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T h e  fo l l owing  e x p r e s s i o n  w a s  o b t a i n e d  in [1] f o r  
the  f lux  of r a d i a n t  e n e r g y  f a l l i n g  on the  f i r s t  s u r f a c e  
of a p l a n e  i s o t h e r m a l  g r a y  l a y e r  bounded  by  g r a y  s u r -  

f a c e s :  

(1 - - r l )  or 74/? -k or T~erad q- (1 - - r2)  or T4etr 
~ + =  ~ + 

(1 - -  rlR) (1 - -  hiP,) - -  firs err 

r e (e t r  - -  R )  [O r T 4 e tad "~ (1 - -  rl) Or T~ (8t r  "~- R) ]  
2 , (1) 

-t- (1 - -  f iR)  (1 - -  hR)  - -  rlr2 err 

w h e r e  r 1 and  r 2 a r e  the  r e f l e c t i o n  c o e f f i c i e n t s  of the  
f i r s t  and  s e c o n d  s u r f a c e s ;  T1, T2, and  T a r e  the  a b -  
s o l u t e  t e m p e r a t u r e s  of the  f i r s t  s u r f a c e ,  s e c o n d  s u r -  
f a c e ,  and  l a y e r ;  e r a d ,  e t r ,  and  R a r e ,  r e s p e c t i v e l y ,  
the  e m i s s i v i t y  of the  l a y e r ,  the  f r a c t i o n  of t he  t o t a l  
i n c i d e n t  r a d i a n t  e n e r g y  p a s s i n g  t h r o u g h  the  l a y e r ,  and  
t he  a l b e d o  of the  l a y e r .  F i r s t  of a l l ,  we no te  t h a t  the  
r e s u l t s  of [1] a r e  s t i l l  v a l i d  if the  a n g u l a r  d i s t r i b u t i o n  
of the  t r u e  e m i s s i o n  of the  s u r f a c e s  and t he  r a d i a t i o n  
r e f l e c t e d  f r o m  the  s u r f a c e s  i s  the  s a m e  (not  n e c e s -  
s a r i l y  i s o t r o p i c ) .  The  a i m  of t he  p r e s e n t  w o r k  was  to 
e x t e n d  (1) to the  c a s e  of a s e l e c t i v e  m e d i u m  and  to 
g ive  a s u i t a b l e  q u a d r a t u r e  f o r m u l a  f o r  c a l c u l a t i o n  of 
t h e  i n t e g r a l s  w i th  r e s p e c t  to f r e q u e n c y .  

O b v i o u s l y ,  if r l ,  r2, and  the  a t t e n u a t i n g  c h a r a c t e r -  
i s t i c s  of the  m e d i u m  d e p e n d  on t he  f r e q u e n c y ,  bu t  the  
h y p o t h e s i s  of i d e n t i c a l  a n g u l a r  d i s t r i b u t i o n  of the  t r u e  
and  r e f l e c t e d  e m i s s i o n  f o r  e a c h  f r e q u e n c y  i s  v a l i d ,  the  
d e t e r m i n a t i o n  of e~ r e q u i r e s  the  f o l l o w i n g  s u b s t i t u t i o n s  

in  (1): 

a T~l -~ B~ (T1) d c0, or T~ ~ B~ (T~) d r a T 4 -~ B~ (T) d c0 

( w h e r e  Bw is t h e  P l a n e k  d i s t r i b u t i o n  f u n e t i o n ) ,  and  
i n t e g r a t i o n  of the  o b t a i n e d  e x p r e s s i o n  w i t h  r e s p e c t  to 
f r e q u e n c y  w i t h  due  r e g a r d  to the  v a r i a t i o n  of e t r ,  e r a d ,  
R,  r l ,  and  r e w i th  f r e q u e n c y .  T h i s  m e t h o d  i s  m o r e  
c o n v e n i e n t  t h a n  the  m e t h o d  p r o p o s e d  in  [2], s i n c e  the  
p a r a m e t e r s  r e q u i r e d  f o r  c a l c u l a t i o n  of e+ in  [2] d e -  
pend  not  on ly  on the  c h a r a c t e r i s t i c s  of the  l a y e r ,  bu t  
a l s o  on r 1 and  r 2. In [2] a q u a d r a t u r e  f o r m u l a  w i th  
w e i g h t  f u n c t i o n  e - x  w as  u s e d  f o r  i n t e g r a t i o n  w i t h  r e -  
s p e c t  to  f r e q u e n c y .  We t h i n k  t h a t  in  t h i s  c a s e  i t  i s  
m o r e  c o n v e n i e n t  to u s e  t he  m e t h o d  of q u a d r a t u r e s  of 
t he  h i g h e s t  a l g e b r a i c  a c c u r a c y  [3] w i th  a P l a n c k w e i g h t  

f u n c t i o n .  
We  c o n s i d e r ,  f o r  i n s t a n c e ,  the  c a l c u l a t i o n  of the  

e m i s s i v i t y  of an  i s o t h e r m a l  m e d i u m .  F o r  t h e  e m i s -  

s i v i t y  we  h a v e  the  e x p r e s s i o n  

B~ (T) eH~a (o~) d (o. (2) 
1 

s = ~ f i -  

0 

If  we i n t r o d u c e  a new v a r i a b l e  y = coh/27rkT, t hen  
f r o m  (2) we o b t a i n  

e = 1 3! ~ (4) eY - -  1 s~,~ y dy, (3) 
0 

where ~ is the Riemann zeta function. Assuming a 
w e i g h t  f u n c t i o n  (1 /3  [~(4)) (y3/(eY- 1)), t he  i n t e g r a l  of 

c~ 

t he  f o r m  f (y)dy i s  r e p r e s e n t e d  by  the  

0 

N 

t he  e x p r e s s i o n  ~.~ a ] ( y i ) .  In the  f i r s t  a p p r o x i m a t i o n  

i= l  

(one  t e r m  of the  s e r i e s )  we o b t a i n  

al = 1.000, Yl = 3.832; 

m the  s e c o n d  a p p r o x i m a t i o n  

al = 0.7215, gl = 2.573; 

as = 0.2785, g2 = 7.095; 

and  in t he  t h i r d  a p p r o x i m a t i o n  

al = 0.4864, /]1 = 1.998; 

a~ = 0.4718, Y2 = 5.105; 

a~ = 0.0418, y~ = 10.450. 
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