
4,1 Radiance in Transparent Media 
We take up first the simplest case in which the canonical equation of transfer can occur: 
transparent optical 
SEC. 4.1 TRANSPARENT MEDIA 3  media. A transparent optical medium .x is 
one in which 
a(x,t) o  and a(x;C' ;&) =  o  for every-  x in x  and V X in  W An example of a 
transparent optical medium is a block of glass which does n o t  appreciably absorb or 
scatter radiant energy. Under these conditions, the integral equation of t ransfer  (2)  
of  Sec.  3.15 associated wi th a path G a r( x , 0  i n  a vacuum takes 
the form: 
N(z,&) N(x,g)  t l )  Where z = x + f i r .  Th is  instance of  the equat ion of  
t ransfer  is  c lear ly  in terpretable a lso as a n  instance of  the radiance 
invar iance law (2)  o f  Sec.  2.6.  
In  the case of  a  t ransparent  opt ica l  medium in which the index of  
ref ract ion var ies wi th  locat ion a long ~r(x ,  &)  ,  the n ' - law for  radiance 
(4)  of  Sec.  2.6 
N (z ,E)  /n .z (z)  N(x,  E)  /nz (x)  (2)  
governs the magni tude of  N (z  ,  &)  a long Qr  (x ,~)  .  
The preceding two laws a lso can be made to fo l low f rom the 
appropr ia te in tegrodi f ferent ia l  form of  the equat ion of  t ransfer .  This  
would be equat ion I  I  o f  Sec.  21 in  Ref .  t251] ,  
which in  turn is  deducib le f rom the in teract ion pr inc ip le.  Thus we 
would deduce f rom th is  equat ion that  
d  N-~x ~ /n 2(X) = © , r  
f rom which fo l lows (2) .  Equat ion (3)  of  Sec.  3.15 y ie lds in  par t icu lar :  
a N x ~ )  0 4 r  
for  the case of  a  t ransparent  medium wi th constant  index of  ref ract ion.  
From th is  fo l lows (1) .  Clear ly  (4)  is  a specia l  case of  (3) ,  so that  (3)  
may be considered the basic  equat ion for  rad iat ive t ransfer  in  
t ransparent  media.  
 


