
jour. Ind. Lnst. Sc. 61 (B), June 1979, pp. 143-147 
@ printed in India 

Short Communication - - - -- - 

On the approximation of H-function for anisotropic scattering. U B, phase 
function: G ( I  4- r cos 0, 

S. KARANJAI A V D  S. K .  BARMAN 
Deparimeut or Malhematics, University of North Beagai, Rajar2mn1arnohunpur 734 430 Dnrjeeling 
District W.B. 

Received on November 15, 1978; Revised on March 12, 1979 

Abstract 

The approximate folm d for the I-I-function for isotropir: scailel-ing giver? by K~aranjai and Sen has 
been extended to the case of anisotropic scattering. The phase functlon considered here is w" (1 + s 
cos0). Comparison of calculated resulls wilh the cxact vdlues given by Chandrasekhar shows good 
agreement. 

Key words: H-function, anisotropic scattering, radiative transfer. 

1. Introduction 

When the equation af tl-ansfcr for a semi-infinite plane-parallel atmosphere is solved, 
we gel the emergent intensity which., in most ca$es, is cxpressed in terms of a function, 
called Chandrasekhar's H-function, which itself is a solution of a nonlinear integral 
equation, viz., 

In some cases" the expression f o r  the emergent intensity involves the H-function within 
and outside ths integral sign. In such a case, a good approximetinn for the H-[unction 
is necessary t a  minimize the labour of computation'. 
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Here, in this paper, we study the extension of an approximate form of H-function for 
isotropic scattering given by Karanjai and Sen", viz., 

u, b being constants to be determined; 

ta the care of anisotrapic scattering with the phase function G (1 + x cos O), according 
to which H (p .  5) and H"J (p, EZ) are defined in terms of characteristic functions 

! ! l ( j l ) - ; % [ !  X ( 1  3)[/']. (3) 

and 

\'/ (1') = : s% (1 - p'?), (4) 

respectively. 

The H-function satisfies the rollowing relations: 

a, = 1 - .1 

where 

Ctse I : Computation of H (p. 5) : 

Substituting for H ( p ,  wh) and y (,u) from eqns. (2) and (3) into eqns. (5) and (6) we get 

a = K - K2h. (74 

T,b2 + T,b + T, - 0, (761 

where 
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From eqns. (7a) and (7b) we get the values of a and b. 

2. Second approximation formnlrm 

Substituting far H k ,  5) from eqn. (2) and for y (p) from eqn. (3) into eqn. (I), we 
obtain the second approximation formula as 

where, 

Case I1 : Computation of H'l)  ( f l ,  G). 

Substituting far H @ ,  G) and y (p)  from eqns. (2) and (4) into eqns. (5) and (6) we get 

a =  K, - K,b, (9)  

Tib2 + T2b 4- T7 = 0. (10) 

where, 



Q2 - i 3 - f ; ;  & : = I 4 - I , , .  

Equations (9) and (10) give the values af a and b. 

3. Second approximation forlnuia 

Substituting for H(j i ,W from eqns. (2) and for y/(,u) I'rom eqn. (4) into eqn. (I)  we 
obtain the second approximation fortncla as 

The values of H-functions have been caiculated with the eqns. (8) a n d  (I 1) and the remits 
nre given in Tables I and T I  respectively. 

Table I 
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Table 11 

P / @ X  0.2 0.4 0.6 0.8 1 .O 

0.0 1~000000 1.000000 1~W0000 1.WW00 1.000MX) 

0.2 1.014611 1 .030110 1.046611 1.064256 1.083219 

0.4 1.017916 1.040893 1.063746 1.088543 1.115615 

0.6 1,022676 1.047206 1.073882 1.103067 1.135227 

0.8 1.024648 1.051435 1.080715 1 .I12926 1.148638 

1 .O 1 ,026066 1.054488 1,085668 1.120109 1.158463 

4. Discussion of the results 

Comparing our calculated values with the exact values given by Chandrasekha14, we see 
that : 

The val~es  af H b ,  i3) are correct up ta five significant place for D = 0.2 ta 0.6, up to 
four significant place far i3 = 0.8 and up to three significant place far O = 0.975. our 
calculated values of (p, wh) are correct up to five significant place for Oxx=00.2 to 0 .6  
and up to at least four significant place far Px = 0.8 to 1.0. 
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