
4.8 Bibliographic Notes for Chapter 4 
One of the earliest known instances of the canonical form of the equation o f transfer 
was written down by Bouguer in his classical treatise on light, recently translated by 
Middleton [28]. The equation appears in essentially the form it is closest to the basic 
integral representation of the equation of transfer as given in [5] of Sec. 3.13. Soon 
after Schuster formulated his' celebrated two-flow equations [279], Schwarzschild [281) 
in 1906 formulated an expression for what we now call "path radiance", and later, in 
1914, Schwarzschild [282] incorporated it into an expression for radiance, which is 
essentially (6) of Sec. 3.13. The latter equation was our point of departure from which 
we deduced the classical form of the canonical equation, as given in (2) of Sec. 4,4. 
It appears from a perusal of the literature that the canonical form of the equation of 
transfer, as embodied, say in (2) of Sec. 4.4, took its first definitive general form 
in [212] and [250] which in turn grew out of the hydrologic optics researches recorded in 
[82] and [5]. However, as noted in the introductory remarks, the canonical form in one 
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guise or other from (1) of Sec. 4.0 to (11) of Sec. 4.4 (and even (8) of Sec. 
5.3) appears and reappears in the work of independent researchers over the 
years in diverse applications of radiative transfer. One outstanding early use 
of the canonical equation is in the work of Koschmieder (141], The task of 
tracing the subsequent manifold reappearances of the canonical form is best 
left to historians of the subject. One source of references for such work is 
Middleton's treatise [177]. For our purposes it suffices to anchor the canonical 
equation's first ground-form in Schwarzschild's work [282], as noted above. It 
has been the intention of this chapter to clarify the canonical equation's logical 
and conceptual roles in the general theory of radiative' transfer as outlined in 
Secs. 4. 4 , 4 . 5 , and 4 . 7, and to extend it to the 
polarized context as in Sec. 4, b. For further discussions 
of underwater polarized light fields, see (117], [118], [108]. 
 


