the two cases using Bddington's
approximate method. Line contours of solar e ¥ line cal-
culated with these solutions have been plotted. The graphs
show certuin interssting features. |

_ The aquatién,of transfer is often solved by
neing Eddingtoa's ap§roximation. This approzimation,
howaver, introduces unavoidable er:ors to a eertéin degrea.
Bddington gave another eppeoximstion known as Bddingtont's
ammanded approximation, where he inﬁradueed'a new>funetion
£t) = 1/@(&) . Ha T@ show how this ammendad approximation
can be used fcﬁ the sclution of complex oransfer equ&tvan
we heve solved the transfor equatlion for completely
noncoherent scatterigg with the form of g(t) given by
Eéhm—?itense(é) and obtainad improved results closer to

ohserved ones,



