
CHAPTER 4A 
 

RADIATION TRANSFER AND LINE FORMATION 
 

4-1. Emission and Absorption of Continuum Radiation 
 
4-1A. The Transfer Equation 
 
Consider a beam of radiation, Io(ɚ), incident 

on the boundary of a layer of an absorbing 

medium, as shown the diagram. The 

thickness of the layer is L.  Let Ŭɚ be the 

absorptivity of the medium at wavelength ɚ,  

that is the attenuation factor per unit path 

length through the medium. The absorptivity 

has dimensions of cm
-1
, so Ŭɚdr is 

dimensionless. The differential change in the 

intensity of the beam at every point along the 

path through the layer is 

 

dIɚ(r) = -ŬɚIɚ(r)dr              (4-1) 

 

The negative sign means that the change is a decrease in the intensity. 

     Now we introduce a quantity called the optical depth Ű. 



 



 



 

 


